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Abstract: The Final Environmental Impact Statement (FEIS) documents analysis of the Deerfield Wind
Project, proposed in the Towns of Searsburg and Readsboro, Bennington County, Vermont. The
Proponent, Deerfield Wind LLC, has applied for a land use authorization to construct and operate a 17-
turbine 34 Megawatt commercial wind energy facility on up to 80 acres of National Forest System land on
the Manchester Ranger District of the Green Mountain National Forest. The Project is proposed on two
ridges located east and west of Route 8. This FEIS has been prepared pursuant to Section 102 (2)(c) of
the National Environmental Policy Act (NEPA) (1969 as amended). The FEIS documents a detailed
analysis of the environmental impacts of the Proposed Action and three alternatives for development of a
wind facility on this site. The four alternative courses of action have been evaluated in terms of direct,
indirect, and cumulative impacts on natural, physical, and socio-economic resources. These include: A)
the Proposed Action consisting of 17 turbines as submitted by Deerfield Wind, LLC; B) Alternative 1, No
Action; C) Alternative 2, or the Reduced West alternative, a reduction in turbines on the ridge west of
Route 8 from 10 to eight (for a total of 15 turbines); and D) Alternative 3, or the East Side Only
alternative, which only includes turbines on the ridge east of Route 8 (for a total of seven turbines). This
document meets NEPA requirements to analyze a reasonable range of alternatives and disclose potential
physical, biological, and social effects related to the proposed Project. This document also presents the
Purpose of and Need for the Proposed Action, identifies significant and other issues raised during the
scoping process, describes the affected environment, and identifies potential design criteria and
mitigation measures to avoid or reduce impacts.

This FEIS responds to public comments received on the Supplemental Draft Environmental Impact
Statement (SDEIS), released in December 2010.
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CHAPTER 1.0 INTRODUCTION, PURPOSE AND NEED, DESCRIPTION OF THE PROPOSED
ACTION

Final Environmental Impact Statement

The Forest Service is preparing an Environmental Impact Statement (EIS) for the proposed Deerfield
Wind Project in compliance with the National Environmental Policy Act of 1969, as amended (NEPA), and
other federal and state laws and regulations. This document, the Final Environmental Impact Statement
(FEIS), was prepared to incorporate new information and address comments received on the
Supplemental Draft Environmental Impact Statement (SDEIS), released for public comment in December
2010. The NEPA process will culminate in a decision by the Forest Supervisor of the Green Mountain and
Finger Lakes National Forests on the Project's pending application, described below, for land use
authorization to occupy and use National Forest System (NFS) lands located in the Towns of Searsburg
and Readsboro, Vermont for the construction and operation of a wind energy facility.

This project level EIS is part of a tiered NEPA process. Tiering refers to the coverage of general matters
in broader environmental impact statements (such as an EIS on a forest plan) to subsequent narrower
impact statements (such as an EIS on site-specific analysis project). The Forest Service prepared a
programmatic EIS on the Green Mountain National Forest (GMNF) Land and Resource Management Plan
(Forest Plan) adopted in 2006 to guide forest management for the next 10 to 15 years. The Forest Plan
provides a programmatic framework to guide future decision making on the Forest. The Plan does not
authorize, fund, or carry out any site-specific actions. By tiering to the Forest Plan EIS, this EIS analyzes
alternatives and impacts relying on the framework provided by the Forest Plan and its EIS.

1.1 Background

The Deerfield Wind Project (the Project), proposed by Deerfield Wind, LLC (the Applicant), is the subject
of an application for a land use authorization to construct and operate a wind energy facility within the
Green Mountain National Forest. The Project would be located on a permitted area of of NFS lands
administered by the Manchester Ranger District in the Towns of Searsburg and Readsboro, Vermont. See
Figure 1-1, Project Vicinity Map. The site for the proposed facility is a combination of two adjacent sites
that were among the 37 sites/areas on the GMNF deemed suitable for wind energy development in the
2006 Forest Plan. As first presented to the GMNF in March 2004, the Project proposal consisted of 20 to
30 state-of-the-art wind turbine generators (turbines) within the same basic footprint that is currently
being analyzed, with a combined capacity to generate up to 45 megawatts (MW) of electricity. At that
time, Deerfield Wind, LLC, was a wholly owned subsidiary of enXco, Inc. Deerfield Wind, LLC was
purchased by PPM Energy in 2006, and then in 2008, Iberdrola, S.A. acquired PPM. Iberdrola
Renewables, with the financial backing of the corporate parent, Iberdrola, S.A., then became the owner
of Deerfield Wind, LLC (Iberdrola Renewables, 2009). Should a permit to construct and operate the
Project be granted, it would be issued to Deerfield Wind, LLC.

The Applicant’s proposal was considered by applying two levels of Forest Service screening to determine
whether or not the GMNF could accept a formal application under the Code of Federal Regulations (CFRs)
at 36 CFR Part 251 and Chapter 10 (Special Uses Application and Authorization Processing) of the Forest
Service Handbook (FSH) 2709.11. In November of 2004, the Applicant was notified that the proposal
satisfied the second and final screening criteria, and the GMNF formally accepted an application for
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authorization for the use and occupancy of a specific parcel of NFS land in the Towns of Searsburg and
Readsboro to develop a commercially viable, utility-scale wind energy facility. Once the Forest Service
accepts an application, it is obligated to consider the application under 36 CFR 251.54(g)(2)(i), by fully
analyzing the proposal, alternatives, and potential environmental impacts under the NEPA. The NEPA
process for this Project is described in Section 1.5.

In July 2005, the Forest Service began soliciting public comments on the Proposed Action. A Notice of
Intent (NOI) to complete an EIS for the proposal was published in the Federal Register on July 15, 2005
(Volume 70, No. 135, page 409750). A scoping notice requesting comments, issues, and concerns was
mailed to 432 interested and potentially affected persons and organizations on July 11, 2005. A total of
227 comments were received. At least 80 people attended two public meetings held on August 3 and 4,
2005.

In roughly the same timeframe that the Project has been undergoing analysis in the NEPA process, the
Applicant also submitted an application for the Project to the State of Vermont Public Service Board (PSB)
under the requirements of Title 30: Public Service, 30 V.S.A. § 248: New Gas and Electric Purchases,
Investments and Facilities; Certificate of Public Good (Section 248). The PSB, in fulfilling its
responsibilities to oversee utility projects, reviews the application and determines whether a Certificate of
Public Good (CPG) that would permit the Project is warranted. The Applicant first submitted its
application to the PSB on January 8, 2007. The PSB reviewed the application and, on March 9, 2007,
issued an Order seeking additional details regarding the Project’s design “in order to provide meaningful
review.” On July 30, 2007 the Applicant filed supplemental direct testimony and exhibits that provided the
additional specific details as requested, refining the original PSB proposal of siting 15 to 24 turbines
(adjusted by the Applicant for the PSB review down from the 20 to 30 turbines in the original 2004
proposal to the Forest Service). The July supplemental filing stated that the Project would now consist of
17 wind turbines, 10 on the ridge west of Vermont Route 8 (Western Project site) and 7 on the ridge east
of Route 8 (Eastern Project site). The Eastern Project site lies to the south along the same ridgeline as
the 11 existing wind turbines of the Searsburg Wind Facility, which is privately owned and operated by
the Green Mountain Power Corporation (GMP) and has generated electricity from wind energy since
1997. The existing Searsburg facility is located on 35 acres of private forestlands abutting GMNF lands.
Locating the Project near the existing wind facility would allow shared use of some infrastructure
(primarily access roads) and limit some impacts to a general area where disturbance has already
occurred. The area of disturbance attributed to all construction (clearing and grading) is estimated to be
87.4 acres, consisting of 73.1 acres of NFS lands and 14.3 acres of privately owned land.

Each turbine would be capable of generating up to 2.0 to 2.1 MW for a combined capacity of up to 34 to
35.7 MW of wind-generated electricity. The Project would be expected to operate at an average annual
capacity factor of 36%, and therefore, the 17 turbines would collectively generate approximately 107,222
to 112,584 megawatt hours (MWh) of electricity each year. Representative turbines in this size class
included the Gamesa G87 (2.0 MW) and the Suzlon S88 (2.1 MW). The Project’s electrical output would
be collected at a new substation proposed in the northern section of the Western Project site. The
substation would be interconnected to an existing 69 kilovolt (kV) electric transmission line that is part of
the Central Vermont Public Service (CVPS) electric grid, which is connected to the New England regional
electric grid operated by Independent System Operators for New England (ISO-NE). The Applicant has
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conducted system interconnection studies and has determined the existing transmission system has
adequate capacity to accept the Project’s power and deliver it to Vermont and New England electric
customers.

On September 20, 2007, a Project update letter was sent to 522 people, notifying them of changes in the
Proposed Action based on the decisions made in the State PSB review and requesting comments on those
changes. A total of 44 responses were received. The Forest Service also published a revised NOI in the
Federal Register (Volume 72, No. 187, page 54893) on September 27, 2007.

The Deerfield Wind Project Draft Environmental Impact Statement (DEIS) was developed with a Proposed
Action consisting of 17 turbines, consistent with the 17 turbine configuration presented to the PSB in July
2007. The Proposed Action is described in detail below in Section 1.4. The DEIS was released for public
comment in September 2008. A total of 62 responses were received, which resulted in identifying 502
separate comments.

At the time of release of the DEIS, the PSB review was still on-going. Additional changes were made to
the Applicant’s proposal during the PSB review, which was running concurrently with the Forest Service
EIS analysis process. The Applicant dropped consideration of the 2.1 MW Suzlon turbine in favor of the
2.0 MW Gamesa G80. This turbine has a somewhat smaller rotor diameter, and would reduce the Project
capacity factor to 33.5%. Therefore, the anticipated annual electricity generation for the 17 turbine
Project would be approximately 99,776 MWh and the total nameplate capacity would be 34 MW. The
Applicant also agreed to the use of a smaller crane for construction. This machine requires a narrower
22-foot road width over many road sections (straight sections in particular), instead of the 35-foot width
previously used to calculate impacts.

On April 16, 2009, the PSB approved the project and issued its Order and a CPG, with significant
conditions, to Deerfield Wind, LLC. A Motion to Alter the PSB decision was filed, and further review was
conducted under the State Section 248 process. On July 17, 2009, the PSB issued its Order in Regards to
Motions to Alter the original CPG and issued an amended (final) CPG with minor modifications to its
conditions. The project approved by the PSB consists of a 15-turbine configuration, and allows use of
either or both of the 2.0 MW Gamesa G80 and Gamesa G87 turbines. The approved turbine array in the
Eastern Project site remains the same as was originally presented in the DEIS. The approved turbine
array in the Western Project site is very similar to the DEIS Alternative 2, Reduced Turbines in the
Western Project Site. The same three southern-most turbines were removed from the original array of 10
turbines in the Western Project site, and one additional turbine was placed near the northern end of the
turbine string.

Based on the comments received on the DEIS, and given the new information and developments in the
PSB review and approval of a 15-turbine configuration, the Forest Service decided to prepare a
Supplemental DEIS (SDEIS) for additional public comment. The new turbine models and smaller crane
were considered in the discussion of all action alternatives in the SDEIS and in this FEIS. Conditions of
the CPG were also incorporated into the SDEIS and this FEIS analysis as appropriate. Finally, Alternative
2 was modified in the SDEIS to reflect the PSB approved configuration, and remains consistent with the
PSB approved layout in this FEIS. Notification was sent to the project mailing list on October 8, 2009, and
a revised NOI was published in the Federal Register (Volume 75, No. 11, page 2844) on January 19,
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2010. The SDEIS was released for public comment in December 2010 and a Notice of Availability
published in the Federal Register on December 23, 2010 (Volume 75, No. 246, page 80808). The
comment period ran from December 24, 2010 to March 18, 2011. Two public meetings (January 20 and
25, 2011) were held to collect public input on the SDEIS. Each of the specific comments received was
considered in this FEIS analysis, and is addressed in Appendix J.

1.2 Structure of the Document

The FEIS is organized as outlined below. Each chapter contains a number of sections. Tables are
embedded throughout the document. Supporting figures and appendices that are attached to this FEIS
are listed in the Table of Contents. Appendices include certain additional technical information extracted
from studies that are in the Project Record.

Chapter 1.0 presents the introduction and background information, the Purpose and Need, and a
description of the Proposed Action. The Proposed Action for the purpose of analysis is the Project as
originally presented in the DEIS (17-turbine configuration) and now includes the modifications coming
from the State PSB review process. The NEPA process is also described, as are the decision framework,
public involvement process, and significant and other issues.

Chapter 2.0 provides a description and comparative evaluation of the impacts of the alternatives,
including the No Action alternative and the Proposed Action, that could reasonably be expected to
achieve the purpose and meet the need described in Section 1.3, in accordance with the NEPA process.
This section provides a brief discussion of other alternative considered, and also identifies the Forest
Service’s Preferred Alternative.

Chapter 3.0 identifies those environmental resources that may be affected by the Proposed Action, and
the environmental consequences (direct, indirect, and cumulative impacts) of the Proposed Action and
other reasonable alternatives considered in detail. Issues and concerns relevant to specific resources that
were identified by the public and by the Forest Service are noted and addressed in each impact section.
Design criteria and measures proposed to reduce, minimize and/or mitigate impacts are described.
Overall cumulative impacts are also disclosed.

Throughout this FEIS, the geographic area that contains the Proposed Action will be described in terms of
Project site, Project area, and Project vicinity. These terms are defined as follows:

= Project site: limits/area of clearing and grading activities associated with the construction,
operation, and maintenance of the proposed Project (i.e., Project footprint). The total Project
site consists of both an Eastern Project site and a Western Project site. The actual area of
disturbance (clearing and grading) for each alternative, including the Proposed Action, is
described in the various sections of the FEIS.

= Project area: general local boundaries of the Project which are all NFS and private lands in
GMNF management compartments 121, 122, 123, and 124, an area totaling 9,523 acres
(Figure 1-2). This will serve as the analysis area for many of the resources.

Green Mountain National Forest Page 4



Final Environmental Impact Statement Deerfield Wind Project

= Project vicinity: larger geographic region surrounding the Project area, the extent of which
may be determined by the resources and physical environment that are affected by the
Project (e.g., southern Vermont).

It is important to note the relationship between “design criteria” and “mitigation measures” for this
analysis. Design criteria are one form of mitigation measure, which represent standard, routinely
implemented management practices that have been designed into the construction and operation of the
proposed activity. These criteria, if implemented, would tend to avoid or minimize potential impacts to
resources beyond that which would be achieved from the application of the GMNF's 2006 Land and
Resource Management Plan (Forest Plan) Standards and Guidelines (S&Gs) alone. Design criteria may
apply to all action alternatives.

Mitigation measures are one of the three types of alternatives under NEPA, the others being no action
and other reasonable courses of action. As used in this FEIS, the term “mitigation measure” refers to
additional measures proposed to avoid or otherwise address unintended or adverse environmental
impacts, including monitoring and adaptive management, with respect to one or more alternatives. Many
times, mitigation measures, in contrast to design criteria, are developed as a result of public comments to
the DEIS, and in this case, the SDEIS. Mitigation measures developed as a result of comments on the
DEIS and SDEIS, along with those developed based on requirements from the CPG, are included in this
FEIS. All proposed design criteria and mitigation measures are listed in Appendix A.

Chapter 4.0 identifies the preparers of and contributors to the FEIS.
Chapter 5.0 provides the full citation for references cited in the FEIS.
Figures and Appendices are attached as needed.

1.3 Purpose of and Need for Action

The Proposed Action for the purpose of analysis is to issue a land use authorization for the use and
occupancy of land in the Green Mountain National Forest for construction and operation of a utility-scale
renewable wind energy facility in the Towns of Searsburg and Readsboro, Vermont.

1.3.1 Purpose and Need Statement

The Purpose and Need for the Proposed Action is to:

(1) Work toward implementing the 2006 Forest Plan goals and objectives, and the National Energy
Policy. Renewable energy is a growing part of the U.S. energy future. National mineral and energy
policies recognize development of federal energy resources to meet the nation’s continuing energy
needs. The Proposed Action contributes toward meeting the need for development of renewable
energy resources in an environmentally sensitive manner as embodied in GMNF Forest Plan goals and
objectives, specifically goals 11, 5, and 17. The Proposed Action works toward meeting the goals and
objectives of the May 2001 National Energy Policy as expressed in federal law and policy including
Executive Orders 13212, 13423, and 13514 and the Energy Policy Act of 2005, with the purpose of
encouraging development of a utility-scale renewable energy facility on federal land consistent with
applicable laws, plans and environmental protection;
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(2) Fulffill the agency’s obligation to consider this site-specific wind energy development proposal.
Once a formal application was accepted according to Forest Service regulations 36 CFR
251.54(g)(2)(i), the Proposed Action must be independently evaluated to determine whether the
actions proposed at this site, as presented by the Applicant, are consistent with applicable federal
law, policy, and the Forest Plan, and can be authorized; and

(3) Give due consideration, in the review of the application, to the findings of the Vermont PSB.

1.3.1.1 Forest Plan Needs

As required by the National Forest Management Act (NFMA), the Forest Plan sets a nhumber of
multiple use goals and objectives that includes a description of “the desired future condition of
the Forest and identification of the quantities of goods and services that are expected to be
produced or provided during the planning period.” Forest-wide goals and objectives are used to
measure progress achieved by implementing the Forest Plan. Forest goals are not requirements
to be met by a specific date; they describe future desired conditions to be achieved. Forest
objectives are concise, time-specific statements of measurable planned results or outcomes that
are needed to achieve established goals.

One of these goals, Goal 11, is to “provide opportunities for renewable energy use and
development” on GMNF lands with the objective of increasing “opportunities for renewable
energy use and development.” As such, Goal 11 provides the basis and framework for scoping
the reasonable range of alternatives as project sites that use GMNF lands (see Chapter 2.0).
Renewable energy development on private lands outside of the GMNF may be desirable but
would not implement Goal 11 and its objectives. Other GMNF goals related to this need are Goal
5 to maintain and improve air quality on the GMNF, and Goal 17 to support regional and local
economies through resource use, production, and protection.

The Forest Plan and its EIS specifically evaluated renewable wind energy development and
identified five Management Areas (MAs) that are suitable for future consideration of wind energy
projects. The EIS prepared for the Forest Plan considered studies of potentially acceptable sites
for renewable wind energy development in the national forest, and identified 37 individual
areas/sites, including the Project area. The Forest Plan and EIS, therefore, identified suitable
areas for further analysis of possible wind energy development. The Plan also identified the non-
recreation Special Use management process and criteria that apply to proposed wind energy
projects.

The Proposed Action of issuing a land use authorization for the construction and operation of a
wind energy facility on NFS lands is in accord with Forest Plan goals and objectives and moving
toward a desired future condition of developing renewable energy on the GNMF.

! Goal 11 applies to the use and management of all lands in the Green Mountain National Forest. A second objective of Goal 11
relates specifically to energy efficiency and alternative energy sources for Forest Service facilities.

Green Mountain National Forest Page 6



Final Environmental Impact Statement Deerfield Wind Project

1.3.1.2 Energy Needs ldentified by Federal Government

All federal agencies including the United States Department of Agriculture (USDA) Forest Service
have been directed to further the goals and objectives of the National Energy Policy to use
federal lands for development of energy projects and, in particular, renewable energy projects.
Federal policy has recognized the need for increased supplies of energy in the United States and
has encouraged consideration of new projects, in particular, new renewable energy projects.

Important goals of the May 2001 National Energy Policy are to increase domestic energy
supplies, modernize and improve our nation’s energy infrastructure, and improve the reliability of
the delivery of energy from its sources to points of use (National Energy Policy Development
Group, 2001). The use and occupancy of federal lands is recognized as an important element in
facilitating the exploration, development, and transmission of affordable and reliable energy to
meet these goals. Title II of the Energy Policy Act of 2005 emphasizes the need described above
by seeking to increase the use of renewable energy resources for electric generation on federal
lands, which includes National Forest System lands like the Green Mountain National Forest.

Former President G.W. Bush issued at least three mandatory directives to the Forest Service and
other agencies on the need to promote energy-related projects and renewable energy generation
projects. As stated in Executive Order 13212 entitled Actions to Expedite Energy-Related Projects
(dated May 18, 2001):

For energy-related projects, agencies shall expedite their review of permits or take other
actions as necessary to accelerate the completion of such projects, while maintaining safety,
public heath, and environmental protections. The agencies shall take such actions to the
extent permitted by law and regulation, and where appropriate.

In 2007 and 2009, the President directed federal agencies to promote renewable energy.
Executive Order 13412 (dated January 24, 2007) directs the head of each federal agency to,
among other things, “ensure that at least half of the statutorily required renewable energy
consumed by the agency in a fiscal year comes from new renewable sources,” and “implement
renewable energy generation projects on agency property” for agency use to the extent feasible.
Section 3 of the order requires that agencies’ practices and permits encourage the use of
renewable energy. Executive Order 13514 (dated October 5, 2009) requires each agency to
increase agency use of “renewable energy and implementing renewable energy generation
projects on agency property.”

Under direction from the Secretary of Agriculture, the Department of Agriculture, which includes
the Forest Service, is supporting the President’s initiative to reduce energy consumption derived
from fossil fuels and to increase production from renewable energy sources. The Department has
committed itself to work with other federal agencies, as well as outreach to state, local, tribal and
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private entities, to encourage maximum use of renewable energy and development of renewable
energy projects.’

1.3.1.3 Energy Needs Identified by State Government

State and regional studies and state law have identified a need and specific requirements to
develop renewable energy projects. All New England states, including Vermont, have established
Renewable Portfolio Standards (RPS)?, which call for an increasing percentage of electric energy
to be supplied from renewable sources in each year. Additionally, energy consumption forecasts
continue to predict an increase in energy use in Vermont and regionally. Given the controversy
surrounding renewal of the license for the Vermont Yankee Nuclear Power Plant as of this
writing, uncertainty remains as to the continued availability of approximately 35% of Vermont's
peak electric power mix beyond the next decade.

The Forest Service has independently reviewed the findings of the Vermont PSB. The PSB, at the
conclusion of its review, determined that the Deerfield Project would help meet a number of
State and Regional needs for renewable energy. As stated in their Order dated April 16, 2009:

After careful consideration of the comments raised by parties and the public and the
evidence in the record, we find that, subject to a number of conditions set out in this Order,
the proposed Project will promote the general good of the State and Deerfield should be
granted a Certificate of Public Good ("CPG") under Section 248 authorizing construction of
the Project. The Project is expected to produce clean, renewable power — power that is
needed in the New England energy market. The additional power will contribute to lowering
the overall price for power on the wholesale market and meeting electrical demands of
regional consumers.

Furthermore, the Project is a source of energy that does not produce greenhouse gases. As a
non-emitting renewable resource, it will contribute to meeting the growing need for
renewable energy in the region and aid in achieving the standards of the Regional
Greenhouse Gas Initiative ("RGGI"). The new source will help meet the State's goals of
Increasing reliance upon renewable energy. These include the standards in the Sustainably
Priced Energy Enterprise Development Program ("SPEED") requiring that, by 2012, at least
10% of the State's energy load (as of 2005) be served by new sources of renewable energy,
as well as the longer-term goal of providing 25% of the energy used in Vermont from
renewable resources.

Project-specific studies prepared prior to and during the PSB review also identified renewable
energy needs to which the proposal is responding. A study was undertaken in 2004 by Synapse
Energy Economics, Inc. (Synapse), a research firm specializing in energy, economics, and

2 An example is the Memorandum of Understanding between the Department of Agriculture and the Department of the Navy,
signed by the heads of both agencies on January 21, 2010, committing the agencies to these federal policies and goals for
renewable energy, which are consistent with GMNF Plan Goal 11 discussed above.

3 Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont have RPS, as do several nearby mid-Atlantic
states, including New York, New Jersey, Pennsylvania, Delaware, and Maryland.
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environmental issues. Synapse’s full evaluation, conducted using publicly available data, is
included in their report entitled 7he Searsburg/Readsboro Wind Project: An Analysis of Need. In
January 2006, Synapse updated the study to include the economic and environmental attributes
of the proposed Deerfield Wind Project, as well as how it would meet the identified needs. The
updated report is entitled T7he Deerfield Wind Project: Assessment of Need for Power and the
Economic and Environmental Attributes of the Project. Both studies may be found in the Project
Record and are available upon request. In brief, recognizing the particular characteristics of wind
energy, the key points these studies note regarding energy needs at the State and Regional
levels include:

1. The Northeast’s electric grid needs new sources of renewable energy.

2. Renewable Portfolio Standards (RPS) in the Northeast will require a considerable amount
of new renewable energy.

3. The Project would provide a reliable and needed source of power, helping to contribute
to long-term cost stability in a region where the availability of cost-stable resources is
quickly diminishing.

4. The Project would serve as a supply of renewable energy consistent with Vermont
Sustainably Priced Energy Enterprise Development® requirements, and as a source of
renewable energy credits to satisfy renewable portfolio standards throughout New
England.

Furthermore, in June 2005, the Vermont General Assembly adopted renewable energy goals that
specifically support the finding in the Synapse report, that the Project could provide a substantial
benefit to Vermont'’s resource base as a fixed-cost source of renewable energy. In 2007, the ISO-
NE, operators of the New England electric grid serving the six New England states, identified the
need for additional generating resources, both conventional and alternative (renewable
generation), in order to keep pace with the region’s accelerating energy demands.

1.3.2 Summary: Need for the Proposed Action

The Proposed Action is needed to work toward meeting the Forest Plan goals and objectives (see
Section 1.3.1.1) of providing opportunities for renewable energy use and development on GMNF
lands including, specifically, renewable wind energy projects.

The Proposed Action is needed to work toward meeting the goals and objectives of the National
Energy Policy and executive orders (see Section 1.3.1.2) to use federal lands for development of
renewable energy projects. National policy and direction provides the authority for federal agencies
such as the Forest Service to thoroughly consider and evaluate proposals for development of energy
projects on federal lands rather than immediately dismissing those proposals because there may be
similar opportunities on private lands. Furthermore, it encourages development of non-hydropower

* Established by Act 61 in 2005.
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renewable energy sources, such as the Deerfield Wind Project, on federal lands such as the Green
Mountain National Forest.

The Proposed Action is also needed to help move the State of Vermont toward meeting its
Renewable Portfolio Standards (see Section 1.3.1.3), which call for an increasing percentage of
electric energy to be supplied from renewable sources; to help contribute to long-term cost stability
in Vermont and the region; and work toward meeting the state’s future energy needs.

Therefore, the independent Forest Service NEPA evaluation of the site-specific Project proposal (i.e.
Proposed Action) to use Green Mountain National Forest land for wind energy development is needed
to meet the Purpose of and Need for Action.

1.3.3 Consideration of the Applicant’s Proposed Project

As noted previously, in March 2004 the Applicant submitted a proposal for authorization to construct
and operate the Deerfield Wind Project. Based on almost 20 years of testing and data collection
regarding its viability as a wind source, it was determined that the Project site has the capability to
effectively produce wind energy. Other attributes that make this site attractive for consideration
include:

1. On-site existing transmission lines that connect to the grid, thereby eliminating costs of
building additional transmission lines and avoiding the environmental effects that would
result from that construction.

2. The capability of using some of the infrastructure of the existing Searsburg Wind Facility
(e.g., access roads, electrical collection lines), and thereby reducing environmental effects.

3. No issues with the Federal Aviation Administration (FAA) regarding safe and efficient use of
the navigable or restricted airspace.

4. No obvious threatened and endangered species issues identified early in the process
(investigated in detail in the analysis).

5. Acquisition of rights to use private land for the Western Project site access (much less
environmentally sensitive than accessing the site from the south across NFS lands).

6. The relative remoteness of the site (away from major population centers and high recreation
use areas).

7. The Searsburg facility turbines, in place since 1997, provide an existing “context” to the
landscape and viewshed.

The GMNF applied the screening criteria mandated in the agency’s Special Uses process to the
Applicant’s proposal in 2004 and determined, among other things that:

e The proposal was consistent with the laws, regulations, orders, and policies establishing or
governing NFS lands [FSH 2709.11 Chapter 10 (12.21)],
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e The proposed use appeared to be consistent or can be made consistent with standards and
guidelines in the applicable forestland and resource management plan, i.e., the Project would
not be inconsistent or incompatible with direction in the GMNF 2006 Forest Plan for the
Diverse Forest Use Management Area or with other uses,

e The proposed use would not unreasonably conflict or interfere with administrative uses by
the Forest Service, other scheduled or authorized existing uses of the National Forest
System, or use of adjacent to non-National Forest System lands,

e The proposed use would be in the public interest, and

e The Applicant demonstrates technical and economic feasibility of the proposed use and has
the financial and technical capability to undertake this proposed use and to fully comply with
the terms and conditions of the authorization.

One important criterion evaluated during the screening process was the proposal’s compatibility with
Forest Plan direction. The Project was proposed in the Diverse Forest Use MA, which does not
prohibit development and construction of wind turbines. The proposed site was also included in the
37 areas identified in the Forest Plan as potentially suitable for wind energy development (Forest Plan
FEIS, p. 3—298).

Considering all of the above, it was determined that the proposal was an appropriate use of GMNF
lands in this location at this time, and as such, the application was accepted for this site-specific
proposal. Once accepted, the GMNF was obligated to consider the application and has done so by
analyzing it using the NEPA process, and preparing a final decision on the proposal described herein.
No other proposal for developing alternative energy on the GMNF has been presented to the Forest,
and thus the evaluation of this site-specific proposal will determine whether or not this Proposed
Action or one of the action alternatives is the right project at the right time and in the right place.
Should the analysis support a decision that the Project is not appropriate at this time and place, then
the Project would not be authorized (i.e., the No Action alternative would be selected), and no other
project considered in its place at this time.

1.4 Description of Proposed Action

The site-specific NEPA analysis of the Applicant’s application describes the environmental effects of
constructing and operating the proposed facility as presented in the application. The facility and its
associated infrastructure are proposed to be located on a permitted area of up to 80 acres of NFS lands.
At the time of application, 80 acres was determined to be the threshold for the type of permit anticipated
being needed. The release of the new wind energy directives in August 2011 has removed any acreage
threshold for the type of permit that would be issued if the Project is approved. The actual area of
disturbance attributed to all construction (clearing and grading, including areas temporarily affected
during construction) totals approximately 87.4 acres, 73.1 acres of NFS land and 14.3 acres of private
land. The Project would occupy portions of two ridgelines east and west of Route 8, in the Towns of
Searsburg and Readsboro, Vermont.
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The proposed Project would consist of 17 state-of-the-art utility-scale wind turbines, each capable of
generating 2.0 MW of electricity, and associated ancillary facilities. Today’s technology for developing
commercial, or utility-scale, facilities dictates the need for larger, taller turbines that can more effectively
and efficiently gather the wind resource for power generation when compared to smaller, less efficient
turbines of past years such as those at the Searsburg facility. The ancillary facilities would include a
substation, overhead and underground electrical collection systems and communication cables, two small
wind data collection devices (LIDAR), access roads, temporary laydown areas, and an operations and
maintenance (O&M) building. The proposed locations of Project components are shown on Figure 1-3.
The Project would generate up to 34 MW of new wind energy and capacity to Vermont consumers and
the New England electric supply grid. As proposed by the Applicant, and/or required by the State of
Vermont, the Project would include various design criteria and mitigation measures to avoid and minimize
adverse environmental impacts. Location of the Project next to the existing 11-turbine Searsburg facility
on adjacent private land would allow shared use of some of the existing infrastructure and thereby
reduce impacts. The existing Searsburg Wind Facility infrastructure is also shown on Figure 1-3.

The Project’s seven turbines in the Eastern Project site would be placed on the east side of Route 8 on
the same ridgeline as the existing Searsburg Wind Facility turbines. The remaining 10 turbines proposed
for the Western Project site would be placed along a separate ridgeline to the west of Route 8. Both
arrays are located in relatively remote Diverse Forest Use MA lands, in lightly used areas proximal to
Vermont Route 8.

The Project area encompasses all NFS and private lands in GMNF management compartments 121, 122,
123, and 124, an area totaling 9,523 acres. Elevation in the Project area ranges from approximately
1,510 feet above mean sea level (AMSL) in the northeastern Project area along the Deerfield River to
approximately 3,110 feet AMSL along the eastern ridgeline, south of the existing Searsburg Wind Facility.
The Project site consists of the footprint of activity associated with the proposed Deerfield Wind Project.
Elevation in the Project site ranges from approximately 2,401 feet AMSL near the intersection of Route 8
and the Putnam Road access to approximately 3,110 feet AMSL along the eastern ridgeline, south of the
existing Searsburg Wind Facility. The existing turbines of the Searsburg Wind Facility are located north of,
and at slightly lower elevations (from 2,700 to 2,900 feet AMSL), than those proposed in the Eastern
Project site, as the eastern ridge increases in elevation to the south.

The Searsburg Wind Facility turbines on the eastern ridge are each a maximum of 198 feet high, from the
ground level pad to the tip of the blade when in a vertical position. These existing turbines have a
combined electric generating capacity of 6 MW, with an annual energy potential to meet the needs of
approximately 2,000 households. Construction of the Searsburg Wind Facility resulted in 1.5 miles of new
transmission lines, approximately 1.5 miles of service roads, and about 21.1 acres of permanently cleared
forest.

Although the Deerfield Wind Project would be developed as a separate facility, it would rely in part on the
existing infrastructure of the Searsburg Wind Facility, including use of existing facility roads to access the
Eastern Project site. The Project facilities and components are described below. Construction methods are
described in Section 1.4.2; continued public access to NFS lands and planned safety measures are
detailed in Section 1.4.3.
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1.4.1 Facilities Description
1.4.1.1 Wind Turbine Generators

As stated above, the proposed Project would consist of 17 wind turbines, each capable of
generating 2.0 MW for a combined capacity of up to 34 MW of power, or approximately 99,776
MWh annually. The Project would use the Gamesa G80 turbine model, which has been identified
as appropriate for the specific conditions at the Project site. The Gamesa G80 turbines are
horizontal axis turbines with a three-blade upwind design. Additional mechanical specifications
are provided in the Project Record. Turbines would be spaced a minimum of approximately three
rotor diameters apart (about 786 feet, or 240 meters), in order to maximize power production
and efficiency.

Each turbine consists of three major components — the tower, the nacelle, and the rotor
assembly (including three rotor blades attached by a hub to the nacelle). The nacelle sits atop
the tower, and the rotor hub is mounted to the nacelle. The total turbine height (i.e., distance
from the highest blade tip position to the ground) is approximately 389 feet (118.6 meters),
including any grading and pedestal height. Descriptions of each of the turbine components are
provided below.

1.4.1.2 Tower Structure and Foundation

Each turbine would stand on a single tubular steel tower, which would be painted white or off-
white and be approximately 16 feet in diameter at its widest dimension. The height of the tower,
or “hub height” (distance from foundation to hub at the top of tower) would be up to
approximately 256 feet (78 meters). The tower would be assembled from four sections
transported separately to each turbine location. Once assembled, the turbine structure would be
anchored to a concrete foundation or pad approximately 16 feet in diameter.

1.4.1.3 Nacelle

The tower is topped by a nacelle that houses the main mechanical components of the turbine,
including the generator. The nacelle is approximately 15 feet high, 46 feet long, and 11 feet
wide, and connects to the rotor hub. The nacelle consists of a machine platform mounted on a
roller bearing sliding yaw ring that allows it to rotate (or “yaw”) to keep the turbine pointed into
the wind to maximize energy capture. A wind vane and anemometer are mounted at the rear of
the nacelle to signal the controller with wind speed and direction information.

The main components inside the nacelle are the drive train, gearbox, generator, and transformer.
The nacelle is housed in a fully enclosed steel-reinforced fiberglass shell that protects internal
machinery from the environment and dampens noise emissions. The housing is designed to allow
for adequate ventilation to cool internal machinery such as the gearbox and the generator.
Lighting required by the Federal Aviation Administration would be attached to the top of the
nacelle.

Green Mountain National Forest Page 13



Final Environmental Impact Statement Deerfield Wind Project

1.4.1.4 Rotor Assembly

The rotor assembly is mounted to the nacelle at the hub and operates upwind of the tower. Each
rotor assembly consists of three fiberglass or composite blades. Each blade is up to
approximately 128 feet (39 meters) in length, resulting in a maximum blade tip height® from the
ground surface of up to 389 feet (118.6 meters).® The rotor assembly diameter is approximately
262 feet (80 meters), including the width of the hub. The swept area or circular area covered by
the rotating blades is approximately 54,110 square feet (5,027 square meters).

The rotor attaches to the drive train emerging from the front of the nacelle. Hydraulic motors
within the rotor hub adjust the pitch and feather each blade according to wind conditions, which
enables the turbine to operate efficiently at varying wind speeds. The rotor spins clockwise at
varying speeds for more efficient operation at both low and high wind speeds. The turbines
would operate at wind speeds from 9 miles per hour (mph) (4 meters per second [m/s]) up to
full power rating at 30 mph (13.4 m/s). The maximum rotor speed is 19 revolutions per minute
(rpm). The rotor has a braking mechanism that would stop and lock the rotor when wind speeds
are above a maximum allowable wind speed of 56 mph (25 m/s).

1.4.1.5 Night Lighting

Aircraft safety lighting would be specified by the FAA, whose current guidelines call for lighting
the turbines at each end of a ridgeline array with one red flashing light atop the nacelle. In
addition, those turbines approximately 0.5 miles apart within the array must be lit. Based upon
these guidelines, the FAA Obstruction Marking and Lighting Advisory Circular (AC70/7460-1K),
and lighting on similar projects operating under FAA guidelines, the following lighting and
marking plan for the Project is anticipated. Red flashing lights are proposed to be mounted on
the nacelles of those turbines at the ends and intermittently within each string, such that an
estimated total of seven turbines would be lit at night, four at the Western Project site and three
at the Eastern Project site. No daytime lighting would be required, since the turbines would be
white or pale off-white.

The FAA's authority to promote the safe and efficient use of the navigable airspace, whether
concerning existing or proposed structures, is predominantly derived from 49 United States Code
(U.S.C.), Section 44718, Title 14, CFR, Part 77, Objects Affecting Navigable Airspace. It was
adopted to establish notice criteria for proposed construction or alteration that would protect
aircraft from encountering unexpected structures. The regulations apply to structures located
within any state, territory, or possession of the United States, within the District of Columbia, or
within territorial waters (12 nautical miles) surrounding such states, territories, or possessions.

The primary objective of an evaluation under Part 77 is to ensure the safety of air navigation and
efficient utilization of navigable airspace by aircraft. The Applicant has the responsibility to notify
the FAA of proposed construction of any structure with a height greater than 200 feet above
ground that may affect the protected areas/airspace around airports, commonly referred to as

® Height above grade to the tip of the blade when in the highest vertical position.
¢ Assumes a 78-meter tower and an 80-meter diameter rotor.
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Part 77 surfaces. This notification is accomplished by the submission of an FAA Form 7460-1,
Notice of Proposed Construction or Alteration. The notices consist of descriptions of the pertinent
structures and any proposed lighting or markings. The FAA reviews the notices to determine the
hazard to aircraft, if any, and recommend or require appropriate lighting and markings as
necessary. In compliance with applicable regulations and guidance, the Applicant filed a notice
with the FAA. Responses from the FAA were received February 2, 2009. All proposed turbines
received a “Does Not Exceed” determination, indicating that the structures would not exceed
obstruction standards, would not have substantial adverse physical or electromagnetic
interference effect upon navigable airspace or air navigation facilities, and would not be a hazard
to air navigation.

1.4.1.6 Substation and Electrical Collection System

The Project’s turbines would connect to a new substation constructed on NFS lands in the
extreme northwest corner of the Western Project site, adjacent to the existing regional 69 kV
transmission line that crosses the ridge at this location (see Figure 1-3). In total, approximately
2.9 acres would be cleared and/or graded for the new substation. The footprint of the new
substation and electrical interconnection equipment, however, would occupy an area of
approximately 1.41 acres. The substation would be within the forest, which would minimize
visibility from off-site locations. The facility would be enclosed in a chain link fence approximately
8 feet high for security and safety purposes. It would contain transformers, electrical switch gear,
and other components, generally with a profile of less than 25 feet. Lightning protection devices
would extend as high as approximately 45 feet.

A new overhead and underground 34.5 kV electrical collection system totaling approximately 4.77
miles in length to service the east and west arrays would be constructed. New electric collection
cables would need to be constructed for the Western Project site. The existing Searsburg Wind
Facility cable system would be utilized by the Eastern Project site, but would need to be
extended. Collection lines are typically either buried 3 to 4 feet deep or placed overhead on poles
35 to 45 feet high. The collection lines would mostly be buried underground beneath or adjacent
to the access roads, and would rise overhead at the southern end of the western turbine array,
traveling overhead to the Eastern Project site where they would be co-located with the existing
Searsburg collection line and continue underground along the eastern turbine array (see Figure
1-3). The corridor for the new overhead line between the western and eastern arrays would
disturb an area approximately 30 feet wide and 0.47 mile long (approximately 1.63 acres).

Another important infrastructure component are the two LIDAR (Light Detection and Ranging)
units that use laser light technology to measure the various components of wind energy (i.e.,
speed, direction, and so on). In order to reduce impacts, these units would be used in place of
permanent meteorological towers. One would be placed on the Eastern Project site and one on
the Western Project site, each a short distance from the turbines so that turbine wind wake does
not interfere with the unit function. The units consist of small box-shaped devices approximately
24 inches wide and 22 inches high, and are typically mounted on a small platform a few feet
above ground. The unit setup would be placed on a poured concrete pad about 4 feet by 4 feet.
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Access to the units would be on short spur trails off of the main access roads. Power and data
cables to each unit would be buried under the access trail.

1.4.1.7 Roads

The Project has been designed to utilize existing roads to the extent possible to minimize
disturbance associated with construction of new roads. In general, existing roads off Route 8
would be extended into the Eastern and Western Project sites. Existing and proposed access
roads are shown on Figure 1-3. The Project would create 5.07 miles of new roadway and
upgrade 1.03 miles of roadway at the existing Searsburg facility to accommodate widths needed
for construction. In areas of steep embankments or sharp turns, guardrails would likely be
constructed for the safety of long-term operations and maintenance personnel.

During construction, the gravel surface of the access roads would be 22 feet wide over most
sections, which, by using a smaller crane than originally proposed, has been reduced from the
35-foot nominal width described in the DEIS. Where necessary, the gravel surface would be
wider (up to approximately 36 feet) to allow large construction equipment to navigate sharp
turns. Grading would typically extend approximately 5 to 10 feet to either side of the gravel road
surface, and clearing approximately 20 to 30 feet to either side. All widths would be kept to a
minimum as much as possible, yet allow for safe and efficient movement of equipment. Where
possible, the gravel surface of the access roads would be reduced to approximately 16 feet wide
after completion of construction, with the margins revegetated to reduce erosion. However, in
order to maintain a stable road surface, the cut and/or fill required to support the roads would
not be re-graded during Project operation. In total, approximately 46.2 acres would be cleared
and/or graded for Project roads. Of this, approximately 11 acres of forest would be impacted for
construction and widening of existing roadways and approximately 35.2 acres of forest would be
impacted for construction of new roads. Construction methods are described in Section 1.4.2.
Roads on NFS lands would be constructed and maintained to applicable Forest Service standards.

Project road construction would involve the use of several pieces of heavy machinery, including
bulldozers, track-hoe excavators, front end loaders, dump trucks, motor graders, water trucks,
and rollers for compaction. Road construction would typically involve clearing, grubbing, topsoil
stripping, and removal of stumps, as necessary. Blasting may be required to construct
appropriate road grade. Stripped topsoil would be stockpiled along the road corridor for use in
site restoration, so that the topsoil is not mixed unnecessarily with sub-soil or gravel. This
practice has been developed to assure that the topsoil, when replaced, will support re-
establishment of vegetation.

Any grubbed stumps or cleared trees would be chipped and properly spread on-site or hauled off
site for disposal or further processing. Following removal of topsoil, subsoil would be graded,
compacted, and surfaced with a minimum of 12 inches of gravel or crushed stone in accordance
with the requirements of the wind turbine supplier and recommendations from the geotechnical
engineer based upon the soil investigations. As required by design specifications, geotextile fabric
or similar material would be installed beneath the road surface to provide additional support.

Green Mountain National Forest Page 16



Final Environmental Impact Statement Deerfield Wind Project

Along each ridge, the new access roads would run approximately parallel to the turbines, to allow
installation and servicing of the wind turbines. The electric collection and communication cables
system described above would be installed along road corridors. As described above, the cables
would primarily be installed underground beneath or adjacent the access roads, but would rise to
overhead lines to cross Route 8.

1.4.1.8 Eastern Project Site Access Road

A portion of the existing Searsburg Wind Facility access road off Route 8 heading south would be
utilized to install and access the seven turbines in the Eastern Project site. A single new access
road (with short spurs to the turbine sites) totaling approximately 1.69 miles in length would
extend south from the end of the existing facility road onto NFS land to link the new turbines.
Improvements to the existing roads would be required to transport equipment and construction
vehicles to the turbine sites. The existing Searsburg Wind Facility road would be temporarily
widened, as described above in Section 1.4.1.7, to allow tractor trailers carrying turbines
components and cranes to reach the Eastern Project site. Following construction, access roads
would be reduced in width and shoulders allowed to revegetate. Access roads approximately 16
feet in width would provide continuing access for maintenance.

1.4.1.9 Western Project Site Access Road

The original proposal called for construction of a new access road at the southern end of the
western turbine array, directly off Route 8. However, to address grade issues and to avoid
impacting wetlands and cultural resources identified along that route, the southern access road
was eliminated from further consideration, and several other potential access routes were
evaluated. A northern access route is now proposed that would utilize Putnam Road, an existing
private road off Route 8 approximately 2,000 feet (0.38 mile) south of the Route 9 intersection,
thereby reducing impacts to sensitive resources. The full length of Putham Road would be utilized
to access the Western Project site, from Route 8 to the 69 kV transmission line corridor. This
access road would enter NFS lands approximately 0.6 mile from Route 8. Putnam Road would be
temporarily widened, as described above in Section 1.4.1.7, to allow tractor trailers carrying
turbine components and cranes to reach the Western Project site. Following construction, excess
gravel would be removed, and access roads would be allowed to revegetate to approximately 16
feet in width to provide continuing access for maintenance.

1.4.1.10 Operations and Maintenance Facility

O&M equipment would be housed in a new O&M building on private land off the southern side of
Putnam Road near Route 8 (see Figure 1-3). The building would be approximately 4,000 square
feet in size and of metal frame construction with neutral-colored, non-reflective siding. A private
well and waste disposal system is anticipated to be installed for the facility, in accordance with
applicable regulatory standards.

1.4.2 Construction Sequencing and Methodology

Construction of the Project would be anticipated to occur over one typical construction season (nine
to twelve months) with commissioning desired in the early winter. All construction work, including
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earth work and tree clearing, would be scheduled in a manner consistent with Forest Service
practices and engineering standards, and would ideally be completed over the course of one year and
one construction season. Tree clearing, grading, and blasting (if necessary) would not be conducted
during May or June to minimize impacts to breeding birds, and other seasonal restrictions may apply.
Construction and installation would be targeted to start during 2012, depending on completion of all
regulatory and environmental review, and acquisition of all permits. Final sequencing and
construction methods, as described below, would be finalized during permit development.

1.4.2.1 lLaydown Area

An area of approximately 4.2 acres would be cleared and/or graded for a temporary laydown
area at an existing clearing at the terminus of Putnam Road. This area would be utilized for
construction trailers, vehicle parking, and the temporary storage of construction equipment,
stockpiles, and Project components, such as turbine parts. In addition, other secure lay down
areas in reasonable proximity to the construction sites would be required for turbine tower
sections and other turbine parts. These satellite laydown areas would consist of clearings,
approximately 300 to 350 feet in diameter, situated around the base of each turbine during
construction. A smaller portion of this area around each turbine (about 150 square feet) would be
required for maintenance. Once construction and installation is completed, these satellite lay
down areas would be allowed to revegetate. A planting plan would be developed prior to
construction.

1.4.2.2 Land Clearing

After erosion control measures have been installed to protect soils, wetlands, and waterbodies,
clearing and harvesting of trees would commence. Clearing would be done to temporarily widen
the existing access roads and create new access roads (as described above in Section 1.4.1.7),
around each turbine site (as described above in Section 1.4.2.2), and along the route of the new
electrical collection lines (as described above in Section 1.4.1.6). The locations for the substation
and O&M facilities would also be cleared. Clearing would be done in linear strips, and in
accordance with Forest Service S&Gs.

Approximately 73.1 acres of NFS lands and 14.3 acres of private land would be impacted
(clearing and grading operations) to construct all components of the Project, including the
temporary 1.9-acre work area required at each turbine site for assembly and erection of the
turbines. Some of the land impacted is already cleared, i.e., is an existing open area or roadway.
Following construction, temporary work areas would be graded and restored (seeded and
planted, as needed) to prevent erosion and allow revegetation.

1.4.2.3 Turbines

The tower sections, nacelles, and rotor blades that comprise the turbines would be delivered to
the temporary laydown area and satellite laydown areas by truck. Turbine erection is performed
in multiple stages including: setting of the electrical cabinet on the foundation, erection of the
tower, erection of the nacelle, and the assembly and erection of the rotor. Towers for the Project
would be fabricated, delivered, and erected in at least three sections using a crane. Turbine
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assembly and erection would be accomplished using large track-mounted cranes and smaller
rough-terrain cranes, support vehicles such as boom trucks, and other light trucks. The erection
cranes would move from one tower to another along the access roads.

In total, approximately 31.9 acres would be cleared and/or graded for turbine placement, which
is equivalent to approximately 1.9 acres of disturbance per turbine. Wind turbine installation
typically involves stripping and stockpiling topsoil within a 150- to 175-foot radius around each
turbine. Following topsoil removal, backhoes would be used to excavate a foundation hole. In
order to determine the specific type of foundation to be used, geotechnical investigations would
be completed. If a spread foot foundation were to be used, it would be approximately 7 to 10
feet deep and approximately 50 to 60 feet in diameter, and would require approximately 320
cubic yards of concrete. A rock anchor foundation is a potential alternative design with a slightly
smaller diameter of 30 to 40 feet. It would use approximately 150 cubic yards of concrete, and
would include of several anchors drilled, grouted, and pre-tensioned into existing bedrock for
structural stability.

Once the foundation is cured, it would be buried and backfilled with the excavated on-site
material. The top of the foundation would be an approximately 16-foot diameter pedestal that
may extend 6 to 8 inches above grade. At the base of each tower, a rectangular area
approximately 100 by 60 feet would be developed as a temporary crane pad. Based on
preliminary calculations and depending on the type of foundation used, approximately 100 cubic
yards of excavated soil should remain from each turbine foundation excavation. The material
would be used as backfill for the foundations, or to level out low spots on roads and wind turbine
erection areas. Permanent impacts would be due to the physical footprint of the turbine and a
small maintenance pad, and would total approximately 0.065 acre.

1.4.3 Access and Safety

The proposal in the DEIS to close the area immediately surrounding the turbines and access roads
received considerable public comment. To address the issues raised by the public, that closure is not
proposed to be implemented in the SEDIS. Public access to public lands adjacent to the Project site
would not be restricted, except for gating the access roads and fencing some of the ancillary
facilities. Fencing/gating would close the access roads to public vehicle access. The proposed
substation would be fenced in to prevent public and wildlife access to high-voltage equipment.

Safety signing would be posted around the roads, turbines, and all ancillary facilities where
necessary, in conformance with state and federal regulations and guidelines. Public use of the area
would be monitored during the first one or two years of operation and, if desired for public safety,
site security, or to minimize potential disturbance to black bears, an area closure could then be
implemented surrounding the access roads and turbines, with a setback of an appropriate number of
feet from the edge of the facilities (roads and turbines). Safety and security is discussed further in
Section 3.17.
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1.4.4 Operations & Maintenance Facility

The Applicant’s land use authorization application requests authorization for a minimum of 30 years
of Project operation. Authorization would most likely be granted by a Special Use permit for the
appropriate length of time in accordance with regulations. O&M of the Project would be in
accordance with an O&M plan that would become a component of the permitting process. The O&M
plan would include the following components, at a minimum:

= A centralized Site Control and Data Acquisition (SCADA) system would monitor the condition
of the wind plant equipment, alert service technicians to any fault or alarm conditions, record
and sort data, and allow remote control of the turbines.

= Routine maintenance of the individual wind turbines, transmission facilities, and site
improvements (roads, gates, fences, etc.) would generally be scheduled in two separate
inspections at intervals of approximately six months, averaging 40 to 50 person hours per
year for each turbine.

= Controlled year-round access to the Project facilities would be maintained so site operators
can monitor the facilities and equipment and quickly respond to any unforeseen condition
that might impact the safety of the operations staff or the public. The site operator would
ensure that the facility is operated according to the terms and conditions of the Special Use
permit in a manner that is both safe and consistent with the management objectives of the
surrounding NFS land.

The Project would be operated year-round over its useful efficient life as consistent with proper
maintenance and refurbishment. Approximately 2.5 employees would operate and maintain the
facility.

1.4.5 Decommissioning

At the end of its useful efficient life or the loss of permission to maintain the facility from the Forest
Service, Project facilities would be dismantled and removed and the site restored to pre-existing
conditions as practicable. The Applicant prepared and submitted a Decommissioning Plan as part of
the State PSB process. According to the Plan, decommissioning would most likely consist of the
following activities: (1) all turbines, including the blades, nacelles and towers, and other support
infrastructure would be disassembled and transported off-site for reclamation and sale; (2) all of the
transformers would be transported off-site for reuse or reclamation; (3) the overhead power
collection conductors and the power poles would be removed from the site; (4) all underground
infrastructure at depths less than two feet below grade would be removed from the site; and (5) all
underground infrastructure at depths greater than two feet below finished grade would be
abandoned in place. Areas where subsurface components are removed would be filled, graded to
match adjacent contours, stabilized with an appropriate seed mix, and allowed to re-vegetate
naturally.

As described in the Decommissioning Plan, a Decommissioning Fund would be established and
endowed prior to the start of construction. Such a fund is necessary in the event the Project does not

Green Mountain National Forest Page 20



Final Environmental Impact Statement Deerfield Wind Project

succeed, and/or to ensure its timely and permanent removal at the end of its useful life. The
Decommissioning Plan would allow the fund to grow as the construction process proceeds, such that
the funding level is commensurate with the costs of removing infrastructure in place. Salvage value
for scrap is vulnerable to market price volatility, and thus would not be considered a reliable funding
source. The amount placed in the Decommissioning Fund would represent the full estimated costs of
decommissioning, and would be increased over time to account for inflation. Furthermore, the
Decommissioning Fund would be bankruptcy-remote to protect it against creditor claims in the event
that the Applicant encounters financial difficulty.

The Vermont Public Service Board would be responsible for conducting decommissioning reviews and
issuing any decommissioning orders, and would be entitled to draw from the Decommissioning Fund
in the event that the Applicant is unable to commence decommissioning activities within 90 days of
the issuance of a final decommissioning order no longer subject to appeal. Decommissioning review
would be initiated if actual power production falls below 65% of projected production during any
consecutive two-year period; however, if the Applicant demonstrates that it has entered into power
contracts with Vermont utilities through which power is to be sold at stable prices, the Board could
reduce the decommissioning trigger to as low as 50%.

Conditions #19 through #23 of the Certificate of Public Good issued by the PSB pertain to
decommissioning requirements, described above (in part). Although already approved by the PSB,
the Decommissioning Plan would still be subject to review by the GMNF during the Special Use permit
process, and the Forest Service could impose additional requirements. As such, the details of the Plan
would most likely be finalized and agreed upon at the time of issuance of the Special Use permit.
Should the Responsible Official approve the proposal and subsequently issue a Special Use permit for
the Project, the Forest Service permit would, at a minimum, require compliance with the terms and
conditions of the CPG.

1.5 NEPA Process

The Forest Service has set forth management objectives, policy, and responsibilities for meeting the
requirements of the NEPA. In brief, the NEPA requires federal agencies, including the Forest Service, to
consider the environmental impacts of a proposed action (such as authorizing construction and operation
of the Project). These include identifying adverse environmental effects that may or may not be avoided,
considering alternatives to the proposed action, and identifying any irreversible commitments of
resources that would be involved in the proposed action should it be implemented.

The Forest Service, an agency of the United States Department of Agriculture, follows regulations to
implement the NEPA according to 40 CFR 1500-1508. Forest Service NEPA procedures are now codified in
36 CFR 220. Forest Service guidance to interpret the regulations may also be found in the Forest Service
Handbook, FSH 1909.15. Forest Service objectives, policy, and responsibilities to meet the intent of the
NEPA are contained in Forest Service Manual (FSM) 1950. The Forest Service has determined that an EIS
must be prepared for this Project, in accordance with the requirements of the NEPA.

A brief description of the NEPA process for this Project includes the following steps:
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= The Forest Service accepted an application from the Applicant in November of 2004 for a
land use authorization to construct and operate a wind energy facility at the proposed site,
thus triggering the need for evaluation under the NEPA process.

= The Notice of Intent to complete an EIS for the proposal was published in the Federal
Register on July 15, 2005 (Volume 70, No. 135, page 409750), and public and agency
comments were requested.

= In addition to the NOI, the Forest Service began gathering public comments on the Proposed
Action through its scoping process.

= A revised NOI was published in the Federal Register (Volume 72, No. 187, page 54893) on
September 27, 2007 to notify the public of modifications to the Project, as originally
proposed, including more specific information pertaining to the size and number of turbines.
Public and agency comments were also requested through an additional scoping notice.

= At the same time that the Forest Service was conducting the analysis and preparation of the
DEIS, the State of Vermont Public Service Board was undertaking review of the Project under
its jurisdictional duties.

= The DEIS was completed and released for public comment in September 2008. A Notice of
Availability (NOA) was published in the Federal Register on October 3, 2008 (Volume 73, No.
193, page 57620).

= The State PSB completed all phases of its review and issued a Certificate of Public Good
subject to terms and conditions that approved a 15-turbine configuration of the Project on
July 17, 2009.

= Based on public comments and the completion of the PSB process, it was decided to
complete a Supplemental DEIS. A revised NOI was published in the Federal Register on
January 19, 2010 notifying the public that a SDEIS was being prepared (Volume 75, No. 11,
page 2844). A notice to that affect was also mailed to the parties and individuals interested
in the Project on October 8, 2009.

= The SDEIS was completed and released for public comment in December 2010. A NOA was
published in the Federal Register on December 23, 2010 (Volume 75, No. 246, page 80808).

= The Forest Service prepared this Final EIS (FEIS) to address issues raised in response to
comments on the SDEIS, complete the analysis and disclosure of impacts, propose
appropriate mitigation, and provide the basis for decision documentation. Appendix J includes
written responses to all specific comments submitted on the SDEIS.

= The Responsible Official will issue documentation either approving or denying the Project. If
approved, a Record of Decision (ROD) will be released documenting the decision and any
conditions, including any additional mitigation measures and monitoring required for
implementation of the selected activities (either the Proposed Action or one of the
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alternatives). The Forest Supervisor of the Green Mountain and Finger Lakes National Forests
is the Responsible Official for the Project.

If the proposal for a land use authorization is approved, a Special Use permit will be issued.

1.6 Decision Framework

1.6.1 Decision to be Made

The Applicant made application to the Forest Service for a land use authorization seeking
authorization to occupy and use NFS lands in the Towns of Searsburg and Readsboro, Vermont for
the construction and operation of a wind energy facility and ancillary facilities. The Responsible
Official for the Project must decide to:

1. Approve the Applicant’s application for a land use authorization for the Proposed Action, OR
2. Deny the application for the land use authorization (No Action), OR

3. Approve a land use authorization for one of the other alternatives presented in detail in this
FEIS.

Another decision to be made concerns any necessary Forest Plan amendments. During the analysis, it
was determined that in order for the Proposed Action to be consistent with the GMNF Forest Plan, it
would be necessary to modify standard S-2 for soil, water and riparian area protection and
restoration for this Project. See Section 3.8.2.1.4 for further details. Therefore, the Responsible
Official must decide whether or not to amend the Forest Plan standard S-2 for soil, water and riparian
area protection and restoration with the amendment conditions applying only to the site-specific
Deerfield Wind Project. It is anticipated that this Forest Plan amendment would apply to any action
alternative.

Concurrent with these primary decisions would be decisions to implement any specified terms and
conditions, and design criteria and mitigation measures necessary or desired to avoid, reduce, or
minimize environmental impacts. The Certificate of Public Good issued by the PSB on July 17, 2009
included a number of required terms and conditions. All these conditions have been carefully
reviewed by the Forest Service and have been deemed consistent with Forest Service laws and
regulations. The Forest Service would apply the PSB mitigation (i.e., conditions of the CPG and
accompanying Order) to all action alternatives in this FEIS to the extent possible and practical. The
development of any Special Use permit issued for the Project would include the conditions of the CPG
as appropriate and consistent with Special Use rules and regulations.

In August 2011, the Forest Service published its final directives for Forest Service Wind Energy
Special Use Authorizations (76 FR 47354). These final directives add a new chapter 70, “Wind Energy
Uses,” to the Special Uses Handbook, FSH 2709.11, and a new chapter 80, “Monitoring at Wind
Energy Sites,” to the Wildlife Monitoring Handbook, FSH 2609.13. These new chapters supplement,
rather than supplant or duplicate, existing special use and wildlife directives. In particular, new
chapter 70 provides direction on siting, processing proposals and applications, and issuing permits for
wind energy uses. New chapter 80 provides specific guidance on wildlife monitoring at wind energy
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sites before, during, and after construction. In addition, the directives make corresponding revisions
to FSM 2726, “Energy Generation and Transmission,” and FSH 2709.11, chapter 40, “Special Uses
Administration.” Although the DEIS and SDEIS for the Deerfield Wind Project were released prior to
the Final Directives, all matters and considerations in the FEIS and previous documents related to
Special Use administration and to monitoring and adaptive management are consistent with the Final
Directives. In summary, the vast majority of the newly issue directives provide guidance related to
wind energy facilities on NFS lands rather than specific requirements.

1.6.2 List of Permits

The development and operation of the Deerfield Wind Project is likely to require or involve the
following primary federal, state, and regulatory agency notifications, actions, permits and approvals
listed in Table 1.6.2-1. Any additional regulatory requirements would be addressed as needed.

Table 1.6.2-1: List of Permits and Approvals for the Deerfield Wind Project

. Relevan
Relevant Authorization/ elevant
. . - . Statutory/
Agency Permit/Approval/ Action Requiring Review
. Regulatory
Recommendation .
Provisions

Federal

Forest Service

Land Use Authorization
(Special Use permit). At least
two types of Special Use
permits are anticipated: one
to the Applicant for the
facility, and one to the utility
company allowing upgrade to
their switchyard associated
with the substation.

Use of NFS Lands requires Land
Use Authorization, generally a
Special Use permit

16 U.S.C., Section
497; 36 C.F.R,,
Section 251 et seq.

US Forest Service/
Council on
Environmental
Quality, NEPA

NEPA EIS (Draft and Final
EIS) and ROD

NEPA review is part of the Forest
Service review. The NEPA of 1969
was implemented to ensure that
Federal agencies consider the
environmental impacts of their
actions, and protect the quality of
the environment through
consideration of alternatives that
would serve to avoid or minimize
damage to the environment.

42 U.S.C., Section
4371 et seq;
40 U.S.C., Section
1500 et seq.

Review and consultation
compliance with Section 7 of
the Endangered Species Act
(ESA) of 1973

ESA review is part of the Forest
Service review. Section 7 requires
that all Federal agencies ensure
that any action authorized,
funded, or executed will not
jeopardize the continued existence
of any endangered or threatened
species or result in the destruction
or adverse modification of any
critical habitat of such species.
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Agency

Relevant Authorization/
Permit/Approval/
Recommendation

Action Requiring Review

Relevant
Statutory/
Regulatory
Provisions

Review and consultation
compliance with Section 106
of National Historic
Preservation Act (NHPA), as
amended through 2000

NHPA review is part of the Forest
Service review. Assess
undertaking’s effects on
designated historic properties, and
seek ways to avoid minimize or
mitigate adverse effects, in
consultation with the State Historic
Preservation Officer.

Federal Aviation
Administration

Facility Lighting and Marking
Recommendation

Any temporary or permanent
structures, including all
appurtenances, that exceed an
overall height of 200 feet above
ground level requires review by
FAA as to marking and lighting

49 U.S.C., Section
44718; 14 C.F.R,,
Section 77.13

US Environmental
Protection Agency
(delegated to the

National Pollutant Discharge
Elimination System (NPDES)
Permit — Construction

Required for discharges of
stormwater associated with
construction activities within

33 U.S.C. 134 to
35.72(p); 40 C.F.R.
§§ 122.26 & 122.28

Engineers (New
England Division)

— Impacts to Jurisdictional
Wetlands pursuant to Section
404 of the Clean Water Act.

Vermont Agency of Activities construction areas that total
Natural Resources) greater than 1 acre
US Army Corps of General or Individual Permit Required for the discharge of 33 U.S.C. Section

dredged or fill material into waters
of the U.S..

1344

State

Vermont Public
Service Board

Certificate of Public Good

Construction and operation of a
new utilities generation facility

30 V.S.A. § 248

Vermont Agency of
Natural Resources

Stormwater Permit (O&M
Phase)

Facilities that discharge into
waters of Vermont and have
greater than 1 acre of impervious
surface

10 V.S.A. § 1264;
Vermont Pollution
Control Regulations

Vermont Agency of
Natural Resources

State Water Quality
Certification, pursuant to
Section 401 of the Clean
Water Act.

Federal facilities, or facilities
permitted by a federal agency that
may result in a discharge to
waters of the state require state
certificate under the CWA

33 U.S.C. Section
1341; Vermont
Water Pollution
Control Regulations
section 13.11

Vermont Agency of
Transportation

State Highway Access Permit

Access road to Western Project
site may require new highway
access point

19V.S.A. §1111

1.7 Public Involvement

Involvement by the public in the assessment of a proposed action is an important part of the NEPA
process. The identification of issues, concerns, and opportunities by the public, the Forest Service, and
other involved parties, such as regulators and cooperating agencies, helps to guide the early scoping
process, whereby specific studies and other actions required to effectively assess a Project’s impacts can

be determined.

Formal scoping for the NEPA analysis of the Deerfield Wind Project began on July 15, 2005, when the
Notice of Intent to prepare an EIS was published in the Federal Register. Outreach (scoping) was also
conducted by the Forest Service by mail, public announcements, and meetings, to inform persons and

Green Mountain National Forest

Page 25



Final Environmental Impact Statement Deerfield Wind Project

organizations interested in or potentially affected by the Proposed Action and request their comments
concerning the scope of the analysis. Two public scoping meetings (on August 3 and 4, 2005) were held,
and were attended by at least 80 persons.

A total of 227 written or verbal comments were submitted during the scoping comment period in 2005,
identifying issues and concerns about the Proposed Action and the preparation of the EIS. Comments
were received via phone, voicemail, electronic mail, postal mail, and orally at the two public meetings.
These comments were carefully reviewed and categorized into numerous issues that informed
development of the environmental studies for the DEIS and SDEIS, as discussed below.

A request for more site-specificity by the Public Service Board during review of the Applicant’s initial
Section 248 application resulted in minor changes to the Proposed Action, including a reduction in the
number and size of turbines. To capture these changes, a Revised NOI to prepare the EIS was published
in the Federal Register (Volume 72, No. 187, page 54893) dated September 27, 2007. Additionally, a
second scoping notice was sent to the Project’s contact list to notify the public of the changes and ask for
comments. A total of 44 comments were received and incorporated into the original content analysis
(described below). No new significant issues were identified.

The DEIS was released for public comment in September 2008 and a Notice of Availability published in
the Federal Register on October 3, 2008 (Volume 73, No. 193, page 57620). The comment period ran
from October 4 to November 28, 2008. Two public meetings (November 5 and 6, 2008) were held to
collect public input on the DEIS. Comment forms were available at the public meetings, and all written
and verbal responses were collected and incorporated into the Project Record. Sixty-two separate
comment letters (hardcopy, email, personal comments) were received that provided 502 individual
comments being considered during the SDEIS analysis.

The SDEIS was released for public comment in December 2010 and a NOA published in the Federal
Register on December 23, 2010 (Volume 75, No. 246, page 80808). The comment period ran for an
extended period of time, from December 24, 2010 to March 18, 2011. Two public meetings (January 20
and 25, 2011) were held to collect public input on the SDEIS. Comment forms were available at the
public meetings, and all written and verbal responses were collected and incorporated into the Project
Record. Five hundred sixty-eight separate comment letters (hardcopy, email, telephone, and personal
comments) were received that provided 1,007 individual comments being considered during this FEIS
analysis.

1.8 lIssues

1.8.1 Process to Define Significant Issues

All the comments received during the scoping period in 2005, and during the second scoping period
in 2007 that asked for comments on changes to the original proposal, were analyzed and categorized
during content analysis in order to focus the environmental analysis of the Project. All comments
were reviewed and placed into 22 preliminary categories by topic, then were reviewed again to
identify substantive issues. Comments so categorized were considered to 1) be within the scope of
the Proposed Action, 2) be specific to the Proposed Action, 3) have a direct relationship to the
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Proposed Action, and 4) include reasons for the Responsible Official to consider during decision
making.

These comments were then categorized into 13 topic areas, including Project definition, regulation
and policy, physiography, geography and soils, water resources, biological resources including
wildlife, wildlife habitat and vegetation, socioeconomics, noise, visual resources and aesthetics,
recreational and heritage resources, health and human safety, climate and air quality, and
alternatives analysis. These topics are addressed in the applicable resource sections in Chapter 3.0 of
both the DEIS and SDEIS.

Analysis of the public and agency comments was used to identify areas of potential controversy and
define significant issues that need to be resolved, along with other issues that were also considered
in disclosing environmental impacts. The significant issues were used to drive the analysis, and were
important to the development of the range of alternatives. The issues statements can be found at the
beginning of the discussion of environmental impacts in the applicable sections of Chapter 3.0.

1.8.2 Significant Issues

The four significant issues are:

Issue 1: People are concerned that the Proposed Action will adversely impact soil and water
resources resulting in unacceptable sedimentation, erosion, and loss of wetlands.

Issue 2: People are concerned that the Proposed Action will result in unacceptable mortality to avian
and bat species, including migrating and local populations, due to collisions with turbines and turbine
blades.

Issue 3: People are concerned that the Proposed Action will adversely impact black bears by
removing critical beech habitat, particularly in the western expansion area.

Issue 4: People are concerned that the Proposed Action will adversely affect the visual resources of
the area, especially those important to the character of the ridgelines.

1.8.3 Other Issues

Many other substantive issues and concerns were raised by the public during the scoping process.
These are being addressed in the EIS through disclosure of the potential environmental impacts.
Some examples of other issues noted by the public are listed next. While these issues and concerns
are important, and are addressed within the appropriate resource sections, they did not lead to
development of other alternatives.

= People are concerned that the Proposed Action will adversely affect the solitude and
wildland attributes of the nearby Lamb Brook Area.

= People are concerned that the public benefits provided by the Proposed Action will not be
justified by the economic costs and environmental impacts.
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= People are concerned that the Proposed Action will adversely affect the socioeconomic
status of the local area including taxes, costs and benefits to the communities, property
values, and tourism.

= People are concerned that the Proposed Action will adversely affect recreation use of the
area and will encourage undesired all-terrain vehicle (ATV) activities on the facility roads.

1.9 SDEIS Comment Analysis

The same content analysis structure described in Section 1.8.1 was used to analyze the comments
received to the SDEIS. A similar report was prepared to document the process, and can be found in the
Project Record. No new significant issues were raised. Responses to the public comments received on the
SDEIS can be found in Appendix ] of this FEIS.
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CHAPTER 2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 Introduction

This Chapter briefly summarizes alternatives that were considered or were eliminated from detailed
study, describes the alternatives analyzed in detail in the EIS, and provides a comparative evaluation that
focuses on substantial environmental differences among the alternatives. The comparative evaluation
presents the consequences of the proposed activities as they relate to the significant issues identified for
the Project and to the key GMNF Forest Plan goals.

The Forest Service is completing the Deerfield Project EIS to analyze, in the context of the programmatic
framework set forth in the Forest Plan, a pending site-specific application to develop renewable wind
energy. This analysis of the proposed activities described in the application tier to the programmatic
Forest Plan Environmental Impact Statement and its Record of Decision. The Forest Plan allows for
development of wind energy on the GMNF and has identified 37 sites as potentially suitable for potential
future wind energy development (Forest Plan FEIS p. 3-298). The suitability determination in the Plan
identifies possible sites but does not commit the GMNF to future analysis or to development of those or
any other site on the Forest. In other words, it is possible that some sites could be determined, upon
site-specific analysis, to be unsuitable.

The role of this EIS is not to select the best site for a wind energy project on the GMNF. The role of this
EIS is to disclose and analyze site-specific environmental effects associated with the pending application
for the Deerfield Project, taking into consideration the design criteria and other mitigation requirements,
and the conditions required by the Vermont PSB Certificate of Public Good. The site-specific decision
before the agency is to determine whether or not to permit the Deerfield Project.”

In order to complete the NEPA analysis for the Deerfield Project, a reasonable range of alternatives to the
Applicant's proposal that meet the purpose of and need for action must be evaluated. NEPA regulations
require that a "range of alternatives" must be discussed in the environmental documents prepared for a
proposed action (§ 40 CFR 1505.14). This includes all reasonable alternatives, which must be rigorously
explored and objectively evaluated, as well as other alternatives eliminated from detailed study, along
with a brief discussion of the reasons for eliminating them (§ 40 CFR 1502.14(a)).

In NEPA, the scope of reasonable alternatives is defined by the statement that defines the purpose of
and need for the proposed action. Chapter 1.0 of the SDEIS and FEIS was revised to more clearly and
concisely state the Project Purpose of and Need for Action (40 CFR 1502.13). As described in Section
1.3.1, the Purpose and Need for the proposed Project is to: (1) work toward implementing the GMNF
Forest Plan goals and objectives of providing opportunities for renewable energy development on GMNF
lands, while meeting direction of the National Energy Policy; (2) fulfill the agency’s obligation to consider
this site-specific wind energy development proposal; and (3) give due consideration, in the review of the
application, to the findings of the Vermont PSB resulting from their review of the proposal. All reasonable
alternatives should meet the Purpose and Need, but may do so differently and to varying degrees. As an
example, each of the action alternatives provides a different level of energy output that would work
toward meeting the need for renewable energy development.
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Forest Plan Goal 11 is to “provide opportunities for renewable energy use and development” on GMNF
lands. The Forest Plan EIS specifically analyzed potential land use authorizations for using NFS lands to
develop wind energy proposals under Non-Recreation Special Uses (Plan FEIS pgs. 3-292 through 3-301).
The Plan EIS identified 19,700 acres as potentially suitable for commercial wind energy development, or
roughly 5% of all GMNF lands (Forest Plan FEIS p. 3-298). The Forest Plan process identified 37 discrete
areas/sites that are potentially viable for development. The identification of these areas and adoption of
Forest Plan Goal 11 provided a foundation for the Forest to evaluate site-specific applications for
renewable (particularly wind) energy development. Moreover, as stated in Section 1.3.2, National Energy
Policy and executive orders encourage the use of federal lands for development of renewable energy
projects. National policy and agency guidance directs that agencies such as the Forest Service thoroughly
consider and evaluate proposals for development of energy projects on federal lands rather than
immediately dismissing them without screening those proposals according to Special Uses Handbook
direction (FSH 2709.11, Ch. 10) because those proposals could also be implemented on private lands.

An important consideration in determining the scope of reasonable alternatives to be considered for a
Special Use proposal like the Deerfield Wind Project is the proposal itself and what is needed to
adequately analyze it. In developing a range of alternatives, the emphasis is on what is "reasonable" (40
CFR 1502.14(a)), rather than on whether a proponent or applicant accepts or is itself capable of carrying
out a particular alternative. In the case of a specific Special Use application, the alternatives analysis
should also consider the goals and objectives of an applicant. Reasonable alternatives include those that
are practical or feasible from the technical and economic standpoint, rather than simply desirable from
the standpoint of an applicant. The range of alternatives is guided, but not controlled, by the goals of an
applicant’s proposal. Also, issues determined through scoping, and how best to address those issues, play
a key role in shaping the alternatives identified by the Forest Service to be analyzed in detail. The Forest
Service has independently developed and reviewed the range of alternatives for the Project proposal, and
evaluated the science, local field work, and public participation upon which the range of alternatives is
based.

2.2 Initial Consideration of Possible Alternatives

Under NEPA regulations, alternatives to be considered must include 1) the no action alternative, 2)
reasonable courses of action, including the proposed action, and 3) mitigation measures (40 CFR
1502.14). Suggestions for alternatives to consider came from a number of sources including scoping
comments from the public and state and other federal agencies, and from the Project ID Team and other
internal Forest Service contacts. All alternative proposals provided to the Forest Service by the public or
other state or federal agencies were considered in the development of this analysis.

2.2.1 locations Off Forest Service Lands

The use of private land for the Deerfield Project was considered by the Applicant prior to beginning
the NEPA process, during the Special Uses screening prior to submitting the formal application. It was
determined that there was no private land available close to or adjacent to the existing private land
based Searsburg facility that would allow for its expansion (i.e., integration, to the extent possible, of
the existing site with the proposed facility), and for the use of its existing infrastructure to reduce
environmental impacts. These were among the Applicant’s objectives and one of the main reasons for
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the Applicant’s proposal to specifically develop the Deerfield site rather than propose another site on
the GMNF.

Comments were submitted asking the Forest Service to consider alternatives that evaluated wind
facility development on private lands. Any specific private land tracts identified by the public as
possible alternatives were considered. It was determined that these alternatives would not meet the
Purpose and Need for the proposal, as explained above in Section 2.1, and would be beyond the
scope of this analysis.

2.2.2 Other Sources of Energy

Comments were also submitted asking that alternatives considering development of other forms of
energy be evaluated, including traditional (non-renewable) energy generation such as coal, oil, gas,
and nuclear, and non-wind sources of renewable energy generation such as hydro, wave, solar, fuel
cells, and hydrogen. As explained above in Section 2.1, the Deerfield Project EIS tiers to the EIS for
the GMNF Forest Plan which appropriately analyzed alternatives (i.e. Forest Plan EIS alternatives)
that considered renewable wind energy development in the GMNF, resulting in the identification of 37
sites/areas potentially suitable for wind energy development. No site-specific alternatives for other
non-renewable energy generation were received by the Forest Service for consideration in this
analysis. Given the programmatic framework set forth in the Forest Plan to provide opportunities for
renewable energy use and development (Forest Plan p. 15), and the Purpose and Need for this
proposal, consideration in detail of a traditional non-renewable energy generation alternative to the
Proposed Action is not reasonable and would be beyond the scope of this analysis.

Alternatives that evaluate development of other non-wind sources of alternative energy were also
eliminated from further consideration. Although these alternatives would partially meet the Purpose
and Need by considering renewable energy development on NFS lands that meets national direction,
the Forest Plan and its EIS specifically include and address goals and objectives for wind energy
development. As noted above, the Deerfield EIS tiers to the programmatic EIS for the Forest Plan,
and it is reasonable, given the site-specific proposal that is subject to this analysis, to only analyze
alternatives that allow the Forest to work towards its programmatic goal of developing renewable
wind energy in the GMNF, rather than develop alternatives for other kinds of renewable energy.
Should a future applicant propose a project for development of a hon-wind renewable energy source,
then it may be appropriate to consider, within the programmatic framework set forth in the Forest
Plan, alternatives that evaluate non-wind renewable energy development. No site-specific alternatives
for non-wind renewable energy generation were received by the Forest Service for consideration in
this analysis. In the context of the framework set forth in the Plan, as well as the Purpose and Need
for this site-specific proposal, it is not reasonable to analyze in detail alternatives to the Proposed
Action that would develop non-wind forms of renewable energy.

2.3 Final Development of Reasonable Alternatives

This section briefly summarizes the alternatives considered to develop the final range of alternatives
evaluated in detail in this FEIS.
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Given the discussion above and the requirement to meet the Purpose and Need for the proposal, the
range of possible alternatives advanced for further consideration in detail are those alternatives that are
commercially viable, utility-scale wind energy projects located on NFS lands within the GMNF. This range
of alternatives includes the Proposed Action and No Action alternatives as required. The discussion of
reasonable alternatives to be evaluated in detail in the FEIS has been organized around the following
factors:

= Alternative design and technology; i.e. other ways to design or configure facilities on the
proposed Project site; and

= Alternative sites on GMNF lands.

Each of these will be considered individually in the following sections.

2.3.1 Alternative Design and Technology

This section discusses various design and technology alternatives to the Proposed Action that were
considered. These include number of turbines in the total configuration, and how they could be
divided between the two specific Project sites (east and west ridges); turbines on the East Ridge only
and the West Ridge only; and smaller turbines (less than 1.5 to 2.0 MW each).

Greater Numbers of Turbines

The original proposal from the Applicant to the Forest Service in November 2004 sought to develop a
facility on GMNF lands capable of including 20 to 30 1.5 MW class turbines that could produce 30 to
40 MW of power. When the Applicant submitted the proposal (petition) to the Vermont Public Service
Board in January 2007, it was modified to consist of a range of 15 to 24 turbines capable of
producing up to 45 MW of power, using a configuration of turbines in the 1.5 to 2.0 MW class. The
PSB asked the Applicant to narrow down the proposal to a specific number of turbines in a desirable
size class. Further engineering and determination of possible turbine spacing resulted in a modified
petition to the PSB for installing 17 turbines in the 2.0 to 2.1 MW class capable of producing 34.0 to
35.7 MW of power (note that the 2.1 MW class was eventually dropped from the Proposed Action for
PSB review, as explained in the opening section of Chapter 1.0). Given that this configuration would
most likely be the maximum size and number of utility-scale turbines that could be constructed on
the proposed site, the Forest Service accepted that change to the proposal and limited consideration
of reasonable alternatives to those that included fewer than 17 turbines.

Lesser Number of Turbines

Alternatives that consider lesser numbers of turbines have been thoroughly explored. This evaluation
resulted in two alternatives being carried forward and discussed in detail in the EIS: Alternative 2, the
Reduced West Alternative; and Alternative 3, the East Side Only Alternative (see Section 2.4 below
for descriptions). These alternatives were developed to address the significant issues identified for
the analysis. Further configurations consisting of lesser numbers of turbines were considered but
dismissed because they would not add any additional value to the analysis in regards to addressing
issues.
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Configurations on the Two Ridges

The Forest Service reviewed the proposed configuration of turbines as they were split across the two
ridgelines separated by Route 8. Placement of the 2.0 MW class utility-scale turbines has been
optimally determined based on ridge orientation, wind power availability, and spacing requirements
to most efficiently harvest the wind power. The eastern ridge is capable of holding 7 turbines as the
ridge drops off on its southern end into the Lamb Brook area. There appeared to be no other
reasonable alternative configurations for the eastern ridge, mainly due to the lack of significant issues
associated with that location. The western ridge could hold up to 10 or 11 turbines as it drops off on
its southern end toward Route 8 and approaches private land and homes at its northern end. Other
alternative configurations for the western ridge are reflected in the existing range of alternatives
developed to address issues.

The Project’s significant issues, and ways to mitigate those issues, were a primary motivation for
considering different alternative combinations of the east and west ridges. Concern for the proposed
activities on the western ridge led to the development of the East Side Only alternative. It was
reasonable to consider an East Side Only alternative in order to thoroughly address issues and
differentiate between the effects of developing both ridges, and to provide the Responsible Official
with a viable alternative for selection that did not include development of the western ridge. A
western ridge only alternative was also considered. However, there has been little concern expressed
regarding the potential impacts with development on the eastern ridge during scoping and the DEIS
comment period; the majority of concern has been with the western ridge development. Therefore,
analyzing a western ridge only alternative as a way to address issues with potential eastern ridge
development was dismissed from further detailed consideration because it would not have affected
the way significant issues were addressed and it would not have provided an alternative with
substantially less overall environmental impacts.

Smaller Turbines

The use of smaller turbines was considered by both the Applicant and the Forest Service.
Technological advancements in recent years has led to development of turbines that can reach higher
into the air to harness wind power more effectively and produce more power, with little or no
additional environmental disturbance. Turbines in the 1.0 MW and lower class are generally no longer
considered utility-scale (see Appendix I for a discussion of utility-scale). Installing a facility capable of
generating adequate power using small turbines would have required many more of them and hence,
more ground disturbance and environmental impacts. Although 1.5 MW class turbines are generally
considered to be utility-scale, the difference in height and the amount of disturbance required for
their installation, when compared to 2.0 MW class turbines, did not warrant considering an
alternative using the smaller turbines.

2.3.2 Alternative Sites on GMNFE Lands

Alternative sites on GMNF lands are those possible locations for the proposed facility on GMNF lands
that are different from the location proposed by the Applicant. Siting alternatives could be in
proximity to the Applicant’s proposed location, or sites that are not proximate to the location
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proposed by the Applicant. Detailed consideration of other sites for this analysis (i.e., developing an
alternative for a site that would be considered in detail as part of the reasonable range of
alternatives) would only be appropriate if it appeared that the site (1) clearly had the potential to
result in substantially less overall environmental, economic, and social impacts than what would be
anticipated by the Proposed Action, and (2) potentially could more effectively address and more
sharply define the significant issues, thus providing a clear basis for choice among options
(alternatives) by the decision maker (§ 40 CFR 1502.14).

The Forest Plan completed an analysis to identify areas/sites suitable for wind energy development
on the GMNF; 37 such areas were identified (see Figures 2-1A and 2-1B). The two basic criteria used
to identify these areas were wind resource and Forest Plan consistency. In order to be considered
“commercially viable”, the site must be capable of generating winds with a mean speed of 15.6 miles
per hour (7 meters per second) at 70 meters height, or have a mean wind power of at least 400
W/m? at 50 meters height (Table 3.14-3, Forest Plan FEIS p. 3-300). In the class scale of winds
ranging from 1 (low speed) to 7 (high speed), these are essentially Class 4 winds or better. Next, the
site must lie in one of the five Management Areas that allow wind energy development. Beyond that,
these areas were not screened for physical size, actual wind speed, or environmental and economic
factors (USDA Forest Service, 2006¢). The areas vary greatly in size. Many of these 37 sites/areas,
though viable from a wind resource perspective, may not be large enough to accommodate a utility-
scale facility given the spacing needed between present generation commercial turbines and the
amount of power that would need to be produced in order for the facility to be commercially viable.
They would be more suitable for consideration during analysis of a proposal for small-scale wind
energy development, which is outside the scope of this analysis. Some areas may be large enough to
accommodate more than one site for development, and some adjacent areas may be able to be
combined into one viable site.

Therefore, in order to be consistent with the Forest Plan, any alternative GMNF site considered for
further analysis must be one of those 37 sites. It then was necessary to test these sites for
reasonableness against a set of criteria developed to determine which site(s), if any, should be
advanced for further consideration. The details of the process used to screen and test the 37 GMNF
sites are fully described in Appendix I.

2.3.3 Summary of the Determination of Suitable Sites on the GMNF

After detailed review of the 37 sites identified as viable for wind energy development in the
programmatic Forest Plan EIS, none were selected for further consideration in the site-specific
Deerfield EIS. As explained in Appendix I, the large majority of those 37 sites are small areas that
would most likely only be considered suitable for residence-scale or small community/cooperative
development, or could perhaps be considered by smaller wind companies that may view these areas
as marginally economically viable (given that utility-scale might be determined differently by smaller
companies). These sites would not meet the minimum size threshold defined in Appendix I for utility-
scale development. Only three sites passed this first level, size-based screening criteria. These sites
were given a more thorough review and evaluated in the second level of this screening that included
looking at land use and wind power efficiency factors. Two of these sites were eliminated as
described in Appendix I. Only one site, Site #35, passed the screening criteria and could therefore be
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compared with the proposed Deerfield Project site in more detail, with particular focus on
environmental factors and significant issues.

As stated in Appendix I, any site deemed worthy of further consideration as an off-site alternative of
NFS lands must compare favorably to the proposed site. Considering an off-site alternative in more
detail would only be reasonable if it appeared that site (1) clearly had the potential to result in
substantially less overall impacts than what would be anticipated at the proposed site, and (2)
potentially could more effectively define and address the significant issues in order to provide the
decision maker a clear choice among options (alternatives). Site #35 was thoroughly evaluated and
compared to the Deerfield site using a number of environmental factors. These sites were then
compared in regards to how they addressed each significant issue. They were also compared in
regards to proximity to infrastructure. Finally, their locations were compared in relation to proximity
to population centers, towns, and local residences as a way to relate environmental concerns with
potential local social concerns.

It was concluded that Site #35 has very similar characteristics to the proposed Deerfield site, and
therefore would be duplicative within the existing range of alternatives already considered for
detailed analysis. As such, Site #35 would not more effectively address the significant issues, nor
would it substantially avoid or reduce potential environmental, economic, or social impacts when
compared to the proposed site. Similar levels of adverse and beneficial impacts would be expected at
both sites. Therefore, it would not be reasonable to consider in detail an alternative at Site #35.

2.4 Brief Description of the Alternatives

Based on the above analysis, the following four final alternatives have been selected for detailed
evaluation in the FEIS. Each one is a viable alternative that can be selected by the Responsible Official for
implementation.

1. The Proposed Action as submitted in the Applicant’s proposal for land use authorization.
2. Alternative 1: No Action

3. Alternative 2: Reduced Turbines in Western Project Site (Reduced West)

4. Alternative 3: Turbines in Eastern Project Site Only (East Side Only)

For ease of reference, the abbreviated alternative names, Reduced West and East Side Only, may be
found in use in this document.

During the analysis, it was determined that in order for the Proposed Action to be consistent with the
GMNF Forest Plan, it would be necessary to modify standard S-2 for soil, water and riparian area
protection and restoration for this Project. See Section 3.8.2.1.4 for further details. It is anticipated that
this Forest Plan amendment would apply to any action alternative.

2.4.1 Proposed Action

A full description of the Proposed Action is found in Section 1.4. In brief, the Proposed Action consists
of the construction and operation of 17 wind turbines in the 2.0 MW class with a combined

Green Mountain National Forest Page 35



Final Environmental Impact Statement Deerfield Wind Project

nameplate capacity of 34 MW of electricity along with the necessary ancillary facilities on two
ridgelines east and west of Route 8, on NFS lands on the Manchester Ranger District of the GMNF in
the Towns of Searsburg and Readsboro, Vermont. Seven turbines would be sited in the Eastern
Project site, east of Route 8, and 10 turbines would be sited in the Western Project site, west of
Route 8.

The access road to the Western Project site would be from the north via private land along Putnam
Road. The access road to the Eastern Project site would be from an extension of the existing
Searsburg Wind Facility access road. The substation would lie along the western access road on NFS
lands, adjacent to the existing 69 kV transmission line. The O&M building and temporary construction
laydown areas would lie on private land at an existing clearing at the terminus of Putnam Road (the
western access road). Each Project site would include one LIDAR site as part of the turbine string to
collect wind data. These LIDAR sites would be used in lieu of meteorological (met) towers. Electrical
collection lines along the eastern array would be underground, rising to overhead lines to join the
existing GMP line that runs from the east ridge to Route 8, and would cross Route 8 overhead and
proceed overhead up to the western ridge. The line would then continue underground along the
western array and access road to the substation. The location and Project components are shown on
Figure 1-3.

Seventeen Gamesa G80 turbines would be used for the Proposed Action. Each blade of the Gamesa
G80 is approximately 128 feet (39 meters) in length, resulting in a total rotor diameter of about 263
feet (80 meters) and maximum blade tip height from the ground surface of up to about 387 feet (118
meters). Each turbine would be capable of generating 2.0 MW of electricity, with a capacity factor of
33.5%. The Project would supply up to 34 MW of new wind energy to Vermont consumers and the
New England electric grid. Co-location of the Proposed Action with the existing 11-turbine Searsburg
facility on private land adjacent to Forest Service lands would allow shared use of some of the
existing infrastructure.

2.4.2 Alternative 1: No Action

NEPA regulations, 40 CFR 1502.14(d), require that the alternatives analysis in an EIS include the No
Action alternative. In this case "No Action" means the proposed activity would not take place.
Therefore, the environmental effects resulting from taking no action are compared to the effects of
permitting the Proposed Action and alternatives to the Proposed Action. Under the No Action
alternative, no turbines, access roads, or other ancillary facilities would be constructed at this time.
The Project site would remain available for any and all uses allowed in the Diverse Forest Use
Management Area. This alternative provides a baseline for comparison with the action alternatives.

2.4.3 Alternative 2: Reduced Turbines in Western Project Site

The Reduced West alternative was the only one of the four alternatives selected for detailed
evaluation in the DEIS that was changed in the SDEIS. This alternative was modified to be consistent
with the 15-turbine layout approved by the PSB, and is being carried forward through the FEIS as
such. The Reduced West alternative was developed in order to potentially mitigate impacts and
address one or more of the significant issues, including issues related to black bears and bear
habitat, avian and bat mortality, and to a lesser extent, issues related to visual concerns.
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When compared to the Proposed Action, the seven turbines proposed for the Eastern Project site
would not be altered. However, the three most southerly turbines along the western turbine array
would be eliminated from the Project for this alternative. An additional turbine would be included
toward the northern end of the western array, and the locations of all eight turbines re-configured
into @ more compact array. The access road to the Western Project site would also be shortened as
compared to the Proposed Action, and re-routed slightly to service the shifted turbine locations.

The turbines selected for removal on the western array were identified in an effort to reduce impacts
to the relatively dense stands of bear-scarred beech (BSB) within the southern reaches of the
Western Project site. Removal of other turbines was considered in lieu of these three, but would not
yield as much reduction in impacts. The spacing of these turbines is such that, by eliminating them
from the proposal, a larger area of beech habitat could be maintained when compared to eliminating
other combinations of turbines. Also, this area is adjacent to other valuable black bear habitat, such
as wetlands and apple trees. Very minor turbine shifts (all less than 100 feet) may continue to be
made during final engineering to further reduce impacts, particularly related to on BSB.

Rather than convert to an overhead collection line at the site of the southern-most turbine, as is the
case for the Proposed Action, for this alternative the collection line would remain underground and
would be located to avoid beech habitat as much as possible. It would transition to an overhead line
at the location of where turbine W10 would be located for the Proposed Action (where beech habitat
is greatly diminished) and stay overhead down the ridge toward and across Route 8. Project
components for the Reduced West alternative are shown on Figure 2-2. All other infrastructure of this
alternative, such as the location of the substation, LIDAR units, O&M building, and temporary
construction laydown areas, would essentially remain the same as for the Proposed Action.

Alternative 2 would use five 2.0 MW Gamesa G80 turbines and ten 2.0 MW Gamesa G87 turbines.
The G87 turbines have a slightly longer blade resulting in a total rotor diameter of about 286 feet (87
meters). These turbines would have a maximum blade tip height about 12 feet (3.6 meters) taller, at
401 feet (122.2 meters), than the 389-foot tall G80 turbines. Such a small difference in rotor
diameter and height is not anticipated to produce any change to the impacts disclosed in Sections
3.10 (Avian), 3.11 (Bats), and 3.5 (Visual Quality). The Forest Service is unaware of any studies that
differentiate mortality according to turbine blade length.

The reduction from 17 to 15 2.0 MW turbines totaling up to 30 MW of power would reduce the
nameplate capacity of the Project by approximately 12% when compared to the Proposed Action.
Because the G87 sweeps a slightly greater area, it efficiently captures more wind energy and thus,
the combination of G80 and G87 turbines would operate at a slightly higher 35.2% capacity factor
when compared to the 33.5% for the Proposed Action. As for the Proposed Action, co-location of the
Proposed Action with the existing Searsburg facility on adjacent private land would allow shared use
of some of the existing infrastructure.

2.4.4 Alternative 3: Turbines in Eastern Project Site Only

The East Side Only alternative addresses all four of the significant issues to some extent and also
potentially mitigates impacts when compared to the Proposed Action. This configuration, shown in
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Figure 2-3, consists of the construction and operation of the seven turbines proposed for the Eastern
Project site, but no turbine construction in the Western Project site. Only the O&M building and the
temporary laydown areas would remain on private land at an existing clearing at the terminus of
Putnam Road (the western access road). The substation would be located on the Eastern Project site
adjacent to the existing Searsburg Wind Facility substation. The LIDAR site for the eastern ridge
would remain as planned, but there would be no second unit in the Western Project site. The access
road to the east side turbines would remain as for the Proposed Action. The only construction for the
western access road would be improvements to the existing Putnam Road down a short distance of
approximately 0.1 mile to the location of the O&M building and the laydown areas. There would be
no access road, turbines, or collection lines along the western ridge.

The collection lines for the eastern turbine array would remain the same as in the Proposed Action
but would terminate at the new substation location. The existing 69 kV line, owned by GMP to service
the Searsburg Wind Facility, parallels Sleepy Hollow Road within an existing 100-foot (60 feet
cleared) right-of-way (ROW). The line is constructed with single wood poles, approximately 50 feet in
height above grade and spaced at a maximum span of approximately 350 feet. To accommodate the
East Side Only alternative, this transmission line would need to be upgraded. The pole spacing would
remain the same but sturdier poles would need to be placed approximately 15 feet from the base of
existing poles and reconductored. The existing line would be removed after the new line was
constructed. The pole appearance would be nearly identical with height remaining the same.

This alternative would essentially eliminate most of the impacts of the Western Project site due to the
elimination of the 10 western turbines. Likewise, due to the smaller footprint of the entire Project
site, impacts from overhead and underground lines and service roads would be reduced. Alternative 3
would use five Gamesa G80 and two G87 turbines, in a configuration identical to the portion of the
Reduced West alternative located in the Eastern Project site. Therefore, any impacts associated with
turbine height or blade length (rotor diameter) would be the same as for the Reduced West
alternative. The reduction from 17 to 7 2.0 MW turbines totaling up to 14 MW of power would reduce
the nameplate capacity of the Project by approximately 59% when compared to the Proposed Action.
Due to the combination of G80 and G87 turbines, these turbines would operate with a 34.2%
capacity factor, higher than for the Proposed Action, but lower than for the Reduced West alternative
(because the larger G87 turbines would comprise a smaller proportion of the total Project capacity).

2.5 Comparative Evaluation of the Alternatives

The Purpose and Need (Section 1.3) and significant issues (Section 1.8.2) were two primary factors used
in developing the range of alternatives selected for detailed evaluation in the EIS. The degree to which
each of the proposed alternatives would meet the Purpose and Need of working toward implementing the
GMNF Forest Plan goals, in particular, goals 11, 5, and 17, provided an important part of the framework
to develop alternatives. The proposed activities also relate to other Forest Plan goals, including goals 2,
3, 4, 6, and 15. The degree to which the proposed activities are guided by all these goals, and how the
proposed activities work toward achieving the desired future condition that these Forest Plan goals
describe, can be determined by comparing the impacts of the alternatives, as disclosed below. Each one
of the four alternatives analyzed in detail is a viable alternative that can be selected by the Responsible
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Official for implementation. Each alternative varies in the way it meets the Purpose and Need, and in its
environmental effects.

NEPA regulations (40 CRF 1502.14) require the comparative evaluation of alternatives in an EIS in order
to sharply define the significant issues and disclose the significant environmental differences among
alternatives based on those issues. This comparative evaluation begins with an overview of the impacts in
terms of the Purpose and Need and four significant issues identified for the Project, presented below in
Table 2.5-1. The following sections compare the environmental consequences of each alternative. To
facilitate this comparative analysis, this section is organized by the level of difference in impact between
various alternatives by:

1) Purpose and Need and significant issues for which the impacts are substantially different when
comparing alternatives, Section 2.5.1 and Table 2.5-1;

2) Significant issues for which the impacts are not substantially different when comparing
alternatives, Section 2.5.2 and Table 2.5-1; and

3) Other substantive issues evaluated in the FEIS, Section 2.5.3 and Table 2.5-2.
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Table 2.5-1: Primary Differences Among Alternatives

(Significant Issue 1)

approx. 87.4 acres
(approx. 0.9% of 9,523-
acre Project area). Access
roads cross 4 streams;
collection lines span 2
streams. Total direct
wetland impacts 4,905
square feet: 2,855 square
feet of permanent impact,
1,332 square feet of
secondary impact, and 718
square feet of temporary
impact. Potential impacts
to protective strip (requires
Forest Plan amendment)
and/or 100-foot buffers of
12 wetlands.

cleared or graded. No
streams crossed by
access roads,
collection lines, or
transmission lines. No
impacts to wetlands,
protective strips, or
wetland buffers.

approx. 85.4 acres (approx.
0.9% of 9,523-acre Project
area, slightly less than the
Proposed Action). Access
roads cross 4 streams;
collection lines span 3
streams. Total direct
wetland impacts 3,652
square feet: 1,929 square
feet of permanent impact,
1,218 square feet of
secondary impact, and 505
square feet of temporary
impact. Potential impacts to
protective strip (requires
Forest Plan amendment)
and/or 100-foot buffers of
13 wetlands.

Related
Forest . . Reduced West East Side Only
Issue Plan Proposed Action No Action Alternative Alternative
Goal
Ability to Produce 11, 5, & | Total nameplate capacity There would be no Total nameplate capacity Total nameplate capacity 14
Renewable Wind Energy 17 34 MW (17 2.0 MW production of 30 MW (five 2.0 MW MW (five 2.0 MW Gamesa
(Project Purpose and Gamesa G80 turbines). renewable wind Gamesa G80 turbines and G80 turbines and two 2.0
Need) 33.5% capacity factor; energy. Project area ten 2.0 MW Gamesa G87 MW Gamesa G87 turbines).
total annual production available for uses turbines). 35.2% capacity 34.2% capacity factor; total
approximately 99,776 according to Diverse factor; total annual annual production
MWh. Enough energy to Forest MA. production approximately approximately 41,943 MWh.
power approximately 92,506 MWh. Enough Enough energy to power
14,024 homes annually’. energy to power 6,016 homes annually?.
approximately 13,267
homes annually’.
Soil and Water Resources 3,4, &6 | Clearing and grading No land would be Clearing and grading Clearing and grading

approx. 49.6 acres (approx.
0.5% of 9,523-acre Project
area). Access roads cross 4
streams; substation
construction impacts 1
stream; transmission line
upgrade spans 17 streams
and 13 wetlands. Total
direct wetland impacts
6,192 square feet: 1,966
square feet of permanent
impact, 1,218 square feet
of secondary impact, and
3,008 square feet of
temporary impact. Potential
impacts to protective strip
(requires Forest Plan
amendment) and/or 100-
foot buffers of 7 wetlands.

7 Based on average annual electricity consumption in Vermont of 6,972 kwWh (EIA, 2010).
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Related
Forest . . Reduced West East Side Onl
Issue Plan Proposed Action No Action Alternative Alternative y
Goal

Avian and Bat Mortality 2 Estimated range of There would be no Estimated range of Estimated range of

(Significant Issue 2) mortality due to collision or | mortality from collision | mortality would be slightly mortality would be
barotraumas would be the | or barotrauma. less than that of the substantially less than the
greatest among action Proposed Action. Proposed Action and
alternatives. Alternative 2.

Black Bear Habitat 2 Clearing and grading 87.4 No BSB trees would be | Clearing and grading 85.4 Clearing and grading 49.6

(Significant Issue 3) acres would remove 460 to | removed. No creation acres would remove 350 to | acres would remove 55 to
470 BSB trees, approx. of open areas to 360 BSB trees, approx. 60 BSB trees, approx. 0.2%
1.7% of all BSB estimated | improve diversity of 1.3% of all BSB estimated of all BSB estimated within
within Project area. bear foraging habitat. within Project area. Project area. Lowest risk of
Highest risk of undue No additional risk of Moderate risk of undue undue adverse impacts,
adverse impacts, both displacement of bears. | adverse impacts, both both direct (removal of
direct (removal of direct (removal of important | important habitat, BSB) and
important habitat, BSB) habitat, BSB) and indirect indirect (disturbance and
and indirect (disturbance (disturbance and displacement).
and displacement). displacement).

Visual Resources 15 Viewshed would include There would be no Viewshed would include Viewshed would include

(Significant Issue 4)

Project and Searsburg
facility. Project located at
considerable distance from
viewpoints along
Appalachian Trail. Limited
viewing opportunities from
parks and recreation areas.
Direct vantage points from
state and local roadways.

change from existing
conditions. Searsburg
facility would remain
as a prominent feature
in Viewshed.

Project and Searsburg
facility. Reduction of three
turbines would only result
in minor reductions of
visual impacts, when
compared to Proposed
Action.

Project and Searsburg
facility. Only modest
reductions in overall visual
impacts, when compared to
the Proposed Action.
Turbines on Eastern Project
site most visible in all
alternatives.
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2.5.1 Purpose and Need and Significant Issues that are Substantially Different Between
Alternatives

The alternatives differ substantially in how they meet the important component of the Purpose and
Need of working toward implementing the Forest Plan goals and objectives of providing opportunities
for renewable energy development on GMNF lands, while looking to meet the direction of the
National Energy Policy. The difference lies in their ability to generate renewable energy and further
Forest Plan goals 11, 5, and 17, which relate to providing opportunities for renewable energy use and
development; maintaining or improving air quality; and supporting regional and local economies
through resource use, production, and protection. The No Action alternative would generate no
renewable energy and would not further any of those goals. The East Side Only alternative would
have the potential to generate less than half as much renewable energy (14 MW) compared to the
other action alternatives, and from the Applicant’s perspective, would not likely be economically
sustainable because of its small size; it would be difficult to produce sufficient revenue to offset
construction, maintenance, and infrastructure costs. The Proposed Action and the Reduced West
alternative would be comparable in potential renewable energy production (34 and 30 MW nameplate
capacity, respectively) and in furthering goals 11, 5, and 17.

Of the four significant issues identified during the scoping process, only for Issue 3 do the
alternatives under consideration differ substantially in their relative level of impact.

Issue 3: People are concerned that the Proposed Action will adversely impact black bears by
removing critical beech habitat, particularly in the western expansion area.

Habitat impacts resulting from the proposed activities relate to Forest Plan Goal 2: “maintain and
restore quality, amount, and distribution of habitats to produce viable and sustainable populations of
native and desirable non-native plants and animals.” As described in detail in Section 3.12 of the
FEIS, the Proposed Action, because it would result in the largest area of physical disturbance and
include the most turbines, has the greatest potential for direct and indirect impact to black bears and
their habitat. This alternative would result in the removal of approximately 460 to 470 bear scarred
beech (BSB), an important source or fat and nutrition for black bears as they prepare for hibernation.
The BSB stand on the western ridge is reported by the Vermont Agency of Natural Resources (ANR)
to be one of the largest documented in the state, and of regional significance to black bear
populations in southern Vermont. Some expert biologists believe that the loss of BSB along the
ridgeline would reduce the availability of an important food resource and could result in reduced
winter survival and cub production among local bears. However, there is not consensus among bear
biologists regarding the magnitude of this impact and the degree to which it may be off-set by the
increased diversity of forage opportunities resulting from the creation of successional habitat on the
Project site, and by the availability of other BSB in the Project area and surrounding vicinity.

The Vermont Public Service Board, in its April 2009 Order and Certificate of Public Good, states that
the removal of BSB in the stand on the western ridge may be mitigated by protecting other similar
habitat. Condition #11 of the CPG requires the Applicant to conserve (through purchase, easement,
or protective covenant) four times the amount of BSB acreage that would be removed (i.e., a four-to-
one ratio). These lands would need to be comparable to the remote, high elevation area of
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concentrated beech stands in the Project site. The amount of lands conserved would vary by
alternative according to the amount of BSB acreage removed. For the Proposed Action, 42 acres of
BSB would be removed and therefore 168 acres would need to be conserved. For the Reduced West
alternative, 36 acres of BSB would be removed and 144 acres conserved, and for the East Side Only
alternative, 10 acres of BSB would be removed and 40 acres would need to be conserved.

Indirect impacts (disturbance and displacement) to bears would also be greater under the Proposed
Action than the other alternatives. The larger number of turbines and area of disturbance, and the
proportionally greater level of human activity associated with construction and maintenance of the
turbines would potentially result in slightly more area and amount of human disturbance than for the
Reduced West alternative and much more potential disturbance than for the East Side Only
alternative. As acknowledged in Section 3.12, bear biologists disagree on the magnitude of this
impact, and the extent to which bears may habituate to human disturbance.

The No Action alternative (Alternative 1) would not cause impacts to black bears and their habitat.
Potential beneficial impacts associated with the creation of openings/early successional habitat and
an associated increase in the diversity of food sources available to bears would also not be
implemented under this alternative. As there are no known Forest Service proposals for other uses of
this area, any impacts to black bears and their habitat from future uses are uncertain at this time.

The Reduced West alternative (Alternative 2) would reduce potential impacts to bears on the western
ridge when compared to the Proposed Action. By eliminating the three southern-most turbines on the
western ridge and adding another near the north end of the array, the total number of BSB to be
removed would be reduced from 460 to 470 for the Proposed Action, to 350 to 360. This represents a
24% decrease in direct impact when compared to the Proposed Action. Removing less BSB would
result in more beech being available as a food source for use by bears. However, because of its
smaller footprint, this alternative would slightly reduce beneficial impacts associated with the creation
of early successional habitat. As noted above, the area and amount of disturbance would also be
somewhat decreased due to the reconfiguration to a more compact 15-turbine array and a reduction
in access road length, resulting in lesser indirect impacts than would be expected from the Proposed
Action. Also, dropping the three southern-most turbines would provide an area of beneficial habitat
relatively free from disturbance, as explained in Section 3.12.2.3.

The East Side Only alternative (Alternative 3) would result in the least impact to black bears and their
habitat by eliminating turbines from the western ridge. This alternative has value in that offers an
alternative for selection that would result in much less overall environmental impacts. As such, it
provides the Responsible Official with a comparison between alternatives with greater impacts,
particularly to bears and bear habitat (the Proposed Action and Alternative 2), and one with little
impact to bears (Alternative 3). Also very important, the Vermont ANR suggested that this alternative
be evaluated. The ANR has stated in both the PSB review and the Forest Service NEPA process that
they would prefer a conservative approach to development. They believe the East Side Only
alternative represents the least risk to bears. They also believe that this alternative, despite the
considerable difference in habitat including the amount of BSB, would offer an opportunity to study
the impacts of wind facility development on bears before potentially moving forward with
development on the Western Project site. Construction of the East Side Only alternative would result
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in the loss of approximately 55 to 60 BSB. This is a reduction of 88% when compared to the
Proposed Action and 85% when compared to the Reduced West alternative. There would also be no
increase in forage diversity through the creation of early successional habitat on the western ridge.
The area and amount of disturbance responsible for potential indirect impacts would be substantially
reduced under this alternative. With only the temporary laydown area and O&M building proposed for
the north end of the west ridge, there would be very little disturbance or displacement of bears using
the Western Project site.

Although the alternatives under consideration differ in their potential level of impact on black bears
and bear habitat, none of the alternatives would result in what would likely be an undue or
unacceptable adverse impact to bears when examined in a context of the larger Project area. This
assessment is based on the following:

1. Pre-construction studies indicate that the Proposed Action would remove approximately 1.7%
of the 28,000 BSB that are estimated to occur in the Project area (direct impact). The
Reduced West alternative would impact slightly less BSB and would maintain an important
area of habitat on the southern end of the western string that would continue to be available
for use by bears. The East Side Only alternative would impact little BSB on the eastern ridge
and essentially impact none of the western ridge, and as such, offers a good comparison of
the level of impacts between alternatives to help define Issue 3. For each alternative, the
very large majority of beech habitat and BSB estimated to lie within the Project area (over
98%) would remain available to bears over the short- and long-term (Section 3.12.2).

2. With strict limitations on access and use of the Project site, and with the design criteria and
mitigations that would be required under any alternative, indirect impacts would likely be
short-term, as most bears would likely adapt to the presence of the facility without major
behavioral changes (see Section 3.12). This takes into consideration the conditions and
mitigations required by the PSB in their Certificate of Public Good, which include, but are not
necessarily limited to, gating of Project access roads, developing measures to prohibit and
deter illegal ATV access and other unauthorized access, limiting human activity on site during
critical periods of bear use, limiting ground lighting through the use of motion sensor lights,
utilizing remote cameras, and finding and preserving any specific bear crossings. The CPG
also calls for the Applicant to conduct a multi-year study of the impact of the Project on
bears and develop a detailed proposal describing how indirect impacts will be minimized
(Sections 3.12.2 and 3.12.4).

The Vermont PSB, in their April 2009 Order accompanying the CPG that approved the 15-turbine
Project on both ridges, essentially reached the same conclusion, that the Project, when appropriately
mitigated, would not result in an undue adverse impact to the environment. The Order recognized
that the “higher-altitude bear habitat is significant; removal of these trees and general impairment of
the habitat would represent an undue adverse effect upon the environment, if hot mitigated through
appropriate conditions” (PSB Order 4/16/2009, p. 5). The mitigation measures set forth in the Order
that reduce the impact to acceptable levels are: (1) Deerfield (the Applicant) would conserve
comparable bear habitat in the southern Vermont region on a four-to-one ratio through conservation
easements, and (2) Deerfield would engage in studies of the effects of the Project on bear
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populations to help address some of the uncertainty as to the degree to which the population would
be disrupted and displaced. The PSB Order supports the science-based analysis and determination in
the DEIS, SDEIS, and FEIS, namely, that although there is some agreement, there is uncertainty (i.e.
no definitive consensus amongst consulted bear biologists) regarding the direct and indirect impact of
the proposal on bears. The PSB Order states that the “Project will have an impact on bear habitat;
however, with sufficient mitigation, the impacts to the bear population will not outweigh the benefits
of clean, renewable energy that this Project will provide” (PSB Order 4/16/2009, p. 78).

Post-construction monitoring and research would be needed to reduce the scientific uncertainty over
the impact of the Project on bears and bear habitat, regardless of the alternative selected. Further
discussions between the Applicant and the Vermont ANR were conducted in an attempt to get
consensus on a suite of studies to help determine the impacts to bears and to reduce scientific
uncertainties regarding these impacts. This led to the development of a Stipulation document agreed
to by those parties that laid the conceptual groundwork for post-construction studies. As such, the
Stipulation calls for the continuation of the hair-snag study and requires a “GPS-based bear study to
evaluate the Project’s indirect impact on bear use of habitat adjacent to the facility”. At the time of
this writing, the stipulated study has begun, with field work completed for the fall of 2011. Work will
resume in the spring of 2012. Specific elements of the monitoring and research effort are described
in Section 3.12.4 of this FEIS. Results of post-construction monitoring could be used to influence
management of the Project over time to minimize adverse impacts on bears. Additional detail on
what such management might entail is also provided in Section 3.12.4.

The analysis in Section 3.12.2 concludes that the action alternatives are unlikely to adversely affect
the continued existence of a viable population of black bears in the Project area and in the
surrounding region. Bears are a hunted species in Vermont and their populations are monitored by
the ANR. The introductory paragraphs of Section 3.12 state that population and hunting data suggest
a stable, if not increasing (between 1997 and 2005), bear population. Biologists agree that
construction of the access roads and potential increased levels of human activity during the more
critical seasons for bears (spring, summer, fall) pose the greatest threat of adverse impact to bears.
However, with strict limitations on access and use of the immediate Project site, and with the design
criteria and mitigations described in Section 3.12.2, those impacts would be short-term as most bears
would likely adapt to the presence of the facility without major behavioral changes. Assuming that
hunting pressure would not increase dramatically, and that road closures and enforcement are
successful in neutralizing motorized access and additional human uses, the operation of the Project is
not expected to displace most bears from the area.

The analysis of effects of the Project on bears and bear habitat disclosed in Section 3.12 takes into
consideration all of the scientific information which has been presented to the Forest Service. The
agency compiled available published literature and consulted with biologists within and outside the
Forest Service. The best available scientific information has been used to assess the potential effects
on black bears, including the substantial record developed during the PSB process. Biologists have
visited the site and conducted field work and studies to evaluate potential effects and verify scientific
information. Some studies are still ongoing. No credible scientific information or evidence available to
the Forest Service has been overlooked or ignored. It has been acknowledged that determining the
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long- and short-term effects of a wind facility on bears is a matter of considerable scientific
complexity, and that there is scientific uncertainty and a variety of diverse opinions as to the
significance of potential impacts. All of the diverse scientific opinions were considered.

2.5.2 Significant Issues that are Not Substantially Different Between Alternatives

The remaining three significant issues identified for the Project are unlikely to be differentially
affected by the alternatives under consideration. A summary of the relative impact of each alternative
on each of these issues is presented below.

Issue 1: People are concerned that the Proposed Action will adversely impact soil and water
resources resulting in unacceptable sedimentation, erosion, and loss of wetlands.

Soil and water impacts resulting from the proposed activities relate to Forest Plan Goals 3, 4, and 6,
which pertain to the maintenance or restoration of the natural ecological processes and functions of
soil, aquatic, fisheries, riparian, stream channel, and wetland resources. As described in detail in
Section 3.2 of the FEIS, the Proposed Action, being the largest of the alternatives, would result in the
largest area of land disturbance for Project construction, and therefore have the greatest potential for
soil erosion, loss of soil productivity, stream sedimentation, and degradation of surface waters.
Clearing and grading for this alternative would impact approximately 87.4 acres, 73.1 acres of
National Forest Service Lands and 14.3 acres of private lands. The Proposed Action would disturb
24.8 acres of steep slopes (over 15% grade). As described in Section 3.8.2, it would also result in
direct impacts to a total of 4,905 square feet of wetlands, with 2,855 square feet of permanent
impact (i.e., grading and filling), 1,332 of secondary impact (i.e., bridge spanning), and 718 square
feet of temporary impact (i.e., clearing, not filled). Of this, 2,502 square feet of total disturbance
would be on GMNF lands and 2,403 square feet on private land. Access roads would cross four
streams and collection lines would span two streams. No other water resources would be directly
affected.

Alternative 1 would have no impact on soil and water resources. It would present no risk of increase
soil erosion, loss of soil productivity, or degradation of surface water resources. In terms of indirect
impacts, the area would remain available for other diverse forest uses and allowable development.

Alternative 2, the Reduced West alternative, would disturb approximately 85.4 acres of land;
approximately 2% less than the Proposed Action. The reduction in acres disturbed would occur on
the western ridge; disturbance on the eastern ridge would be very similar as for the Proposed Action.
This alternative would result in the disturbance of 28.6 acres of steep slopes. Direct impacts to
wetlands would total 3,652 square feet, with 1,929 square feet of permanent impact, 1,218 square
feet of secondary impact, and 505 square feet of temporary impact. Access roads would cross four
streams and collection lines would span three streams. The Reduced West alternative, given its
similar amount of disturbance compared to the Proposed Action, would only slightly reduce the
potential for soil erosion, loss of soil productivity, stream sedimentation, and degradation of surface
waters.

Alternative 3, the East Side Only alternative, would result in an area of disturbance totaling 49.6
acres; 43% less than the Proposed Action, and 42% less than the Reduced West alternative. Most of
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the disturbance associated with this alternative would be confined to the eastern ridge, but it also
includes a temporary laydown area and O&M building along Putnam Road, and a new substation
location adjacent to the GMP substation off of Sleepy Hollow Road. The East Side Only alternative
would result in a similar impact to steep slopes (23.1 acres) when compared to the other action
alternatives. Direct impacts to wetlands would total 6,192 square feet, with 1,966 square feet of
permanent impact, 1,218 square feet of secondary impact, and 3,008 square feet of temporary
impact. Access roads would cross four streams and substation construction would impact one
additional stream. Permanent wetland impacts would be similar to the Reduced West alternative, but
less than the Proposed Action. Temporary wetland impacts would be substantially greater under the
East Side Only alternative than for the Proposed Action or Reduced West alternative. The additional
wetland disturbance would occur as a result of substation construction and reconstruction of the
existing 69 kV transmission line required under this alternative. The transmission line route includes
13 wetland and 17 stream crossings, some of which could experience minor filling and/or temporary
disturbance due to transmission line reconstruction. Thus, although potential for soil erosion and
reduction of soil productivity are minimized under this action alternative due its smaller total area of
soil disturbance, additional direct disturbance/degradation of surface water resources could occur.

Despite the fact that the alternatives vary in their potential impact to soil and water resources, none
would result in substantially different long-term impacts. This is due to the following:

1. Water resources on and adjacent to the Project site are very limited.

2. The Proposed Action, with the largest area of disturbance at about 87 acres, would impact
less than 1% of the 9,523 acre Project area (0.9%); the Reduced West alternative would
impact overall about 2 acres less than the Proposed Action, while the East Side Only would
impact about 37 acres less than the Proposed Action (about 2 of 1% of the Project area).

3. Most of the soil disturbance and associated impacts to soil and water resources are
temporary, i.e., limited to the period of Project construction and site restoration. This is not
anticipated to exceed nine to twelve months.

4. Best management practices, Forest Plan standards and guidelines, and appropriate design
criteria and mitigation measures (see Section 3.2.2) would be used to control erosion and
sedimentation. All of the action alternatives would employ such measures, and each would
be built in accordance with a stormwater management plan that would control short and
long-term impacts associated with stormwater runoff from the site.

Issue 2: People are concerned that the Proposed Action will result in unacceptable mortality to avian
and bat species, including migrating and local populations, due to collision with turbines and turbine
blades.

Although mortality rather than effects to habitat are the concern here, this issue relates to some
extent to Forest Plan Goal 2: “maintain and restore quality, amount, and distribution of habitats to
produce viable and sustainable populations of native and desirable non-native plants and animals”..
As described in Sections 3.10 and 3.11 of the FEIS, potential mortality of avian and bat species due
to collision with turbines or barotrauma is generally a direct function of the number of turbines
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proposed. Studies at operating wind energy facilities indicate no correlation between mortality and
specific turbine design and siting features (e.g., proximity to water, lighting, adjacent habitat, etc.).
The most likely assumption is that bird and bat mortality at the proposed Deerfield site would be on a
scale and species composition similar to that observed at ecologically similar sites on forested
ridgelines in northern New England. Estimates of average mortality would likely be in the range of
0.44 to 6.75 birds and 0.17 to 7.13 bats per turbine per year (see Avian Sections 3.10.1.3 and
3.10.2.1.1, and Bat Sections 3.11.1.2 and 3.11.2.1.1). Consequently, the Proposed Action, which
would involve construction and operation of the most turbines, has the highest risk of avian and bat
mortality. Using the lowest and highest estimates of morality from similar New England facilities
would result in total annual mortality of approximately 8 to 115 birds and 3 to 122 bats for the 17-
turbine Proposed Action.

Alternative 1, the No Action alternative, would result in no additional mortality. Alternative 2, the
Reduced West alternative, proposes 15 turbines, 12% fewer than the Proposed Action. Consequently,
the predicted annual mortality of 7 to 102 birds and 3 to 107 bats for this alternative is approximately
12% less than the Proposed Action. The 7-turbine East Side Only alternative is 59% smaller than the
Proposed Action, and therefore the predicted annual mortality of 3 to 48 birds and 2 to 50 bats
annually is approximately 59% less when compared to the Proposed Action.

Although the predicted avian and bat mortality rates vary by alternative, the relatively small size of all
of the action alternatives would limit the significance of this impact. It is anticipated that due to the
small size of the Project and the relatively low use of the site by migrating species, potential mortality
would only impact a relatively small portion of the overall population of the affected species. As
stated in Section 3.10.3 for avian species, it is understood that calculating avian mortality from all
sources, including human-related source, is extremely difficult to do. The level of risk of cumulative
avian mortality from implementation of the Proposed Action or Alternatives 2 or 3 would be expected
to be low to moderate, with Alternative 3 (East Side Only) estimated to result in substantially lower
cumulative mortality due to the reduction in turbines. It is believed that this predicted mortality would
add very little to the overall cumulative mortality of avian species.

The potential cumulative impacts of the proposed Project on resident bats cannot be evaluated
without consideration of the extremely high mortality from white-nose syndrome (WNS) for several
species in the region. Mortality of resident bat species is typically low at wind facilities, compared to
that of the migratory bat species. If mortality is assumed to be directly proportional to the level of
local populations, risk of mortality likely would be reduced in the wake of WNS, as would the
potential cumulative impacts of the proposed Project on these species. If mortality of resident bat
species from the Project operation is higher than anticipated, impacts of the Project could result in a
substantially greater incremental cumulative impact when added to those from WNS, although this is
not anticipated. It is even more challenging to assess cumulative impacts for migratory bats.
Although these species appear to be unaffected by WNS, they do suffer some mortality at utility-scale
wind facilities across their range. Migratory bats that pass through Vermont also might be exposed to
the sites listed above for the locally-hibernating bats, as well as some combination of the many
utility-scale facilities operating, under construction, or planned from eastern Canada and Maine
through New York and Pennsylvania to West Virginia and Tennessee.
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Section 3.11.3 discusses cumulative mortality for bats and concludes that it is extremely difficult to
estimate the total cumulative impacts to bat mortality from all sources. Increasingly sophisticated
sampling and analysis techniques provide estimates of bat mortality at individual wind facilities, but
few attempt to estimate total bat mortality across large regions or the entire range of individual
species or populations (e.g., Kunz et al., 2007; NRC, 2007). Assessment of cumulative impacts to
populations requires knowledge of population size, total mortality, fecundity, and other demographic
parameters, most of which are not available in sufficient detail for bat species that occur in the
Northeast. Consequently, assessment of cumulative impacts is largely an estimation of relative levels
of risk associated with each alternative when taken cumulatively with all other impacts. The highest
risk would be associated with the Proposed Action, followed closely by the Reduced West Alternative.
A substantially lower level of risk of cumulative impacts would be expected from the East Side Only
alternative.

A number of factors discussed in detail in Sections 3.10 and 3.11 suggest that avian and bat mortality
would be a relatively minor impact under any of the Deerfield Project alternatives:

1. Preconstruction studies indicate a general lack of listed threatened and endangered species
or GMNF Regional Forester Sensitive Species (RFSS) that could be subject to mortality at the
proposed Project site. Results from summer mist-net and acoustic surveys conducted by the
Vermont ANR, the Forest Service, and other collaborators during 2010 and 2011 suggest that
the four bat species listed or proposed for listing as RFSS and/or under the ESA are almost
completely absent from the Vermont landscape after recent population declines caused by
WNS.

2. The numbers of birds flying over the site were similar or less than numbers reported from
other inland locations in New England and fewer than reported in many studies conducted
farther to the south. Thus, it is believed that avian activity levels may be low at the Deerfield
site, therefore lowering risk of mortality.

3. The activity level of bats observed in the Project area during the early stages of the analysis
was similar to or lower than rates observed at other sites across the Northeast during the
same time periods, using the same methodology and type of equipment. Again, this may
imply that the risk of mortality may be similar to or lower than what could be seen at
comparable facilities in the Northeast. Results from summer mist-net and acoustic surveys
conducted by the Vermont ANR, the Forest Service, and other collaborators during 2010 and
2011 suggest that in the wake of WNS, many bat species are now almost completely absent
from the Vermont landscape. Acoustic monitoring during 2011 detected the occurrence of
bats in the Project area from mid-April through mid-October. Although direct comparison is
complicated by a variety of factors, results from 2011 are similar to and consistent with
results from 2005 and 2006.

4. Populations of cave- and mine-hibernating bats in the northeastern U.S. are experiencing
unprecedented mortality due to WNS. Mortality estimates range from 75% to 100% in
affected hibernacula in New York and Vermont. WNS primarily impacts resident, cave- and
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mine-hibernating, non-migratory bat species. The risk of mortality at wind facilities for these
resident bat species is typically lower than the risk to migratory species.

5. The overall objective would be to limit mortality to the lowest possible level, and thus
minimize cumulative impacts. Required post-construction monitoring and adaptive
management of the Project, as explained in Sections 3.10.3 and 3.11.4, and Appendix H,
would be required under any approved action alternative, and the results would be used to
mitigate mortality to the extent possible.

Issue 4: People are concerned that the Proposed Action will adversely affect the visual resources of
the area, especially those important to the character of the ridgelines.

Visual impacts resulting from the proposed activities relate to Forest Plan Goal 15, which is to
“maintain and enhance visual resources such as viewsheds, vistas, overlooks and special features.”
As discussed in detail in Section 3.5 of the FEIS, visual impacts of the Proposed Action and the
alternatives under consideration were evaluated in a comprehensive visual impact assessment (VIA).
The Project VIA identified visually sensitive resources, visual quality, and viewer sensitivity within a
10-mile radius around the turbines. Visual quality and viewer sensitivity within this area are variable
but were generally determined to be moderate. Based on the Recreation Opportunity Spectrum
(ROS) of the MA on which the Project site is located, the “Modification” Visual Quality Objective
(VQO) would apply to the Project in evaluating foreground, mid-ground, and background visual
impacts. As described in Section 3.5, the “Partial Retention” VQO would apply to the Project for
evaluating the viewshed as seen from the Appalachian/Long Trail, consistent with Forest Plan
standards.

The VIA concluded that the Project area is visually appropriate for the facilities because the ridges
are not visually distinct focal points in the surrounding landscape and wind turbines from the existing
Searsburg Wind Facility already occur along the eastern ridge. Although the existing Searsburg Wind
Facility is not within the GMNF, the boundary is not something that can be perceived by the average
viewer. The Proposed Action would be similar in form, color, and scale to the existing Searsburg
facility, so that it would repeat an existing pattern in the landscape. There are no significant or
documented scenic resources in the area that would be affected, and the Project would be located at
a considerable distance from the few open viewpoints that occur along the Appalachian Trail. The VIA
concluded that the Proposed Action and all of the action alternatives would be in compliance with the
VQOs outlined in the Forest Plan.

No turbines, access roads, or other Project components would be constructed under the No Action
alternative. Therefore, Alternative 1 would not have any current adverse effects on visual resources
because the existing conditions in the Project area would remain unchanged until other uses were
approved and implemented.

Under Alternative 2, the three southern-most turbines on the western turbine string would be
eliminated. The ridge proposed for the Western Project site is generally less visible than the ridge
proposed for the Eastern Project site, and the southern-most turbines of the western ridge would
have the least visibility of all of the turbines in the Proposed Action. Therefore, when compared to
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the Proposed Action, this alternative would most likely not result in any meaningful reduction in visual
impacts in the majority of the study area.

When compared to the Proposed Action, development of the East Side Only alternative would result
in only modest reduction in overall visual impacts because, of the two ridges proposed for the Project
site, the eastern ridge is more visible. The only area from which the appearance of the landscape
would not change would be approximately 2.5 miles of Route 9 between Woodford State Park and
Route 8. From other viewpoints in the affected environment, where the eastern and western turbines
are seen in combination, this alternative would result in a slightly reduced overall visual impact.
Construction of this alternative would result in some additional trade-offs in visual impacts compared
to the Proposed Action. Under the East Side Only alternative, the 34.5 kV collector line crossing
Route 8 would be eliminated, thereby slightly reducing visual impacts. However, this alternative
would require placing a new substation adjacent to the existing substation now serving the Searsburg
Wind Facility, which would likely result in increased visual impacts at this location.

In summary, the visual impacts of all of the action alternatives are similar because elimination of
turbines on the Western Project site would not result in a large reduction of visual impacts. The most
populated areas within the viewshed, and those where vegetative openings (such as farm meadows)
permit distant views, are primarily east of the Project site. Areas west and north of the ridges
proposed for the Project site are generally wooded, thus offering little opportunity for views towards
the Project. Moreover, the primary recreation areas from which views of the Project would be
possible are also to the east, most notably Harriman Reservoir.

2.5.3 Other Substantive Issues Evaluated in the FEIS

Other substantive issues were included in the evaluation of impacts for the alternatives in the various
resource sections of Chapter 3.0 of the FEIS including: Land Use, Climate and Air Quality, Noise,
Cultural and Heritage Resources, Ecological Resources, Recreation, Socioeconomics, Transportation
and Roads, Telecommunications, Safety and Security, and Environmental Justice. The impacts of the
three action alternatives do not differ substantially for these other environmental issues. Impacts to
these resources are summarized below in Table 2.5-2, and are not repeated here to avoid redundant
discussion. Please note that potential impacts for each of these resources are fully analyzed within
the various sections of Chapter 3.0 (as referenced in Table 2.5-2).

In some respects, all of the resource impacts, as well as the significant issues discussed above, relate
to land use, because the proposal involves use and management of public lands under an existing
NFS land and resource management plan. The goals of the Forest Plan include sustainability,
stewardship, and conservation of the multiple use resource values of the national forest. All of the
alternatives, to some extent, would work toward these overall sustainability, stewardship, and
conservation goals as embodied in the Forest Plan, although the No Action alternative would not
meet Goal 11. The No Action alternative would conserve existing conditions to the greatest degree,
but would not further the goal of encouraging renewable wind energy compared with the other
alternatives.
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All of the action alternatives involve clearing of some existing habitat and impacts to individual plant
and animals, but also promote sustainability through development of a renewable energy source,
consistent with the diverse forest use management area direction. In addition, future use and
management of the site for other purposes would not be precluded, as the turbines could be required
to be removed and the site restored at the end of the Project’s useful life under any alternative.
Consequently, individual or cumulative impacts associated with all of the action alternatives do not
preclude options for future generations’ use of the Project site.
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Table 2.5-2: Direct and Indirect Impacts to Other Substantive Issues Evaluated in the FEIS

Resource Area Section Proposed Action No Action Reduced Turbines in Turbines in Eastern
No. Western Project Site Project Site Only

Land Use 3.1 Clearing and grading No land would be cleared | Clearing and grading Clearing and grading
approx. 87.4 acres: 73.1 or graded. NFS lands approx. 85.4 acres: 66.5 approx. 49.6 acres: 29.7
acres of NFS lands and would continue to be acres of NFS lands and acres of NFS lands and
14.3 acres of private land; | managed under directives | 18.9 acres of private land; | 19.9 acres of private land;
approx. 0.9% of the for Diverse Forest Use, as | approx. 0.9% of the approx. 0.5% of the
9,523-acre Project area. outlined in Forest Plan. 9,523-acre Project area. 9,523-acre Project area.
Change use of 73.1 (or Change use of 66.5 (or Change use of 29.7 (or
actual permitted) acres of actual permitted) acres of | actual permitted) acres of
Diverse Forest Use MA to a Diverse Forest Use MA to a | Diverse Forest Use MA to a
dedicated use as wind dedicated use as wind dedicated use as wind
facility. facility. facility.

Climate and Air 3.3 Generation of up to 34 There would be no Generation of up to 30 Generation of up to 14

Quality MW of emission free generation of emission MW of emission free MW of emission free
power. Short-term CO, free power, no reduction power. Short-term CO, power. Short-term CO,
emissions reductions of of harmful emissions. No emissions reductions of emissions reductions of
approx. 70,292 tons per potential for increased air | approx. 65,154 tons per approx. 29,505 tons per
year. Long-term reduction | quality benefits. year. Long-term reduction | year. Long-term reduction
(Year 8 and beyond) of (Year 8 and beyond) of (Year 8 and beyond) of
approx. 51,595 tons per approx. 47,820 tons per approx. 21,646 tons per
year. Greatest potential for year. Slightly less potential | year. Least potential for air
air quality benefits. for air quality benefits. quality benefits.

Noise 3.4 Most short-term noise No short-term noise No negligible difference in | Least short-term noise

impacts from construction.
No change in noise levels
at any residence. An
increase of sound levels by
3 and 4 dBA over
background conditions at
Lamb Brook Area and
Aiken Wilderness,
respectively.

impacts from construction.

No change in noise levels
at any residence. No
increase in sound levels in
Lamb Brook Area or the
Aiken Wilderness.

short-term construction
noise impacts compared to
Proposed Action. No
change in noise levels at
any residence. An increase
of sound levels by 4 and 7
dBA over background
conditions at Lamb Brook
Area and Aiken
Wilderness, respectively.

impacts from construction.
No change in noise levels
at any residence. An
increase of sound levels by
3 dBA over background
conditions at Lamb Brook
Area; no increase at Aiken
Wilderness.
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Resource Area Section Proposed Action No Action Reduced Tur-bines_in Turbi_nes ir_] Eastern
No. Western Project Site Project Site Only

Cultural and Heritage 3.6 No impact to any known No impact to any known No impacts to any known No impacts to any known

Resources historic or archaeological historic or archaeological historic or prehistoric historic or prehistoric
sites. Would not change sites. There would be no archaeological sites. Would | archaeological sites. Would
character of landscape as | construction or soil not change the character not change the character
seen from designated disturbing activities in the | of the landscape as seen of the landscape as seen
historic architectural Project area. from designated historic from designated historic
structures. Most risk for architectural structures. architectural structures.
disturbing unidentified Slightly less risk for Least risk for disturbing
archaeological resources. disturbing unidentified unidentified archaeological

archaeological resources. resources.
Ecological Resources 3.9 Vegetation impacts to There would be no Vegetation impacts to Vegetation impacts to

Northern Hardwood
Forest, Montane Yellow
Birch-Red Spruce Forest,
and Open Uplands on
approx. 87.4 acres. No
undue adverse impacts are
anticipated for
Management Indicator
Species, Reptiles and
Amphibians, Fish,
Mammals, Threatened and
Endangered Species,
Animal Regional Forester
Sensitive Species, or Plant
Regional Forester Sensitive
Species. Greatest risk for
spread of NNIS.

clearing of vegetation. No
undue adverse impacts to
Management Indicator
Species, Reptiles and
Amphibians, Fish,
Mammals, Threatened and
Endangered Species,
Animal Regional Forester
Sensitive Species, or Plant
Regional Forester Sensitive
Species. No additional risk
of spread of NNIS.

Northern Hardwood
Forest, Montane Yellow
Birch-Red Spruce Forest,
and Open Uplands on
approx. 85.4 acres. No
undue adverse impacts are
anticipated for
Management Indicator
Species, Reptiles and
Amphibians, Fish,
Mammals, Threatened and
Endangered Species,
Animal Regional Forester
Sensitive Species, or Plant
Regional Forester Sensitive
Species. Risk for spread of
NNIS essentially the same
as Proposed Action.

Northern Hardwood
Forest, and Montane
Yellow Birch-Red Spruce
Forest on approx. 49.6
acres. No undue adverse
impacts are anticipated for
Management Indicator
Species, Reptiles and
Amphibians, Fish,
Mammals, Threatened and
Endangered Species,
Animal Regional Forester
Sensitive Species, or Plant
Regional Forester Sensitive
Species. Least risk for
spread of NNIS.
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Resource Area Section Proposed Action No Action Reduced Tur-bines_in Turbi_nes ir_] Eastern
No. Western Project Site Project Site Only
Recreation 3.13 No direct impacts to No impacts to developed No direct impacts to No direct impacts to
developed recreation sites. | or dispersed recreational developed recreation sites. | developed recreation sites.
No undue visual and noise | sites or opportunities. No undue visual and noise | No undue visual and noise
impacts to dispersed impacts to dispersed impacts to dispersed
recreational users, recreational users, recreational users,
including those using including those using including those using
Aiken Wilderness, Lamb Aiken Wilderness, Lamb Aiken Wilderness, Lamb
Brook Area. Brook Area. Brook Area.
Socioeconomics 3.14 Require approx. 250 jobs No temporary construction | Require approx. 250 jobs Require fewer jobs during
during construction and jobs or full-time during construction and construction period and
approx. 2.5 employees employment opportunities | approx. 2.5 employees fewer employees during
during operation. Purchase | would be created. No during operation. Slightly operation. Much less
of local goods and purchase of local goods less purchase of local purchase of local goods
services. Tax revenue and | and services. No tax goods and services. Tax and services. Tax revenue
direct municipal payments | revenue or direct revenue and direct and direct municipal
combine for minimum of municipal payments to municipal payments payments combine for
$240,000 per year to Towns of Searsburg and combine for minimum of minimum of $154,000 to
Town of Searsburg and Readsboro. $240,000 per year to Town of Readsboro. No
$154,000 to Town of Town of Searsburg and tax revenue or direct
Readsboro. $154,000 to Town of municipal payments to
Readsboro. Town of Searsburg.
Transportation and 3.15 Estimated 136 total trips No impacts to roadways, Estimated 120 total trips Estimated 56 total trips to
Roads to deliver turbine and local residences and to deliver turbine deliver turbine
components. Modification | drivers. components. Modification | components. Modification
to certain portions of to certain portions of to certain portions of
existing highways existing highways existing highways
necessary. Greatest level necessary. Very similar necessary. Reduced level
of disturbance to local level of disturbance to of disturbance to local
residences and drivers. local residences and residences and drivers
drivers as for Proposed when compared to
Action. Proposed Action.
Telecommunications 3.16 No undue adverse impacts | No undue adverse impacts | No undue adverse impacts | No undue adverse impacts
to telecommunications are | to telecommunications are | to telecommunications are | to telecommunications are
anticipated. anticipated. anticipated. anticipated.
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Resource Area

Section
No.

Proposed Action

No Action

Reduced Turbines in
Western Project Site

Turbines in Eastern
Project Site Only

Safety and Security

3.17

Impacts (risk) from ice
shedding, tower collapse
and blade failure, stray
voltage, fire, lightning
strikes, and EMF

anticipated to be minimal.

There would be no
impacts and risks from ice
shedding, tower collapse
and blade failure, stray
voltage, fire, lightning
strikes, or EMF.

Impacts (risk) from ice
shedding, tower collapse
and blade failure, stray
voltage, fire, lightning
strikes, and EMF are

anticipated to be minimal.

Slightly less risk than
Proposed Action.

Impacts (risk) from ice
shedding, tower collapse
and blade failure, stray
voltage, fire, lightning
strikes, and EMF are
anticipated to be minimal.
Considerably less risk than
Proposed Action.

Environmental Justice

3.22

No adverse impacts to
minority or low-income
populations.

No adverse impacts to
minority or low-income
populations.

No adverse impacts to
minority or low-income
populations.

No adverse impacts to
minority or low-income
populations.
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2.6 _ldentification of a Preferred Alternative

Section 1502.14(e) of the Council of Environmental Quality implementing regulations for the NEPA
requires that the Forest Service identify the Preferred Alternative in the Draft EIS if one or more exist.
The identified Preferred Alternative may or may not be the same as the Proposed Action. Identification of
the Preferred Alternative by the Responsible Official in any DEIS should not be construed as pre-
decisional. The intent is to provide the reader with a sense of the direction the Forest Service is leaning
at the time the DEIS is released. However, the comments received during the public comment period for
an EIS are a very important part of the decision making process. Therefore, whether or not a Preferred
Alternative is identified, the final decision on which alternative to implement, either as described in the
EIS or modified due to comments received, will be made and disclosed in the Record of Decision.

No Preferred Alternative was identified in the DEIS. Since the State review was still on-going, the
Responsible Official did not have a preferred course of action at that time. After the State review was
complete, the Responsible Official identified Alternative 2 as the Preferred Alternative. Alternative 2, or
the Reduced West alternative, was originally a 14-turbine configuration in the DEIS. It was very similar to
the 15-turbine configuration approved by the Public Service Board and was been modified in the SDEIS to
match that configuration. The Reduced West alternative remains the Preferred Alternative in this FEIS.
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CHAPTER 3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This chapter discusses environmental and social resources including areas such as infrastructure and
economics that may be affected by the Deerfield Wind Project, and describes the environmental
consequences (direct, indirect, and cumulative impacts) of the Proposed Action and other feasible
alternatives. The discussion of these topics under each resource section is structured into the main
subsections described below.

Affected Environment: In each resource section, this subsection describes the existing conditions
within the Project area specific to that resource, or defines other areas of interest to establish the
base condition. As noted in Chapter 1.0, the Project site corresponds to the footprint of the proposed
facilities, while the Project area encompasses all NFS and private lands in GMNF management
compartments 121, 122, 123, and 124. A generalized description of the affected environment for the
proposed Project is detailed in this introduction to Chapter 3.0. More specialized information on the
affected environment as it pertains to each resource area is located at the beginning of each separate
resource section within this chapter.

The Project area is located on two ridges within the Southern Green Mountain biophysical region of
south-central/western Vermont. The Southern Green Mountains are a combination of high peaks,
high plateaus, an escarpment on its western border, and low foothills to the east (Thompson &
Sorenson, 2005). The mountaintops are slightly higher than 3,000 feet. Deeper valleys near the
Project area are several hundred feet lower in elevation than the mountaintops. The sides of the
mountains are relatively steep in many places.

As illustrated on Figure 3.9-1, the Project area encompasses three forest types and is composed of
76% northern hardwood forest, 22% montane yellow birch-red spruce forest, and 2% upland brush.
The upland brush community at the Project site is confined to an existing transmission line ROW area
in the northern reaches of the Western Project site where vegetation is actively managed to limit
canopy re-growth.

Deciduous trees within the dominant northern hardwood forest community include sugar maple (Acer
saccharum), red maple (Acer rubrum), American beech (Fagus grandifolia), black cherry (Prunus
serotina), yellow birch (Betula alleghaniensis), a few paper birch (Betula papyrifera), striped maple
(Acer pensylvanicum), and mountain ash (Sorbus decora). Small patches of coniferous species are
interspersed throughout the Project area and Project site, and include balsam fir (Abies balsamea),
red spruce (Picea rubens), and isolated eastern hemlock ( 7suga canadensis). Most of the forest has
been subject to some level of timber harvest during the past 40 to 50 years, as evidenced by large
stumps on the forest floor (Kerlinger, 2006a).

National Wetland Inventory (NWI) mapping indicates that there are 58 wetlands within the Project
area, totaling 163.3 acres (United Sates Fish and Wildlife Service [USFWS], 2008). Field inventories in
areas proposed for disturbance identified an additional 40 wetlands, totaling 13.1 acres (Arrowwood
Environmental, 2006a,b, 2007, 2008a, 2011). Based on field review, wetlands in the Project area are
one of the following community types: spruce-fir-tamarack swamp, seepage, red maple-black ash,
shallow emergent marsh, old field, shrub swamp, beaver wetland complex, and conifer swamp.
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Elevation in the Project site ranges from approximately 2,401 feet AMSL near the intersection of
Route 8 and the Putnam Road access to approximately 3,110 feet AMSL along the eastern ridgeline,
south of the existing Searsburg Wind Facility. The existing turbines of the Searsburg Wind Facility are
located north of and at slightly lower elevations (from 2,700 to 2,900 feet above AMSL) than those
proposed in the Eastern Project site, as the eastern ridge climbs in elevation to the south.

Although nearly 12 miles of designated snowmobile trails lie within the Project area, none of these
trails cross the Project site. The snowmobile trails closest to the proposed Project are located
approximately 0.5 mile from the Western Project site and approximately 0.8 mile from the Eastern
Project site. No developed recreational sites occur in the Project area. However, dispersed
recreational activities such as hunting, hiking, cross-country and backcountry glade skiing,
snowshoeing, peakbagging, and primitive camping occur in the Project area, and several unmarked
trails traverse the Project area and vicinity.

Direct and Indirect Impacts Presented by Alternative: In each resource section, this
subsection discusses the issues and concerns identified through the scoping and public comment
process and the Forest Service review process. Issues statements and the indicators used to focus
the discussion of impacts addressing those issues are described. Potential direct and indirect effects
of the proposed activities are then discussed for the Proposed Action and each of the alternatives
described in Chapter 2.0.

5. Direct effects are those effects “...which are caused by the action and occur at the same time and
place.” (40 CFR 1508.8(a)). Examples include soil or vegetation disturbance due to clearing and
grading activities associated with Project construction.

6. Indirect effects are those effects “...which are caused by the action and are later in time or
farther removed in distance, but are still reasonably foreseeable. Indirect effects may include
growth inducing effects and other effects related to induced changes in the pattern of land use,
population density, or growth rate, and related effects on water and air and other natural
systems, including ecosystems.” (40 CFR 1508.8(b)). Examples include off-site sedimentation into
waterbodies or displacement of wildlife due to construction activities.

Cumulative Impacts: This subsection concludes the discussion of impacts. Cumulative impacts are
“impacts on the environment which results from the incremental impact of the action when added to
other past, present, and reasonably foreseeable future actions regardless of what agency (federal or
non-federal) or person undertakes such actions” (40 CFR 1508.7). Examples include collective
impacts from nearby construction projects or timber harvesting activities.

Following the last resource section, formatted into the subsections as described above, this chapter also
includes sections that address Short-term Uses and Long-term Productivity, Unavoidable Adverse Effects,
Irreversible and Irretrievable Commitments of Resources, Overall Cumulative Impacts for the Project, and
Environmental Justice.
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3.1 Land Use

This section summarizes the existing conditions and potential impacts in regard to land use that may
result from the proposed Project. It also discusses town and regional plans and the implications of the
proposed Project on those plans.

3.1.1 Affected Environment

The proposed Project is located in the Towns of Searsburg and Readsboro in Bennington County,
Vermont. Bennington County is bordered by New York State to the west, Massachusetts to the south,
Windham County to the east, Windsor County to the northeast, and Rutland County to the north.
Both towns are located along the eastern edge of Bennington County This area is characterized by a
high plateau with mountain peaks, and is bordered by a dramatic escarpment on the west and rolling
foothills to the east.

3.1.1.1 Historic Land Use

Population densities have historically been low in this region, with Native American and early
European settlers concentrating primarily in Vermont's river valleys (Thompson & Sorenson,
2000). English settlement of this area began in the mid-18th century and flourished after the
Revolution. Land use in the 19th century included subsistence farming, grazing, and orchard
operations, but was shaped largely by extractive industries like logging and mining. By the early
20th century, visitors to Vermont began considering the mountains a source of beauty and
recreation opportunities (USDA Forest Service, 2006a).

Most of the forestland was cleared by the early 1900s, and although the forests of the southern
Green Mountains have largely grown back, there have likely been significant changes in forest
structure and composition. During the latter half of the 20th century, downhill ski areas and
associated residential and commercial development have substantially increased human
influences in the region (Thompson & Sorenson, 2000). Much of the Southern Green Mountain
Biophysical Region is owned and managed by the GMNF. Established in 1932, the GMNF is one of
only two National Forests in New England. Located entirely within the state of Vermont, the
Forest now comprises more than 400,000 acres inside the 821,000-acre Forest Proclamation
Boundary (USDA Forest Service, 2006a).

3.1.1.2 Current Land Use

The Town of Searsburg encompasses approximately 13,700 acres, or 21.4 square miles. With a
population of 96, settlement is rural and dispersed (U.S. Census Bureau, 2000a). The Town of
Readsboro is somewhat larger, with 809 residents (U.S. Census Bureau, 2000b) across 23,000
acres, or 36 square miles.

As shown in Figure 1-2, the Project area encompasses GMNF management compartments 121,
122, 123, and 124, an area totaling 9,523 acres. NFS lands comprise 6,942 acres (73%) of the
Project area. Managed forestland is the dominant land use in the Project area, on both NFS and
private lands. Existing built features include public roads, private residences, the existing
Searsburg Wind Facility, a substation, and a 69 kV transmission line. In both towns, areas of
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development are concentrated in small hamlets and villages along the existing network of state,
county, and local roads.

The Multi-Resolution Land Characteristics Consortium is a nationwide partnership of federal
agencies that formed to purchase Landsat 7 imagery from 2001, and coordinated to produce a
comprehensive land cover database for the nation called the National Land Cover Database
(NLCD 2001). The goal of this partnership was to provide the Nation with complete, current, and
consistent public domain information on its land use and land cover (Homer et. al., 2007). Table

3.1.1-1 summarizes the land cover in the Project area according to the NLCD 2001.

Table 3.1.1-1: Land Cover and Land Use in the Project Area

Land Cover/Land Use® Acres Percent
Deciduous Forest 6,451 67.74
Evergreen Forest 862 9.05
Mixed Forest 1,464 15.37
Shrub/Scrub 100 1.05
Grassland/Herbaceous 44 0.46
Emergent Wetlands 15 0.16
Woody Wetlands 234 2.46
Open Water 12 0.13
Pasture/Hay 41 0.43
Cultivated Crops 2 0.02
Developed, Open Space 223 2.34
Developed, Low Intensity 68 0.71
Developed, Medium Intensity 7 0.07
Total 9,523 100

TNLCD, 2001 (Homer et. al., 2007).

3.1.1.3 Reqgional & Local Land Use Plans

In Vermont, land use planning occurs at multiple layers of government. Towns, regional
commissions, and the state are responsible for creating land use plans that are compatible. Town
government is responsible for zoning, but the State also has a Land Use and Development Law
(Act 250) that regulates development on projects of a certain size. All regional planning
commissions in the area have regional plans, and most of the towns in the area have adopted
town plans. Goals and objectives in regional and town plans are a good indication of community
values and attitudes (USDA Forest Service, 2006a).

The Towns of both Searsburg and Readsboro fall within the greater Windham region, and are
included in the Windham Regional Plan that was adopted October 24, 2006. The Windham
Regional Commission (WRC) was formed in 1965, and was subsequently constituted by the State
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Legislature. It now operates under the Vermont Municipal and Regional Planning and
Development Act (24 VSA Chapter 117) to assist the 27 member towns in providing guidance for
change in the Windham Region. The Windham Regional Plan is intended to create a framework
for decisions related to growth and development throughout the region, recognizing existing
settlement patterns; availability of existing and planned public infrastructure; and land use
policies established in existing town plans. The Windham Regional Plan designates six types of
land use: downtowns and villages, high intensity mixed use, resort centers, rural residential
lands, productive rural lands, and resource lands (WRC, 2006).

The Project is located in an area designated as resource lands on the Windham Regional Plan’s
Proposed Land Use map. The resource lands category is dominated by lands requiring special
consideration due to the uniqueness, irreplaceable or fragile nature, or important ecological
function of the lands. Resource lands include fish and wildlife habitats; areas hosting federally
identified endangered or threatened species; areas hosting significant natural plants, animals and
communities as designated by the Vermont Nongame and Natural Heritage Program (NNHP);
unique and fragile natural areas; riparian buffers, wetlands, shores, floodplains, and aquifer
recharge areas; steep slopes; lands over 2,500 feet in elevation; ridgelines; undeveloped
forestlands having limited access to improved public roads; and regionally significant scenic
corridors and areas. According to the Windham Regional Plan, “it is important to limit and
manage human interventions in resource areas. The most appropriate land uses for resource
lands are conservation and management of natural resources and low impact, very low-density
rural uses.” The Plan also specifies that any development or land use in these areas should be
designed to have a minimal impact on natural resources (WRC, 2006).

The importance of planning for energy was identified as the number one regional priority when
developing the Windham Regional Plan (WRC, 2006). The Plan discusses energy use, energy
sources, energy demand, electricity demand, current issues, and energy policies. In the
Introduction to Chapter 4, the Plan identifies five areas needing significant progress:

1. Greater diversification of energy sources, in order to reduce dependence on foreign
sources and to increase stability in the event of supply interruptions or cost fluctuations;

2. Reduced environmental impacts, especially regarding air quality and subsequent water
quality;

3. Increased conservation and efficiency in all energy uses in order to reduce costs and
environmental impacts, and to reduce the region’s vulnerability to energy disruptions;

4. Ongoing public education regarding the region’s energy future and what individuals and
Towns can do to influence it; and

5. Enhanced local self-sufficiency in all public policy areas so that the region’s quality of life
will be resilient to potential supply disruptions or significant cost increases (WRC, 2006).

In addition, the Windham Regional Plan identifies 15 energy policies. According to the Plan, the
policies found in each chapter “form the core of the Plan and state the WRC’s position and
intent.” Many of the energy policies are unrelated to wind energy or the proposed Project (e.g.,
policies pertaining to net metering, public transportation, and landfills). However, energy policies
4, 5, and 6 apply to energy generation, transmission, and distribution projects.
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Zoning within the Project area varies according to municipality. The Town of Searsburg has no
town plan or zoning ordinance. The Town of Readsboro has a Zoning Bylaw that was adopted on
March 28, 2006 and a Town Plan that was approved on September 1, 2010. The Plan for the
Town of Readsboro is intended to provide planning policies to assure that decisions made at the
local, regional, and state levels are in harmony with the objectives and policies of the Town. The
future land use section of the Plan represents a vision for the use and development of the lands
in the Town of Readsboro, and a means to realize this vision (Town of Readsboro, 2010). The
Readsboro Zoning Bylaw designates six zoning districts: village, hamlet, rural residential, rural
residential alpenwald, watershed, and conservation. The Town of Readsboro includes all GMNF
lands in their conservation district, which is defined as undeveloped forestland with little access
to improved public roads, utilities, and services. Other lands included in this category include
upland wildlife habitats, multiple resource areas, ponds, watercourses, and elevations above
2,500 feet. Private development in conservation districts is restricted through a requirement for a
Conditional Use Permit for most types of land uses, including wind turbines (Town of Readsboro,
2006). However, according to Vermont state law, the Section 248 process for energy generation
facilities preempts all local zoning. Therefore, developers who use the Section 248 process
through the Vermont Public Service Board are not required to obtain a separate Conditional Use
Permit.

3.1.1.4 Forest Service Land Use Directives

The 2006 Forest Plan guides all natural resource management activities for the GMNF. It
describes Forest-wide goals and objectives, MA desired resource conditions, S&Gs for
implementation of projects, levels of resource production and management, and the availability
of suitable land for resource management. The purpose of the Forest Plan is to provide
management direction to ensure that ecosystems are capable of providing a sustainable flow of
beneficial goods and services to the public. S&Gs are designed to achieve the desired conditions,
goals, and objectives, while minimizing or negating the effects of a management action or land
use. Please see the Forest Plan for more specific information on Plan goals, objectives,
management direction, and S&Gs.

Goal 11 of the 22 goals listed in the Forest Plan is to " provide opportunities for renewable energy
use and development.” There are two associated objectives, to “increase opportunities for
renewable energy use and development,” and to “reduce the amount of energy needed to
operate Forest facilities by employing state-of-the-art conservation practices and alternate heat
and electricity sources when constructing new facilities or when modifying existing facilities as
necessitated for other reasons.”

The Project site is located in the Diverse Forest Use MA, which emphasizes a variety of forest
uses. Vegetation management emphasis is placed on production of high quality sawtimber and
other timber products on a sustained yield basis. Management actions emphasize a mix of
habitats for wildlife species, including deer wintering habitat. Public use is managed to provide a
full range of recreation opportunities, from motorized and non-motorized trails to dispersed
campsites and developed campgrounds. The mix of vegetation conditions and recreation
opportunities across the landscape provides a mosaic of landscape conditions that strives to be
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visually attractive to people visiting the Forest. There are several additional MA specific guidelines
pertaining to mineral exploration/extraction and prescribed burns, both of which are permitted in
the Diverse Forest Use MA (USDA Forest Service, 2006a).

The 2006 Forest Plan specifically provides for the consideration of wind energy development in
the Diverse Forest Use MA through the non-recreation Special Use permit process (USDA Forest
Service, 2006a). Existing non-recreation Special Use permits on the GMNF include communication
facilities; state, town, and private roads; a liquid waste disposal facility; water systems and
reservoirs; telephone lines; electric lines; and agricultural uses, such as maple tapping and
cultivated fields (USDA Forest Service, 2006c).

The land use authorization specific to this non-recreation Special Use would be in the form of a
Special Use permit issued in accordance with FSH 2709.11, Chapter 10, Exhibit 3. The permit
would be issued for a term of 30 years. All relevant Forest Service mitigation measures and any
terms and conditions required by the State issued Certificate of Public Good would be included in
the permit.

3.1.1.5 Future Land Use

Other than the proposed Project, future land use patterns in the area are anticipated to remain
largely unchanged for the foreseeable future. Current regional land use patterns in the Towns of
Searsburg and Readsboro are expected to remain, with a future emphasis on those uses defined
in the regional and local plans, as described above. Timber harvesting activities would continue
on private lands adjacent to the Project site (Fice, 2008).

On NFS lands, the Project area would continue to be managed as a Diverse Forest Use MA, until
such a time that management of this area was changed by Forest Plan amendment or revision. A
brief description of the desired future condition for Diverse Forest Use MAs is presented here.
See the Forest Plan for more information. This desired condition would be a landscape
characterized by a mix of deciduous and coniferous forest stands of various types. The stands
would vary in size, shape, height, and tree species. Forest communities that would naturally be
present, such as northern hardwoods, aspen, and oak, would be retained and enhanced where
feasible. Silvicultural practices, including both even-aged and uneven-aged systems, would be
used to meet timber, wildlife, ecological, visual, and recreation objectives (USDA Forest Service,
2006a).

Suitable habitat would be provided for a variety of wildlife and plant species, including a mix of
young and mature forests. Permanent and temporary upland openings would occur in shapes
and sizes consistent with visual objectives in the area. Views, ecological processes, and
management practices would be interpreted at some vista sites. Recreation opportunities would
be diverse in this MA, with pockets of semi-primitive motorized ROS class to the more common
roaded natural ROS class. Recreation management would be towards the desired ROS class of
Roaded Natural. Trail opportunities would be diverse, ranging from hiking and bicycling to
snowmobiling. Impacts from recreation use would be evident, and wind energy development
could occur through issuance of a land use authorization (USDA Forest Service, 2006a).
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3.1.2 Direct and Indirect Impacts Presented by Alternative

No significant issues related to land use were identified during scoping. Indicators used to focus the
discussion of impacts to land use include consistency with local, regional, and state plans and review
processes, as well as disruptions and alterations to land use resulting from the proposed activities.

3.1.2.1 Proposed Action

Development of wind energy facilities would be compatible with the Forest Plan management
direction for the Diverse Forest Use MA. By providing an alternate electricity source derived from
renewable energy, the proposed Project would help the GMNF achieve goal 11 as stated in the
Forest Plan. Furthermore, the proposed Project is not in conflict with any of the other Forest-wide
goals or objectives. Since Deerfield Wind, LLC (the Applicant) received a Certificate of Public
Good from the Vermont PSB, the proposed Project would not require a Conditional Use Permit
from the Town of Readsboro. As explained below, the Deerfield Wind Project appears consistent
with the energy policy described in the Windham Regional Plan. The Project also appears
consistent with the energy policies outlined in the Readsboro Municipal Plan. Both of these
documents specify that development on high elevation ridges should be designed to have a
minimal impact on natural resources. These impacts, including the careful site design and
proposed design criteria that would minimize such impacts, are described in the various resource
sections of this FEIS.

Implementation of the Proposed Action appears to be consistent with the five energy goals stated
in the Windham Regional Plan. Energy currently used in the region is primarily from petroleum
products, hydropower, and nuclear power. Construction of additional wind energy facilities would
diversify the available supply of energy. Compared to many other energy sources, wind energy is
clean and safe. Wind facilities generally have a beneficial effect on air quality, by producing
emission free energy, and thereby offsetting the need to produce equivalent energy from other
sources. The Project includes an educational component in the form of a planned public
information area. Locally produced wind energy could also increase local self-sufficiency.

Although Section 1.5 of the Windham Regional Plan identifies energy as the number one regional
priority and the Proposed Action appears to be consistent with the stated energy goals, Section
4.2 of the Plan contains cautionary language about wind energy: “Wind power is clean and
renewable, but turbine placement can be difficult and controversial because of natural resource
impacts, aesthetics, and the need for turbine placement elevations between 2,500-3,300 feet
which in Vermont often means in sensitive areas with thin soils and steep slopes.” This FEIS
evaluates the site-specific environmental and social resources that may be affected by the
Deerfield Wind Project, and describes the environmental consequences of each alternative in
various resource effects sections.

The Proposed Action also appears to be consistent with the stated energy policies of the
Windham Regional Plan. As specified by energy policy #4, thorough studies and analyses of all
anticipated socioeconomic and environmental impacts have been conducted. These studies are
summarized in the various resource sections of this FEIS, and are included in the Project Record.
Should a land use authorization be approved and a Special Use permit be issued for construction

Green Mountain National Forest Page 65



Final Environmental Impact Statement Deerfield Wind Project

of a wind facility, the Forest Service would require the Applicant to adhere to a high
environmental standard, avoiding adverse environmental impacts to the extent possible and
mitigating unavoidable impacts. Energy policy #5 pertains to “new or improved energy
transmission or distribution facilities,” while energy policy #6 addresses the “extension of energy
transmission or distribution facilities.” The Proposed Action would construct a new substation, to
be located adjacent to the existing 69 kV transmission corridor, which would be utilized rather
than create new corridors. Aside from the substation, which minimizes impact through co-location
with existing facilities, no new transmission or distribution facilities would be created, and no
existing transmission or distribution facilities would be extended.

Despite apparent consistency with the Plan’s stated energy goals and policies, the Proposed
Action may not be entirely compatible with the intent of the Windham Regional Plan. Although
none of the energy policies specifically pertaining to generation facilities mention avoiding
resource lands, the Plan states, “It is important to limit and manage human interventions in
resource areas.” However, the Plan also states, “"Any development or land use in these areas
should be designed to have a minimal impact on the natural resource.” The Proposed Action
appears to comply with this guidance. Careful facility design, application of Forest Plan S&Gs, and
implementation of design criteria and mitigation measures (see Appendix A) required by the
Forest Service along with the conditions in the Vermont Public Service Board's CPG (see Appendix
G) would all serve to minimize impacts to natural resources.

Chapter 8 of the 2010 Readsboro Town Plan addresses energy resources, including wind energy.
From page 50, “Ridgelines in and near Readsboro are capable of economic commercial-scale
wind energy production. The potential economic and environmental benefits of wind as a clean
and local energy supply must be balanced by analysis and mitigation of possible locally adverse
impacts of large-scale installations in undeveloped areas of the Town.” The use of on-site or
locally obtainable renewable energy resources is encouraged, as long as its implementation is
consistent with resource conservation policies outlined in the Plan. In the Town Plan, the Town of
Readsboro (2010) specifies the most important local issues to consider in the planning and
design of wind energy facilities in the community:

= Economic Benefit to the Town — The concern is for the potential impact on local tax
revenues, along with local employment and business opportunities. For a more detailed
analysis of socioeconomics, refer to Section 3.14 of this FEIS.

= Aesthetic — The concern is for the potential impact on scenic views and rural landscape
character. For a more detailed analysis of visual quality, refer to Section 3.5 of this FEIS.

= Environmental — The concern is over impacts of ridgeline development, and possible
detriment to important wildlife habitat and migration routes. This issue has been examined
through numerous independent studies and environmental assessments, and through
consultations with state and federal agencies. The FEIS addresses ecological, avian, bat, and
bear resources in Sections 3.9, 3.10, 3.11, and 3.12 respectively.
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= QOperational and safety — This category summarizes a range of safety concerns, including
blade breakage, ice throw, automatic braking devices, trajectory of falling objects, and noise.
Turbine noise and associated impacts are addressed in Section 3.4 of this FEIS, while
potential public safety issues are addressed in Section 3.17.

As explained in Chapter 1.0, the Deerfield Wind Project has also undergone review at the state
level by the PSB. In its deliberations on whether or not to issue a Certificate of Public Good that
would allow a project to proceed, the PSB considers land use (as well as a number of other
environmental and social issues) and overall benefits to the ratepayer. The PSB found that
construction of the Deerfield Wind Project would “promote the general good of the State of
Vermont,” and issued a CPG on April 16, 2009. An amended final CPG was issued on July 17,
2009.

During Project construction, there would likely be some impacts to land use, mostly temporary
and short-term. Disruptions to nearby forest management and timber harvest activities, and
some recreational activities, can be expected. Movement of equipment and materials could
temporarily block forest access roads and provide disruption to local travel on Routes 8 and 9.
Construction would result in the clearing and grading of approximately 73.1 acres of NFS lands
and 14.3 acres of private land, a total of 87.4 acres, thereby altering the use of approximately
0.9% of the 9,523-acre Project area. Should the land use authorization be approved, the
issuance of a Special Use permit, would permanently alter the land use of those acres as long as
the facility remains in operation and the permit remains in effect. This would include the NFS
lands used to site the substation on the northern edge of the Western Project site. Some
adjacent private land use along Putnam Road in this area would also be altered by the
construction and operation of the O&M building and modifications to Putnam Road. This also
would be evident for as long as the facility remains in operation.

During Project operation, land use impacts on surrounding forestland would be minimal. The
proposed facility would not interfere with forest management operations or recreational
opportunities on nearby lands. However, there could be a perceived change in land use in some
areas. The remote or rural character of the area could be impacted in those locations where a
number of the proposed turbines would be seen, or where the turbines could be viewed from
foreground distances (i.e., under 0.5 mile). The character of the area affected is included in the
discussion of visual quality in Section 3.5 of this FEIS.

All impacts associated with these disruptions and alterations are fully disclosed in the various
resource sections of Chapter 3.0.

3.1.2.2 Alternative 1: No Action

Implementation of Alternative 1 would have no impact on land use within the Project area, or
within the greater region. There would be no land cleared and no facilities constructed. Current
land use patterns and Forest Service management practices in the area would likely remain
unchanged for the foreseeable future.
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3.1.2.3 Alternative 2: Reduced Turbines in the Western Project Site

Impacts to land use under Alternative 2 would be very similar to those described for the
Proposed Action, except two fewer turbines would be visible from some locations (see Section
3.5). Construction under the Reduced West alternative would result in the clearing and grading of
approximately 66.5 acres of NFS lands and 18.9 acres of private land, a total of 85.4 acres,
thereby altering the use of approximately 0.9% of the 9,523-acre Project area, about the same
as for the Proposed Action, thus permanently altering the land use of those acres as long as the
facility remains in operation. The amount of acreage permitted for this Alternative would be the
same or very close to that which would be issued for the Proposed Action. Alterations to private
land use along Putnam Road would be the same as for the Proposed Action.

3.1.2.4 Alternative 3: Turbines in the Eastern Project Site Only

Impacts to land use under Alternative 3 would be similar to, but less than, those described for
the Proposed Action. Although fewer turbines would be visible from some locations, the proposed
substation for this alternative would be located adjacent to the existing GMP substation at the
base of the eastern ridge, and therefore, more visible to travelers on Route 8 (see Section 3.5).
Construction under the East Side Only alternative would result in the clearing and grading of
approximately 29.7 acres of NFS lands and 19.9 acres of private land, a total of 49.6 acres,
thereby altering the use of approximately 0.5% of the 9,523-acre Project area. This impact would
be considerably less than that for the Proposed Action or Reduced West alternative. The types of
disruptions described for the Proposed Action would also occur under the East Side Only
alternative, but to a lesser degree, as construction would require less time. Land use on the
Western Project site would only be slightly altered as no road or turbine construction would take
place along the ridgeline, nor would the substation be located in this area. However, the
temporary laydown area and O&M building would still be located on private land along Putnam
Road, so those minor land use alterations would still exist. The acreage permitted under
Alternative 3 would be expected to be substantially less (estimate approximately 30 acres) than
the permitted acres for the Proposed Action and Alternative 2, since the Western Project site
would not be used.

3.1.3 Cumulative Impacts

The analysis area for cumulative impacts to land use consists of the Project area, including both NFS
and private lands, considering a timeframe of approximately 5 to 10 years for past and future
actions. References to the life of the Project imply a span of 30 years, the expected term of any
Special Use permit issued, or until the permit is no longer in effect. Past, present, and reasonably
foreseeable future actions in the analysis area are discussed below.

Some of the past actions that have occurred over the last 5 to 10 years include timber harvesting on
nearby private lands, small maintenance projects on local roads, and the existing Searsburg facility,
which began operation in 1997 (slightly beyond the 5 to 10 year period). Construction of the existing
Searsburg facility altered the use of approximately 35 acres of private land. Timber harvesting
activities and road maintenance are in line with expected land use actions and therefore do not
contribute any incremental impacts to existing land use.
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Foreseeable future actions for the next 5 to 10 years could include Forest Service timber harvesting
on nearby lands, although none is planned at this time. A landscape-scale planning effort for NFS
lands south and west of the Project area is expected to begin in 2011. This planning effort might
include additional GMNF lands south of Route 9 and east of the Project area as well. It would be at
least one to two years beyond 2011 before any definite proposals would be analyzed. No specific
proposals are known at this time. Timber harvesting on private lands in the Project area is expected
to continue, but there is no record keeping nor advanced planning for future harvests on most of the
private land in the Project vicinity (Fice, 2008). Similarly, no known road improvement projects
(beyond those needed for the Deerfield Wind Project), or major land developments are currently
proposed on Project area lands, although these could also occur within the life of the Project. Any
private land development would need to be consistent with local Plans and regulations. These
activities would be consistent with management direction for the area and therefore, these impacts
would not be considered changes in land use. Development of the Deerfield Wind Project would
permanently alter between approximately 30 and 80 acres of NFS lands, at least through the life of
the facility. When combined with the alterations produced by the Searsburg Wind Facility, this would
produce a minimal cumulative impact on land use in the Project area.

3.2 Geology and Soils

This section describes the existing geologic conditions in the Project area and the potential impacts at the
Project site from the proposed Deerfield Wind Project. The information, including physiography, bedrock
and surficial geology and soils, was compiled from available maps, reports and observations from the
site-specific wetlands analysis and reconnaissance-level observations of the Project area. As further
detailed below, the physiography, geology and soils are generally consistent throughout the Project area.

3.2.1 Affected Environment

The affected environment used to focus discussion of geology and soils impacts is the Project area.
The area most affected would be the actual footprint of the Project at the Western Project site and
the Eastern Project site.

3.2.1.1 Physiography and Bedrock Geology

The Project area lies within the Green Mountain physiographic region of Vermont, a primarily
north-south trending mountain range that extends from northern Massachusetts into southern
Quebec. The range is approximately 35 miles wide at the southern Vermont border, thinning to
approximately 20 miles wide at the northern Vermont border with Canada. Its dominant structure
is the massive Green Mountain north-south-trending anticline (upfold), which contains a core of
hard gray Precambrian metamorphic gneiss overlain or flanked by Cambrian schists (Ratcliffe,
1994; Van Diver, 1987). The folding was caused long ago by tectonic compression and
deformation, as an early proto-Atlantic Ocean closed during the Paleozoic Acadian orogeny. The
Precambrian and Cambrian strata were pushed westerly, creating massive folds such as the
Green Mountain anticline. Strata were also thrust westerly along a series of low angle thrust
faults (Van Diver, 1987).
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A series of mainly northeasterly trending thrust faults is mapped close to and parallel to Route 8,
which bisects the Project area (Ratcliffe, 1994). Rocks to the east of the fault system (essentially
at Route 8) are mapped as Cambrian-age schists, while west of the fault are the older
Precambrian gneisses that form the core of the Green Mountain anticline. The Cambrian schists
originally overlaid the Precambrian gneisses, but were eroded off the crest of the anticline and
are now found only along its eastern and western flanks in southern Vermont (Doll, 1970).

Faulted rocks are more subject to erosion than intact rocks. The thrust fault system may have
caused preferential erosion, creating the valley between the topographic highs to the west and
east. Route 8 was constructed within the valley along the fault system. No other bedrock faults
are mapped as having surface or near surface expression within the Project area, with the
exception of a northeast-trending thrust fault that just clips the southeast corner of the eastern
Project area south and east of Route 8 (Ratcliffe, 1994).

Despite the presence of these ancient fault traces, there are no active faults confirmed in
Vermont (Ebel et al., 1995).

The proposed turbines would occupy ridgelines on either side of the valley along Route 8. The
topographic elevations at the bases of the proposed turbines on the west side of Route 8 range
from 2,750 to 2,900 feet above AMSL. Access to the Western Project site would be over the
existing Putnam Road off Route 8, onto an existing unpaved Forest Service road. These access
roads climb the northern nose of this ridgeline from an approximate base elevation of 2,500 feet,
rising to 2,900 feet above AMSL.

On the east side of Route 8, the base elevations of the proposed turbines are higher, ranging
from 2,900 to 3,100 feet above AMSL along the ridge. The existing access road to the Searsburg
Wind Facility turbines would be utilized to construct the additional turbines in the Eastern Project
site. The elevations along this access road range from 2,450 to 2,900 feet above AMSL.

Bedrock is mapped as exposed in a small area near the intersection of Putnam Road (the
proposed northern access road) and Route 8 (Shilts, 1966). In other locations in the Project area,
bedrock is covered by a thin mantle of glacial till, as discussed below. Based upon general soil
characteristics and mapping by the National Resource Conservation Service (NRCS), depth to
bedrock is estimated at less than 40 inches through much of the Eastern and Western Project site
(NRCS, 2005).

On the ridgelines, bedrock can be expected from 2 to 40 inches below the ground surface, with
slightly more soil cover typically found along the ridge flanks and within the valley near Route 8.
In the valley, bedrock is anticipated at more than 60 inches below the ground surface. Numerical
soil units mapped by NRCS in the Project area are shown on Figure 3.2-1. Table 3.2.1.1-1
includes the estimated depth to bedrock of each of the specific soil units shown on Figure 3.2-1,
as well as other characteristics identified by NRCS that are pertinent to construction.
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Table 3.2.1.1-1: Characteristics of Soils in Project Area
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003715D | Houghtonville-Rawsonville association, hilly, rocky 10 | 63 | moderate | none | highly erodible | N | Glacial Till | greater than 20 | 8 to 35 [ greater than 6.0

003903C | Mundal-Wilmington association, rolling, very stony 10 | 63 | moderate | none | highly erodible® | Y Dense Till | greaterthan 60 | 3to25 | 0to 2.5
003702E | Rawsonville-Hogback association, very hilly, very rocky | 11 | 31 | moderate | none | highly erodible | N | Glacial Till | 10 to 40 25 to 60 | greater than 6.0
003703C | Mundal-Houghtonville association, rolling, very stony 10 | 74 | moderate | none | highly erodible | N | DT/GT* greater than 60 | 8 to 15 | greater than 1.0
00310E | Glebe-Stratton-Londonderry complex, very rocky 11 |0 high none | highly erodible | N | Glacial Till | 2 to 40 25 to 60 | greater than 6.0
003913E | Glebe-Stratton association, very hilly, very rocky 11 |0 high none | highly erodible | N | Glacial Till | 10 to 40 25 to 60 | greater than 6.0
00310D | Glebe-Stratton-Londonderry complex, very rocky 11 |0 high none | highly erodible | N | Glacial Till | 2 to 40 15 to 25 | greater than 6.0
003112D | Rawsonville-Hogback complex, very rocky 10 | 51 | moderate | none | highly erodible [ N | Glacial Till | 10 to 40 15 to 25 | greater than 6.0
Notes:

= From the report "Farmland Classification Systems for Vermont Soils", April, 2003. Groups 9 to 12 are considered to be unsuitable for

crop production.

= The relative forest value of the map unit on a scale of 1 to 100, with 100 denoting the highest forest value.

= Soil map unit 003903C is defined as being potentially highly erodible.

= DT/GT is Dense Till/Glacial Till.
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3.2.1.2 Surficial Geology

With the exception of limited areas of exposed bedrock (see above), a thin veneer of glacial till is
mapped over the entire Project area (Shilts, 1966). Based upon NRCS soil maps, the till is up to 3
feet thick in the uplands, with thicker sequences in the valley along Route 8 (NRCS, 2005).

No metallic resources, such as iron, gold, uranium or lead, have been mapped in or near the
Project area as of 1986 (McBean, 1986a). No non-metallic resources, such as sand and gravel,
have been mapped in or near the Project area (Vermont Geological Survey, 1993; McBean,
1986b). The soils in the Project area are considered poor potential sources of sand and gravel
(NRCS, 2005). A wetland area (Wetland S) with disturbed sandy soils just west of Route 8 and
north of a possible southern access road (previously under consideration but since eliminated)
may have been the result of sand or gravel removal (see Section 3.8.1.1), but its small size is
indicative of non-commercial activity.

3.2.1.3 Soils

Soil types mapped by the NRCS within and adjacent to the Project area and their characteristics
were obtained from a CD of Vermont soils issued by the Vermont Center for Geographic
Information (VCGI) and the NRCS (NRCS, 2005, 2006). Soils within the Project area were
downloaded onto a Geographic Information Systems (GIS) map overlaying proposed Project
components.

A total of eight soil unit associations and complexes are mapped within the Project area; these
are shown by numerical soil units on Figure 3.2-1. Characteristics of these soils relating to
potential construction limitations were obtained from the NRCS database (NRCS, 2005) and are
presented in Table 3.2.1.1-1. Glacial till and dense glacial till derived from granite and schist are
the parent materials of all soils in the Project area, which are noted as very rocky. The soils are
typically well drained on glaciated uplands, and none are identified as subject to flooding.

Soil types mapped in the Project area are indicative of those that form over steep slopes, ranging
from 8 to a maximum of 60% from the horizontal plane. Soils that typically form on slopes
greater than 40% are mapped along the subject ridgelines on both sides of Route 8. As expected
due to the slopes, virtually all soils are considered highly erodible in the Project area, as shown
on Figure 3.2-2. More detailed soil descriptions are available from the Vermont Center for
Geographic Information and NRCS (NRCS, 2005, 2006).

Areas with slopes greater than 15%, and therefore susceptible to erosion, are color-coded on
Figure 3.2-3. These areas are largely limited to the proposed transmission line linking the
turbines in the Western Project site with the Searsburg Wind Facility transmission line, and the
existing access road to the Searsburg Wind Facility turbines, which would be extended to access
the Eastern Project site.

Steeply sloped areas within the Project site have the potential for land or rock slides, debris flows
or mud slides, especially when vegetative cover is removed during construction and during heavy
rainstorms (see Section 3.2.2).
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Only one soil mapped by NRCS in the Project area (Mundal-Wilmington association, rolling, very
stony) has a hydric (wetland) soil component. The Wilmington soil component is a hydric soil
formed from poorly drained glacial till. The Wilmington hydric soil component of the association
comprises approximately 15% of the association map unit. Moderately well-drained Mundal soils
comprise approximately 70% of the map unit, while other non-hydric soils comprise the
remaining 15% of the association (NRCS, 2008).

Three turbines would be constructed just within or immediately adjacent to these associated soils
in the northwestern portion of the Western Project site. Site-specific soil types were identified in
wetlands delineated within the Project area, as discussed in Section 3.8. Wetland soil types
ranged from deep (greater than 4 feet) organic peats in spruce-fir-tamarack swamps to shallow
peat soils in seepage wetlands. Peat-rich soils over silt-loam and over rock, and gleyed (indicative
of excessive moisture) sandy soils were also encountered in individual wetlands.

No prime farmland soils and no soils of statewide importance have been designated by NRCS in
the Project area. The agricultural values assigned for the mapped soils indicate all are unsuitable
for crops production (NRCS, 2005). This is consistent with the lack of agricultural fields in the
Project area. The relative forest values of the soil units assigned by NRCS range from 0 to 74 on
a scale of 0 to 100, with 100 denoting the highest forest value (see Table 3.2.1.1-1).

Potential frost action was noted as moderate to high in all soils, the latter in the Glebe-Stratton
soil association and complexes along the southernmost ridge of the turbines proposed east of
Route 8.

3.2.2 Direct and Indirect Impacts Presented by Alternative

One significant issue was identified during Project scoping relating to soil resources. People were
concerned that the Proposed Action would adversely impact soil and water resources, resulting in
unacceptable sedimentation, erosion, and loss of wetlands. The soil resources component of this
issue will be discussed in this section. Potential impacts to water resources and water quality and to
wetlands and floodplains are assessed in Sections 3.7 and 3.8, respectively.

Indicators were selected to help define and compare how proposed activities for each alternative
would impact soils and geology. The first indicator is the percentage of affected area where slopes
exceed 15%. Soils disturbed during construction on steep slopes are at increased risk of eroding
during rain events through fluvial transport of sediment downgradient into low areas, streams, and
wetlands. The second indicator is the acres of permanently reduced soil productivity resulting from
the proposed activities. Soil productivity would be reduced in areas where topsoils are permanently
removed, where soils are compacted and permanently devegetated (such as roads) and occupied by
structures. Soil productivity, or its capacity to sustain native vegetation, is used here as a measure of
the quality of the soil resource.

Table 3.2.2-1 presents a summary of the anticipated impacts to soils and geology from the Proposed
Action and each alternative, organized by the indicators: steep slopes and loss of soil productivity.
Note that the land area affected by construction exceeds the anticipated operational impacts for the
Proposed Action and each action alternative. This is because construction impacts include all areas of
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operational impacts, in addition to those areas to be temporarily cleared of vegetation during
construction, such as laydown areas, turbine workspaces, and the edges of access roads. Since
vegetation in these areas would be allowed to revegetate following construction, impacts to such
areas are considered temporary, and are not included as operational impacts. Operational impacts
consist of those areas converted to built facilities (e.g., access roads, substation, turbine bases, and
the O&M facility), and those areas subject to grading that would not be restored during Project
operation (e.g., the fill is required to support access roads or other built facilities).

The Proposed Action and alternatives under consideration would not result in any impacts to prime
farmland or agricultural soils, as none have been identified in the vicinity of the Project area. No
protected unique geological features, economic minerals and sediments, or active agricultural
farmlands have been identified in the Project area, and therefore none would be affected by the
proposed Project.

Table 3.2.2-1: Comparison of Soils Issues and Indicators by Alternative

Issue Indicator Prop(_)sed Alternatiye 1: Alternative 2: Alternative 3:
Action No Action Reduced West East Only

Total
Construction 87.4 acres None 85.4 acres 49.6 acres

Erosion and

Sedimentation into | Affected Area

Wetland with Slopes 24.8 acres None 28.6 acres 23.1 acres
greater than (28%) (33%) (47%)
15%

éf;‘;;;i%/ [O)}Z Zigg/’;?é 61.5 acres None 56.5 acres 36.1 acres

3.2.2.1 Proposed Action

The Proposed Action would require clearing and grading of approximately 87.4 acres during
construction. Approximately 30% of the area disturbed during construction (25.9 acres) would be
stabilized, revegetated, and restored following construction.

The presence or absence of certain geologic conditions could pose construction limitations. These
include steep and/or unstable slopes, terrain with the potential for rock or mudslides, and shallow
bedrock that may require blasting. Direct and indirect impacts addressed in this section are those
typical of disturbance to soil and rock during a construction project.

3.2.2.1.1 Erosion

Construction of the Project would require site preparation, including both clearing and grading.
Existing vegetation would be cleared and removed from work areas, increasing the risk of
erosion. Work areas are associated with installation of new access roads, temporary widening of
existing access roads, site preparation and construction of turbine pads, assembly and installation
of the turbines themselves, construction of the O&M building and the substation, the electrical
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collection system, and the temporary laydown areas. Once vegetation is removed in the work
areas, soils would be excavated to achieve necessary grades. During construction, the gravel
surface of the access roads would be 22 feet wide over most sections, reduced from the 35-foot
nominal width described in the DEIS. Where necessary, the gravel surface would be wider (up to
36 feet) to allow large construction equipment to navigate sharp turns. Grading would typically
extend approximately 5 to 10 feet to either side of the gravel road surface, and clearing
approximately 20 to 30 feet to either side. The total construction disturbance area, presented
above in Table 3.2.2-1, includes all grading and clearing. Where possible, the gravel surface of
the access roads would be reduced to approximately 16 feet wide after completion of
construction, with the margins revegetated to reduce erosion. However, in order to maintain a
stable road surface, the cut and/or fill required to support the road would not be re-graded
during Project operation.

As shown on Figure 3.2-2, all soils in the Project area are considered by NRCS to be highly
erodible. Because disturbed soils on slopes are particularly prone to erosion, slopes greater than
15% within work areas were identified as indicators of erosion risk. As shown on Figure 3.2-3,
the proposed turbine locations along the crests of the east and west ridgelines are generally on
slopes of less than 15%. Slopes greater than 15% are found on either side of Route 8 where the
existing Searsburg Wind Facility access road and substation are located. About 24.8 acres of
slopes greater than 15% would be disturbed to construct the Proposed Action (28% of the 87.4-
acre construction area, as reported on Table 3.2.2-1).

Erosion would also be possible due to alteration of surface drainage patterns. The grading that
occurs during and after construction, if done without regard for surface drainage runoff patterns,
can cause ponding and erosion, and impact vegetative cover. Grading would be designed to
manage runoff and achieve long-term stabilization of both restored temporary work areas and
areas with permanent Project components.

Construction plans and permits would include a stormwater management plan detailing
structures such as ditches, water bars, culverts, temporary sediment basins, and other such
features that would effectively minimize erosion. Final grading would be designed and
implemented to minimize drainage problems that may result in erosion of soils and sedimentation
into water bodies. Drainage structures would be kept in working order, in compliance with Forest
Plan standard S-6 for soil, water, and riparian area protection and restoration. Section 3.7 Water
Quality and Water Resources discusses the amount of impervious surfaces that would result from
the construction of roads and turbine pads, and how these would affect soils and water
resources. The Proposed Action would not result in wide-scale conversion of land to impervious
surfaces. With proper application of design criteria, mitigation measures, and Forest Plan S&Gs,
adverse impacts to soils from stormwater runoff are anticipated to be negligible.

A number of design criteria and mitigation measures would be implemented to minimize erosion
risks. For example, to meet requirements of the CPG issued by the Vermont PSB, VHB Pioneer
(2008) prepared a preliminary Project-specific Erosion Prevention and Sediment Control Plan
(EPSCP). The exact details of the EPSCP, and its “operational phase stormwater permit” would be
expected to continue evolving through preparation of this FEIS, but will be finalized “prior to
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creation any impervious surfaces at the site” (Condition #18 of the CPG). The Final EPSCP would
be compliant with the Forest Plan’s applicable S&Gs, particularly those for soil, water, and
riparian area protection and restoration, including standards S-2, S-3, and S-4, and guidelines G-
3, G-5, G-6, G-7, and G-10. The EPSCP would also be compliant with Vermont Acceptable
Management Practices (AMPs), the Stormwater Management Rule, and the Vermont Standards
and Specifications for Erosion Prevention and Sediment Control. All soil protection and restoration
measures would be shown on proposed Project plans and documentation, copies of which would
be provided to the general contractor and all subcontractors.

Prior to the start of work, all wetlands, surface water bodies and identified sensitive resources
within and adjacent to construction activities would be shown on plans. Erosion control measures
would be placed in the field in accordance with the plans. Such measures would include staked
hay bales, siltation fencing, temporary siltation basins, temporary slope breakers, temporary
earthen berms, sand bags and other appropriate materials. Blocking of existing surface water
drainage and subsurface drainage features would be avoided during road construction or
stockpiling of soils. Any damage to drainage features would be repaired or replaced. Restoration
and revegetation would be performed as soon as possible to avoid exposed areas that would be
sources of erosion or sedimentation. Disturbed areas would be reseeded with appropriate
temporary or permanent seed mix of native species following backfilling and final grading.
Follow-up inspections of all disturbed areas would be done after the first and second growing
seasons to determine the success of revegetation, and to correct problems as needed.

During preparation of the conceptual EPSCP prepared for the PSB review, extensive field review
was conducted at the Project site to assess proposed construction sites and delineate sub-
watersheds. Preliminary stormwater treatment designs and practices were subsequently
developed for both construction and operation of the proposed Project, consistent with the Forest
Plan and the Vermont Stormwater Management Manual. The EPSCP narrative details the
expected sequence of construction activities, and includes examples of the types of measures
that would be implemented during each activity to reduce stormwater impacts. According to the
EPSCP, construction would proceed in a phased approach that would ultimately limit the extent of
exposed soil at any one time, and would require temporary or permanent stabilization of exposed
areas as soon as practicable. Specific EPSCP measures that could be implemented during
construction include, but are not limited to, up-slope diversion of run-off; limits of disturbance
barrier fence and flagging; silt fencing, both with and without reinforcement; grass- and stone-
lined swales; stone check dams; temporary and permanent stream crossings; rock sandwiches;
temporary and permanent stabilization with seed, mulching/matting, and/or wood chips;
temporary sediment basins; level spreaders; and the use of vegetative buffers (VHB Pioneer,
2008).

The conceptual EPSCP also addresses operational stormwater management facilities through
associated maps, tables, and site plans. The following five criteria were applied to the
development of operational stormwater treatment plans: water quality, channel protection,
recharge, overbank flood, and extreme storm. The goal(s) of each of these criteria are described
below.
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=  Water Quality Goals: to provide for reliable pollutant removal for runoff from impervious
surfaces, to capture 90% of the annual storm events, and to remove 80% of average
annual total suspended solids load.

= Channel Protection Goal: to control the quantity of stormwater in order to protect the
channel stability of receiving waters.

= Recharge Goal: to maintain existing ground water levels and the average annual
recharge rate by allowing infiltration of a specific quantity of stormwater on a developed
site.

= Overbank Flood (Q10) and Extreme Storm (Q100) Goals: to reduce downstream flooding
potential during major storm events by controlling post-development peak discharge
rates so that the pre-development peak discharge rate is not exceeded.

Wet ponds, in conjunction with other treatment measures, are proposed to meet the water
quality, channel protection, overbank flood, and extreme storm criteria, while grass channels are
proposed to meet the recharge standard in areas of existing low slope. Opportunities for
supplement swales to provide additional recharge and infiltration are also under consideration for
areas where site conditions would facilitate such practices. Maps associated with the conceptual
EPSCP depict the locations of sub-watersheds, along with potential locations for retention basins,
receiving waters, and discharge points. Final treatment measures and their locations will be
identified in the final EPSCP and associated maps, which would be included in the Deerfield Wind
Project Record, and incorporated as necessary into any Special Use permit or construction
permits issued by the Forest Service. See also Sections 3.7 and 3.8 for further discussion of the
EPSCP.

3.2.2.1.2 Sedimentation of Streams and Wetlands

Erosion from disturbed soils can indirectly cause sedimentation of downgradient streams and
wetlands adjacent to work areas. Sections 3.7 Water Quality and Water Resources and 3.8
Wetlands and Floodplains fully disclose potential impacts to these resources. Implementation of
erosion control and sediment management measures, as described above, would result in little or
no risk of sedimentation of disturbed soils into streams and wetlands.

3.2.2.1.3 Soil Displacement

Areas of cut and fill are likely within the Project area, and would be identified by design engineers
during final design. In cut areas where grades need to be lowered, soils would be excavated and
removed to achieve finished grade. These areas could include access roads, which need to
achieve certain grades, and building the turbine foundations, which may need leveling of the
ground surface during site preparation. Soils would be directly displaced by these activities, and
would be used as fill to build up grades in other locations, if appropriate. Soils would also be
displaced if blasting occurs.

On steep slopes, mud slides that would result in soil displacement can be initiated by blasting
vibrations, as well as failure due to loading, especially when soils are wet and contain clay.
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Sloped areas would be monitored and activities that could cause slides on unconsolidated slopes,
such as stockpiles and use of heavy equipment, would be avoided in vulnerable areas.

3.2.2.1.4 Soil Productivity

Loss of soil productivity is a direct impact to soil primarily due to vegetation removal, excavation,
and overall disturbance to the soil structure. Soil productivity can also be reduced due to
compaction. The Forest Service defines soil productivity as the inherent capacity of a soil to
support the growth of specified plants, plant communities, or a sequence of communities. It may
be expressed in terms of volume or weight per unit per area per year, or another measure of
biomass accumulation (USDA Forest Service, 2006a).

Because soil productivity is expected to recover in areas where vegetation would be cleared to
construct the Proposed Action and then allowed to revegetate during operation, reduction in soil
productivity would occur primarily on the footprints of the substation, O&M building, foundation
pads at each wind turbine, and roads needed for Project operation. Where possible, the gravel
surface of the access roads would be reduced to approximately 16 feet wide after construction.
However, in order to maintain a stable road surface, the cut and/or fill required to support the
road would not be re-graded during Project operation. Therefore, all areas subject to grading
during Project construction could experience a loss of soil productivity, and the impacts described
herein and presented above in Table 3.2.2-1 include all areas that would be graded.

The Proposed Action would utilize 1.03 miles of roads now servicing the Searsburg Wind Facility,
and would require the construction of 5.07 miles of new access roads. The estimated total
acreage of which soil productivity would be directly impacted is 61.5 acres.

3.2.2.1.5 Accidental Release of Oil or Hazardous Materials

Use of heavy equipment can lead to inadvertent spills or releases of oil and hazardous materials.
Release of oil or hazardous materials into soils and/or bedrock, if not discovered and remediated,
can result in contamination of these resources, and, if the release is substantial, to downgradient
water resources. However, the risk of adverse impacts from the release of oil or hazardous
materials would be minimized or eliminated through proper application of design criteria and
mitigation (see Appendix A) and relevant Forest Plan S&Gs for soil, water, and riparian area
protection and restoration, including S-2 and S-4. To comply with S-2, soil-disturbing activities
would be separated as much as possible (subject to any necessary project-specific amendments
to S-2; see Section 3.8.2.1.4) from water sources by a protective strip of predominantly
undisturbed soil with plant and/or organic matter cover. The purpose of the protective strip
would be to protect the soil’s infiltration capacity, and to filter out sediment and pollutants. S-4
would limit the locations in which vehicles and other construction equipment could be serviced
and refueled. Such activities would be located outside the protective strip, in a location approved
by a Forest Officer. Any fuel leaks from such equipment would be repaired immediately, and a
supply of acceptable absorbent materials would be kept on the Project site for use in the event of
a hazardous fluid spill.
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Design criteria include development of a Spill Prevention, Control, and Countermeasures Plan
(SPCCP) to describe the procedures that would be used to prevent oil pollution during Project
construction and operation, and the response measures that would be implemented should a spill
occur. CH2M HILL (2008b) prepared a draft SPCCP for the proposed Project in accordance with
40 CFR 112 and associated United Stated Environmental Protection Agency (USEPA) regulations.
This report is included in the Project Record. The hierarchical objectives of the SPCC Plan are as
follows: (1) to prevent spills from occurring, (2) to prepare for potential spills, and (3) to respond
quickly and appropriately if a spill does occur. The SPCCP provides an inventory of all oil-filled
equipment and oil storage containers to be located at the Project site, including storage
containers at the O&M facility, lubricating and hydraulic oils in the turbine towers/nacelles, and
mineral oil at the substation. Storage specifications and inspection standards described in the
SPCCP would reduce the likelihood of spills. Any releases of oil or hazardous materials would be
addressed immediately upon detection, using the procedures and equipment described in the
SPCCP, and reported in accordance with all applicable laws and regulations. See also Sections 3.7
and 3.8 for further discussion of the SPCCP.

3.2.2.1.6 Blasting

Blasting of bedrock may be required at the turbine locations to install the foundation to design
depth. Blasting can cause indirect impacts due to vibrations transmitted through rock. Vibrations
in the immediate vicinity of the blast can alter local fracture patterns and resulting groundwater
flow in bedrock aquifers. Drinking water for users along Route 8 near the Project area is supplied
by private groundwater wells. The nearest drinking water well to a turbine location is located
approximately 0.5 mile from the perimeter of the Project, at the closest house, a distance that is
not expected to result in any impacts to the well (see also Section 3.7). Nonetheless,
identification and protection of area groundwater wells, particularly those tapping bedrock
aquifers, would be addressed and safeguarded by compliance with measures contained in a
Blasting Plan, to be prepared following receipt of permits.

The Applicant would be required to develop a Blasting Plan prior to performing any blasting for
the Project. The Blasting Plan would include pre- and post-blast surveys of wells and structures in
the surrounding area. Pursuant to the Certificate of Public Good (CPG) issued by the PSB, the
Applicant would be required to arrange for a public information session with surrounding
landowners to address concerns related to blasting. The Blasting Plan would be prepared by a
licensed professional engineer, and all blasting activities would be carried out by licensed and
certified blasting technicians. The blasting contractor would have all necessary certifications, e.g.,
from the Vermont Department of Public Safety. The Plan would detail pre- and post-blasting
inspections, safety measures, notification procedures, hours of operation, fly rock control, and
other steps to be taken to ensure blasting is conducted properly. Furthermore, the Blasting Plan
would require all blasting activities be conducted in accordance with applicable laws and
regulations, including the CPG for the Project; the Blasting Guidance Manual issued by the U.S.
Department of Interior Office of Surface Mining, Reclamation, and Enforcement; and the U.S.
Department of Interior Rules 816.61-68 and 817.61-68.
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In the event that any nearby landowner reports adverse impacts from blasting on their wells or
other structures, the Applicant would be required to perform a post-blasting evaluation to
determine if blasting-related damages have occurred. If the post-blast inspections show damage
in comparison with the pre-blast surveys, the Applicant would be required to remediate any such
damages.

3.2.2.1.7 Summary Of Proposed Action

Approximately 87.4 acres of surface soils would be disturbed during construction of the Proposed
Action. This includes all areas that would be cleared and/or graded to construct the Project, both
during construction and operation (for life of Project). Approximately 28% (24.8 acres) of this
area would be on slopes greater than 15%. Approximately 30% (25.9 acres) of the ground
surface area disturbed during construction would be stabilized, revegetated, and restored
following construction. Areas to be restored would include temporary laydown areas and access
road margins, which would be reduced from widths needed for construction equipment to
approximately 16 feet for facility operation, as described in Section 3.2.2.1.1. Approximately 61.5
acres of land surface would be permanently occupied by the Proposed Action, at least through
the life of the Project. These 61.5 acres would therefore be considered the land area where soil
productivity would be permanently reduced.

The Proposed Action would result in direct impact to soils, including disturbance, compaction,
loss of productivity, displacement, and the potential for erosion and sedimentation into down-
gradient wetlands and water bodies. The application of Forest Plan S&Gs and the design criteria
and mitigation described in Appendix A would minimize these impacts to the extent possible.
However, it must be acknowledged that any recovery of lost soil productivity after the life of the
Project would be a long-term process. Construction would be compliant with all state and federal
permits, site-specific plans detailing construction methodologies, and sediment and erosion
control plans. The Applicant and the Forest Service would employ one or more individuals to
provide oversight during construction to ensure compliance with all plans and permit conditions
and that design criteria, mitigation measures, and Forest Plan S&Gs are properly implemented.
Upon completion of construction, a Forest Service Special Use permit administrator would
oversee the terms and conditions of the Special Use permit during Project operation, including
any required Project operation monitoring. All these compliance features would equally apply to
activities that effect water resources and wetlands, as described in Sections 3.7 and 3.8,
respectively.

3.2.2.2 Alternative 1: No Action

No turbines, access roads, or other Project components would be constructed under the No
Action alternative, and therefore no direct, indirect, or cumulative impacts to soils or geology
would be anticipated other than those associated with continuing and on-going Forest Service
and private land management activities and natural processes within the Project area. Soils and
geology would continue to be managed under the directives outlined in the Forest Plan for the
assigned Diverse Forest Use MA.
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3.2.2.3 Alternative 2: Reduced Turbines in Western Project Site

Approximately 85.4 acres of surface soils would be disturbed during construction of the 15
turbines and associated facilities that comprise this alternative, as shown in Table 3.2.2-1.
Approximately 33% of this area (28.6 acres) would be on slopes greater than 15%, which is
similar to, but somewhat greater than, the percentage of sloped areas in the Proposed Action
(28%). Given this, the erosion potential indicated by the amount of activities on slopes greater
than 15% would be similar to that of the Proposed Action.

Approximately 34% (29.0 acres) of temporarily disturbed surface area (for example, road edges
and laydown areas) would be stabilized, revegetated, and restored following construction. The
Reduced West alternative would utilize 1.03 miles of roads now servicing the Searsburg Wind
Facility, and would require the construction of 4.45 miles of new access roads. The estimated
total acreage in which soil productivity would be directly impacted is 56.5 acres.

The same design criteria and mitigation would be applied for this alternative as for the Proposed
Action. Given the slightly reduced area of construction for the Reduced West alternative, this
alternative would result in minimal impacts in regard to soil resources, slightly less than those for
the Proposed Action.

3.2.2.4 Alternative 3: Turbines in Eastern Project Site Only

Approximately 49.6 acres of surface soils would be disturbed during construction of the seven
turbines and associated facilities, including the east side substation, the O&M building and
temporary laydown areas, that comprise this alternative, as shown on Table 3.2.2-1.
Approximately 47% of this area (23.1 acres) would be on slopes greater than 15%, which is
higher than the percentage of sloped areas in the Proposed Action (28%) or Reduced West
alternative (33%). Given this, the erosion potential indicated by the amount of activities on
slopes greater than 15% would be slightly less in terms of acreage, but a higher proportion than
that of the other action alternatives.

Approximately 27% (13.5 acres) of temporarily disturbed surface area (for example, road edges
and laydown areas) would be stabilized, revegetated, and restored following construction. The
East Side Only alternative would utilize 1.03 miles of roads now servicing the Searsburg Wind
Facility, and would require the construction of 1.92 miles of new access roads. The estimated
total acreage in which soil productivity would be directly impacted is 36.1 acres. This would be
approximately 59% of the area anticipated for the Proposed Action. Soil and rock disturbance
would not occur on the western ridge under this alternative with the exception of disturbance for
construction the O&M building and the temporary laydown area.

The same design criteria and mitigation would be applied for this alternative as for the Proposed
Action. Given the substantially reduced area of construction for the East Side Only alternative,
this alternative would result in minimal impacts in regard to soil resources, much less than those
for the Proposed Action or Alternative 2.
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3.2.3 Cumulative Impacts

The area for the cumulative impacts analysis of soils and geology is the Project area, with particular
attention given to the actual construction work areas and blasting areas.

The only past activities that have occurred within the cumulative effects analysis area in the last 5 to
10 years was the operation and maintenance of the Searsburg Wind Facility which began operations
in 1997 (slightly beyond the 5 to 10 year period), routine road maintenance, and small timber sales
on private lands. There is no evidence of long-term adverse impacts from these activities. Although
the Searsburg Wind Facility resulted in some loss of soil productivity where access roads, turbines
and other components are in place over the life of that project, soil and geologic conditions
temporarily disturbed during construction have revegetated and stabilized. The geology and
physiology of the area, including drainage features and streams, have recovered and are functioning

properly.

Reasonably foreseeable future actions that could affect soils and geology in the Project area include
Forest Service timber harvesting, road improvement projects, and large scale developments on
adjacent private lands, such as residential subdivisions and commercial or industrial projects.
Although no timber sales or other large scale ground disturbance activities are currently planned by
the Forest Service within the cumulative impact analysis area for the foreseeable future, if they do
occur these activities would be conducted in compliance with Forest Plan S&Gs to minimize impacts.
A landscape-scale planning effort for NFS lands south and west of the Project area is expected to
begin in 2011. This planning effort might include additional GMNF lands south of Route 9 and east of
the Project area, as well. It would be at least one to two years beyond 2011 before any definite
proposals would be analyzed. No specific proposals are known at this time.

No known road improvement projects or major land developments are proposed or anticipated in the
next 5 to 10 years. Large projects on private lands would likely be subject to review by town and
possibly state and/or federal agencies. Any approvals by regulatory bodies would be conditioned to
require compliance with best management practices, to minimize environmental impacts such as
erosion of soils and sedimentation into wetlands and water bodies. Very little private land lies within
the Project area.

Blasting of rock could occur as part of site preparation for these types of projects. Blasting would be
expected to be conducted using best management practices by qualified blasting contractors, would
occur only in the localized construction area and for limited time periods as need given the specifics
of the Project.

Although the Proposed Action and Alternatives 2 and 3 would most likely result in some potential for
soil erosion, sedimentation, displacement, and loss of soil productivity, these impacts are anticipated
to be minor and would likely add little to the overall potential cumulative impacts. Combined with
little or no past and foreseeable future impacts, there would be little or no cumulative impacts to
geology and soil resources.
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3.3 Climate And Air Quality

This chapter describes the existing climate and air quality in the Project area and the potential impacts to
climate and air quality that may result from the proposed Project.

3.3.1 Affected Environment

The affected environment for climate and air quality discussions will focus primarily on the Project
area and surrounding vicinity, using precipitation and temperature to characterize climate. The air
quality discussion will also include conditions in areas beyond the Project vicinity, and will include air
quality monitoring data from various nearby and statewide stations, and a regional perspective as
applicable.

3.3.1.1 Precipitation and Temperature

The NRCS of the USDA maintains and monitors National Water and Climate Centers (NWCCs) in
numerous locations throughout the United States, including two in Bennington County, Vermont.
Both Bennington County substations have complete data for precipitation only, not temperature;
therefore available data from adjacent counties in Vermont, Massachusetts, and New York were
examined for their relevance to the Project area.

Data collected at the NWCC substation in Heath, MA, the nearest substation most relevant to the
Deerfield Project area, shows that the 30-year average precipitation for the period of 1971 to
2000 at Heath is 51.36 inches per year. June, with an average precipitation of 4.90 inches, is
historically the wettest month of the year, and February, with 3.33 inches, is historically the
driest. The 30-year average snowfall recorded at Heath is 80.7 inches per year. December and
January are historically the snowiest months of the year, with annual averages of 16.5 and 21.1
inches, respectively. The average annual precipitation has decreased approximately 2 inches over
this time period.

A minority of the 17 NWCC substations in the seven-county area examined collect temperature
data. Due to their elevations and locations, no single temperature substation is representative of
the Project area. This being the case, data from the two nearest substations is presented in the
table below as providing the best available information for the region. Based on the data in the
table below for the period of 1971 to 2000, the average annual daily maximum temperature is
54.3° to 55.4° Fahrenheit (F), and the average annual daily minimum temperature is 31.7° to
36.0° F. Historically, January is the coldest month, with an average daily temperature of 17.3° to
20.3° F and July is the warmest, with an average daily temperature of 67.8° to 68.2° F. NWCC
substations do not provide annual summary statistics for temperature. Available annual
maximum, mean, and minimum temperatures were obtained from Weather Underground
(http://www.wunderground.com) for 1999 to 2007 from the nearest airport weather station,
William H. Morse State Airport in Bennington, Vermont. Average annual temperature from this
time period is 46.75° and there was no discernible trend over time.
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Table 3.3.1-1: Project Area Temperature Data

Elevation Estimated Avg. Avg. Avg Avg
Distance Daily Daily Coldest = Warmest =0
NWCC (Feet £ . . h Daily h Daily
AMSL) rom F’FOJeCt Max Min Mont Temp Mont Temp.
Site Temp Temp
Cavendish 38 miles
! 800 north- 554°F 31.7°F | January | 17.3°F July 67.8°F
VT
northeast
Grafton, 1,560 24mies | cp30p | 36.00F |January | 203°F | July | 68.2°F
NY west

3.3.1.2 Air Quality

Air quality data for Vermont are published annually by the Vermont Department of Environmental
Conservation (VTDEC) Air Pollution Control Division. The most recent summary of air quality data
available for the state, as verified in June 2011, is the 2005 Annual Report on Air Quality (VTDEC,
2005). Included in this report are ambient air quality data through 2004, as well as long-term
monitoring trends in air quality that were collected and compiled from monitoring stations across
the state. The data presented indicate that the air quality at all monitoring stations is in
compliance with the National Ambient Air Quality Standards (NAAQS) for ozone (0O3), particulate
matter (PM) less than 2.5 microns in diameter (PM,s), PM less than 10 microns in diameter
(PMyy), carbon monoxide (CO), nitrogen dioxide (NO,), and sulfur dioxide (SO,). Vermont is not
required to measure ambient lead concentrations and is presumed to be in compliance with the
NAAQS for lead. While technically in compliance with the NAAQS, the concentrations at the two
05 monitoring sites were both equal to 100% of the eight-hour average O; NAAQS during 2004.

The EPA Green Book (USEPA, 2010a) lists Currently Designated Nonattainment Areas for All
Criteria Pollutants by county for the entire United States. As of its last update on January 6,
2010, the entire State of Vermont is designated as in attainment of the NAAQS for all criteria
pollutants (CO, NO,, Os, lead, PM;q, PM, 5, and SO,).

Air emissions originating in the Project area are related primarily to vehicular travel and forestry
activities. Vehicles traveling area roads produce exhaust emissions, along with dust from unpaved
road surfaces.

Federally mandated air emissions standards and regulations (e.g., the Clean Air Act Amendments
of 1990) have been enacted in an attempt to reduce air emissions from fossil fuel burning power
plants, which are seen as primary acid rain sources. Many studies and reports have noted the
effects of acid deposition in the Northeast, including the Adirondack Mountains and the Green
Mountains (Jenkins et al., 2005; Campbell et al., 1997; Matteson, 2005). Several programs
monitor and track acid deposition. As detailed in Jenkins et al. (2005), the monitoring systems
are coordinated by the National Acid Precipitation Assessment Program, a cooperative program
among many United States government agencies and Departments. Much of the actual
monitoring is conducted by the National Trends Network (NTN), a network of 145 member
institutions.
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The VTDEC has monitored precipitation events through the Vermont Acid Precipitation Monitoring
Program (VAPMP) at several sites in Vermont since 1980, with Underhill and Mt. Mansfield being
the two stations most recently in operation (Pembroke, 1999). The National Atmospheric
Deposition Program/National Trends Network (NADP/NTN) operates a nation-wide network of
precipitation monitoring stations, one of which is located in and operated by the City of
Bennington and the State of Vermont (National Atmospheric Deposition Program, Undated).

There is also a Clean Air Status and Trends Network station located in Bennington County south
of the Kelley Stand Road near Lye Brook Wilderness that is operated by the USEPA.
Meteorological parameters, wet and dry deposition, and O; are measured at the site (USEPA,
2010b).

In addition, there is an Interagency Monitoring of Protected Visual Environments station located
on Mt. Equinox in Manchester, Vermont. This station monitors for air particulates and is operated
by the Forest Service in cooperation with the EPA. This station is part of a nation-wide network of
sites, and data is used to characterize national, regional, and statewide trends in air particulates
(Interagency Monitoring of Protected Visual Environments, 2008).

According to the website of the VTDEC Water Quality Division, VTDEC has been monitoring the
chemistry of acid-sensitive lakes since 1980. In 1983, the Vermont Long-Term Monitoring Project
(VLTM) was initiated within National Acid Precipitation Assessment Program and has since been
conducted in cooperation with the USEPA to monitor the chemistry of 11 lakes (VTDEC, 2003).
Monitoring of stream water chemistry has also been conducted to assess the impacts of acid
deposition (Campbell et al., 1997). Stream water chemistry at high elevation ponds in southern
Vermont has dramatically changed since the passage of the Clean Air Act Amendments to reduce
acid rain in 1990. Since that time, sulfur levels at high altitude lakes have declined approximately
40%, while nitrogen levels have remained relatively stable. Likewise, acidity levels (pH) have
remained fairly stable since 1990, despite the reduction in sulfur levels presumably due to the
concurrent depletion of base cations in the soil (Kellogg, 2008).

3.3.2 Direct and Indirect Impacts Presented by Alternative

No significant issues related to climate and air quality were identified during the scoping process.
Various comments received from the public suggest that a discussion highlighting the benefits to air
quality from the use of alternatives to fossil fuels (green power) should be included in the EIS, along
with identification of the potential reductions in air emissions that could result from Project operation.

Two indicators, changes in precipitation and changes in average temperatures, will be discussed
briefly in regard to effects on local and regional climate. A number of indicators will serve to focus
the discussion on air quality, including discussion of climate change and global warming. These
indicators include dust, vehicle emissions, CO, emissions, and emissions of PM, NOy, and SO,. Since it
is difficult to separate direct and indirect impacts to air quality, no attempt will be made to distinguish
between the two.
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3.3.2.1 Proposed Action

All the proposed activities, including the harvesting of trees to clear roads and turbine areas, and
the actual construction of the facility would occur in a rather finite space and over a relatively
short time (one construction season). As such, the proposed Project would have no measurable
direct or indirect impacts on local and regional precipitation and temperature. Trends in
precipitation and temperature would not be expected to vary from those over the recent past as
a result of only the proposed Project activities.

During the site preparation and construction phases of the proposed Project, temporary minor
adverse impacts to air quality would result from the operation of construction equipment and
vehicles. Impacts would occur as a result of emissions from engine exhaust and the generation of
dust during earth-moving and forestry activities, and travel on unpaved roads. Dust could cause
annoyance and potentially impact property through dust depositing on surfaces at certain
locations or residences located adjacent to unpaved town roads or Project access roads. These
impacts would be expected to be short-term and localized.

Several design criteria would be implemented to minimize the amount of dust generated by
construction activities. The extent of exposed or disturbed areas on the Project site at any one
time would be minimized, and those areas would be restored or stabilized as soon as practicable.
Construction crews would be limited to traffic speeds of 25 mph or less on unpaved access roads
to minimize generation of dust. Disturbed areas would be re-planted or graveled to reduce wind-
blown dust. Construction activities and traffic would be monitored for dust problems. Water and
other dust abatement materials would be used to wet down dusty roads (public roads, as well as
Project access roads) during the duration of construction activities. Section 3.15 on
Transportation and Roads also discusses dust abatement measures.

In addition, car-pooling among construction workers would be encouraged to minimize
construction-related traffic and associated emissions. All vehicles used during construction would
comply with applicable Federal and state air quality regulations. Operational measures such as
limiting engine idling time and shutting down equipment when not in use would be implemented.

Electricity generated by this Project would directly displace the generation of energy at existing
conventional power plants, and would thereby displace pollutants emitted by these facilities. This
conclusion is supported by a 2008 U.S. Department of Energy (USDOE), National Renewable
Energy Laboratory report that states, “Wind energy generation results in reductions in air
emissions because of the way the electric power system works. Wind energy is a preferred power
source on an economic basis, because the operating costs to run the turbines are very low and
there are no fuel costs. Thus, when the wind turbines produce power, this power source will
displace generation at fossil fueled plants, which have higher operating and fuel costs.” Air
quality benefits occur when wind generated power reduces the combustion of fossil fuels at
existing power plants (Jacobsen & High, 2008).

According to ISO New England Inc.’s 2010 Regional Profile, electricity in the region is generated
from the following sources: natural gas (41%), oil (1.5%), nuclear (29%), coal (15%), and
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hydroelectric/other renewables (14%). Natural gas and oil are the marginal fuel units in New
England’s power pool, or those that are turned on or off as the load fluctuates; electricity
generated by the proposed Project would not displace hydroelectric or nuclear power (ISO-NE,
2009). When the proposed Project is generating power, electricity generation from natural gas
and oil would be reduced within the region. However, because the proposed Project would not
always be producing power (i.e., the wind is not always blowing sufficiently to generate
electricity), it is recognized that these sources would not experience a constant reduction in use.

Once in operation, the Project would produce 99,776 MWh of electricity annually (accounting for
the 33.5% capacity factor, or the fact that the Project would not always be generating energy).
After considering the effects from loss of carbon sequestration and the emissions from
construction and road building, the Project would result in a beneficial impact on air quality by
producing electricity without any emissions to the atmosphere. The annual production of wind
energy by the Project would reduce CO, emissions, which contribute to global warming, by an
amount equivalent to removing about 11,000 to 13,000 cars from the road in the near-term
(calculated using USEPA Greenhouse Gas Calculator, 2001).

Synapse conducted a study for the Deerfield Wind Project to assess the effects of the Project in
reducing air emissions (Hausman et al., 2006). The analysis projected considerable reductions in
contaminants resulting from the Project’s power generation. The estimated emission reductions
that would result from the Proposed Action are presented in Table 3.3.2-1 below. The near-term
analysis is based on the current mix of power generating facilities in the Northeast United States
and which generating units would be the marginal units that would be displaced were the
Deerfield Project to be constructed. The shifting of the marginal fuel units as loads shift during
each day and over the course of the seasons is accounted for. The long-term analysis accounts
for the expected change in the mix of power generating facilities in the Northeast United States
in Year 8 and beyond, as well as the expected growth in power demand. The intermediate- or
mid-term analysis accounts for the transition in mix of power generating facilities in the
Northeast United States and uses displaced emission factors intermediate between the short- and
long-term values. The forecasted emission displacements provided below for the Proposed Action
assume a total nameplate capacity of 34 MW, consisting of 17 Gamesa G80 wind turbines
operating at a 33.5% capacity factor (or 99,776 MWh annually).

In the case of CO,, the emissions reductions listed below would be partially offset during the first
year by certain construction activities, including the permanent removal of existing tree cover
from the Project area and access road construction. As described in Section 3.9.2.1.1, it is
estimated that approximately 87.4 acres would be cleared of tree cover for the Proposed Action.

The longest running direct measurement of carbon uptake by a northern hardwood forest is at
the Harvard Forest in western Massachusetts. The mean annual carbon uptake, measured during
1993 to 2000, is 2.0 plus or minus 0.4 Mega-grams Carbon per hectare per year, or 0.89 tons of
carbon per acre per year. The Harvard Forest was significantly damaged (75% loss of crown
cover) by a hurricane in 1938, and is still regrowing after that event (Barford et al., 2001). This
carbon uptake rate sequesters approximately 3.3 tons of CO, per acre per year. By comparison, a
mature spruce-fir forest (approximately 90 years old) in Maine (the Howland Forest) has a mean
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annual carbon uptake, measured during 1996 to 2002, of 1.74 plus or minus 0.46 Mega-grams
Carbon per hectare per year, or 0.78 tons of carbon per acre per year (Hollinger et al., 2004).
This carbon uptake rate sequesters approximately 2.8 tons of CO, per acre per year.

Age makes a big difference, with younger forests taking up carbon at a faster rate than older
forests. Site productivity, disturbance, and other factors that affect growth rates may also be
important. The rates cited above are comparable to the values used for estimating the carbon
budget of United States forests, for the specific forest types and ages represented by these two
sites.

The most conservative approach to assessing the loss of CO, sequestration potential assumes
that 87.4 acres of forest would be removed, that no vegetation of any sort would regrow on
those 87.4 acres (which would not be the case, depending upon the amount of acreage allowed
to revegetate as roads narrow back down), and that the higher of the two rates cited in the
studies described applies (3.3 tons of CO, per acre per year). This would result in a maximum
lost sequestration potential estimated to be 288 tons of CO, per year. When this lost
sequestration potential is compared to the Total Annual Reductions at 99,776 MWh in Table
3.3.2-1, it is found to reduce predicted reduction in CO, by only 0.4% in Years 1 to 4 and only
0.6% in Years 8 and beyond. These changes to predicted CO, reduction, while real, are most
likely less than the margin of error for the predictions in Table 3.3.2-1, and therefore are
negligible in the current analysis.

A worst-case scenario of emissions that would be created by access road construction can be
approximated based on published estimates for highway construction of 1,400 to 2,300 tons of
CO, per mile. These estimates account for the manufacturing of steel, concrete, and other
construction materials used to build paved roads, and includes fuel consumed by construction
equipment (Williams-Derry, 2007). Note that in areas of steep embankments or sharp turns,
guardrails would likely be constructed for the safety of long-term operations and maintenance
personnel, but materials used for the guardrails would be minimal compared to paving materials
included in the published estimates. The Proposed Action would create 5.07 miles of new
roadway, and upgrade 1.03 miles of existing roadway to accommodate widths needed for
construction. The most conservative approach to assessing CO, emissions from access road
construction assumes that road upgrades would emit the same amount of CO, as new
construction, and uses the highest value of 2,300 tons of CO, per mile. This would result in an
estimated 14,030 tons of CO, emitted from access road construction. When compared to the
estimated annual reduction presented in Table 3.3.2-1, this would diminish predicted CO,
reductions by 20% in the first year of operation, but would not change emission displacements in
subsequent years. However, it is important to note that the access roads for the Proposed Action
would be narrower than a typical highway, and would be surfaced with gravel rather than paved,
(i.e., no concrete or steel construction materials would be used). Therefore, the actual CO,
emissions generated by construction of Project access roads would likely be substantially less
than those presented below in Table 3.3.2-1. No information is available as to the emissions
produced by construction of gravel roads.
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Table 3.3.2-1: Estimated Emissions Reductions Resulting from the Proposed Action

Annual Reduction | Annual Reduction | Annual Reduction | Annual Reduction
(tons per year) (tons per year) (tons per year) (tons per year)
Compound -
Year 1 Near-term, Mid-term, Long-term,
Years 2 to 4 Years 5 to 7 Years 8+

NOy! 99.1 99.1 67.5 34.9

S0t 271.2 271.2 147.9 25

co,! 70,580 70,580 61,231 51,883
CO, Offsets? 288/14,030 288 288 288
Total CO, 56,262 70,292 60,943 51,595
Reductions

! Based on data presented in Hausman et al. (2006), adjusted for 33.5% capacity factor (Zimmerman, 2007b).
2 Estimated CO, offsets of 288 tons for tree removal and 14,030 tons for access road construction based on data
presented in Barford et al. (2001) and Williams-Derry (2007), respectively.

As described above, the Proposed Action would be expected to reduce current emissions from
existing fossil fuel-fired power plants, and delay increased use of fossil fuels over the long term.
Fossil fuel-fired power plants are major emitters of CO,, which contributes to global warming as
the primary greenhouse gas. According to the VTDEC Air Pollution Control Division website,
“there is a growing scientific consensus that increased anthropogenic emissions of CO, are
enhancing the natural greenhouse effect, resulting in changes in the earth’s climate. Climate
change poses serious potential risks to human health and ecosystems globally, regionally, and in
Vermont. Capping CO, emissions from fossil fuel-fired electricity generation... will create an
incentive for the creation and deployment of more efficient fuel burning technologies, renewable
resources, and end-use efficiency resources and is expected to lead to lower dependence on
imported fossil fuels in the region” (VTDEC, 2007).

As indicated above in Table 3.3.2-1, relatively large CO, reductions, totaling up to 70,292 tons
per year for Years 2 through 4, would positively contribute to efforts to address climate change
and lessen the region’s dependence on imported fossil fuels. In addition, this reduction in
emissions would contribute to improving the health of ecosystems globally, regionally, and in
Vermont. A corresponding long-term benefit (Year 8 and beyond) would also be produced.

The Project would also reduce the emissions of oxides of nitrogen and sulfur, which contribute to
acid rain, thereby reducing deposition of sulfates and nitrates, which contribute to the
acidification of soil. Other pollutants from coal combustion not quantified in the Synapse report
include PM, carbon monoxide (CO), volatile organic compounds (VOCs), polynuclear aromatic
hydrocarbons (PAHs), dioxins, hydrochloric acid, and hydrofluoric acid, as well as elements such
as mercury, arsenic, silicon, calcium, chlorine, lead, sodium, aluminum, iron, lead, magnesium,
titanium, boron, and chromium, and the radioactive elements potassium-40, uranium, and
thorium (USEPA, 1995; Gabbard, 2001). In addition, the primary component of natural gas is
methane, which is itself a greenhouse gas with a global warming potential 21 times that of CO,
(USEPA, 2002). Some unburned methane is emitted from the combustion process (USEPA, 1995)
and other methane escapes into the atmosphere from its production at the wellhead to its final
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use. The EPA estimated that in 1997, 32.9 million metric tons of carbon equivalent or 18% of
U.S. methane emissions were emitted in this way (USEPA, 1999). Though very difficult to
quantify, any development of energy from wind power such as the Deerfield Wind Project could
reduce pollutants produced from natural gas combustion as the need for energy from this source
is reduced.

If the displaced power production were to result from wood combustion, rather than coal or
natural gas combustion, CO, would not be an important issue because the carbon in wood is
already part of the biosphere, not newly released from fossil fuels. However, there would still be
displacement of emissions of the criteria pollutants PM,s, PMy,, CO, NO,, and SO,, as well as
VOCs, PAHSs, and trace elements (USEPA, 1993). In addition, concentrations of radioactive cesium
in some wood ash in the Northeast (resulting from atomic weapons testing in the 1950s and
1960s) have been shown to be on the order of 100 times the concentration allowed to be
released in nuclear power plant sludge (Science News, 1991).

Due to the absence of air emissions from combustion processes, the Project would not be subject
to the Regional Greenhouse Gas Initiative (RGGI). The RGGI caps CO, emissions from fossil fuel
fired power plants 25 MW and larger, and is the first mandatory, market-based effort in the
United States to reduce greenhouse gas emissions. From 2009 to 2014, CO, emissions from fossil
fuel-fired power plants in RGGI participating states (Vermont and nine other New England and
mid-Atlantic states) are capped at 188 million tons of CO, per year. Beginning in 2015, the cap
will decrease by 2.5% per year, for a total reduction of 10% by 2018. Under the RGGI cap-and-
trade program, participating states issue one “allowance” for each ton of CO, emissions covered
by the state’s cap. Nearly all CO, allowances are distributed through quarterly CO, allowance
auctions. At the end of each three-year control period, regulated power plants must submit one
CO, allowance for each ton of CO, emitted over the preceding three years (RGGI, 2010). As
described above, when the proposed Project is generating power, electricity generation from
natural gas and oil would be reduced within the region. By displacing CO,-emitting power
sources, the proposed Project would decrease the demand for emissions allowances, thereby
lowering costs throughout the State of Vermont and the RGGI region (Hausman, 2007).

3.3.2.2 Alternative 1: No Action

No new turbines, access roads, or other Project components would be constructed under the No
Action alternative, and therefore there would be no direct or indirect impacts to local and regional
climate factors of precipitation and temperature. Trends for these local and regional factors
would be expected to continue as in the recent past.

There would be no further direct or indirect impacts, beneficial or adverse, to air quality in the
Project area beyond those associated with maintaining the status quo. There would be no
impacts from construction activities, and since the entire State of Vermont is designated as in
attainment of the NAAQS for all criteria pollutants (CO, NO,, O3, lead, PM;o, PM, 5, and SO,), this
would continue to be the case under the No Action alternative.
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Since no permanent tree removal would be occurring under No Action, trees would continue to
provide the beneficial impact of sequestering carbon at the rates discussed above. However, the
tradeoff would be that this impact would not match the beneficial impact on air quality from the
production of 34 MW of electricity without any emissions to the atmosphere. The overall
reduction of CO, emissions, which contribute to global warming, by an amount equivalent to
removing about 11,000 to 13,000 cars from the road in the near-term as shown for the Proposed
Action would not be realized. In addition, under the No Action alternative, risks to human health
and ecosystems associated with climate change and dependence on imported fossil fuels would
not be decreased.

3.3.2.3 Alternative 2: Reduced Turbines in Western Project Site

Reducing the number of turbines by two for this alternative would produce no direct or indirect
impacts to the local and regional climate factors of precipitation and temperature. The spatial
distribution would remain the same as for the Proposed Action and the length of time to
implement the proposed activities would be slightly shorter. Trends for these local and regional
factors would be expected to continue as in the recent past.

Removal of two turbines from the Western Project site would result in a very slight reduction of
temporary air quality impacts from construction related to dust and vehicle emissions compared
to those anticipated for the Proposed Action.

The 15-turbine Reduced West alternative would have a nameplate capacity of 30 MW (less than
the 34 MW capacity of the Proposed Action), but due to the combination of G87 and G80 turbine
models, would achieve a comparably higher capacity factor of 35.2%. Given that, emission
reductions from displaced fossil fuel generation would be very similar to those identified above in
Tables 3.3.2-1. As shown in Table 3.3.2-2 below, there would still be a considerable net air
quality benefit of reduced emissions from the Reduced West alternative. Though these CO,
emission reductions are slightly less than those that would be realized under the Proposed Action,
they would nevertheless contribute to a decrease in health and ecosystem risks associated with
climate change and the dependence on imported fossil fuels. The forecasted emission
displacements provided below for the Reduced West alternative assume a total nameplate
capacity of 30 MW, consisting of five Gamesa G80 and ten Gamesa G87 wind turbines, operating
at a 35.2% capacity factor (92,506 MWh annually).

As described in Section 3.9.2.3, approximately 85.4 acres of forest would be cleared under the
Reduced West alternative. Using the most conservative approach to assessing the loss of CO,
sequestration from forest clearing, as described above in Section 3.3.2.1, a maximum lost
sequestration potential is estimated to be 282 tons of CO, per year. When this lost sequestration
potential is compared to the total annual emissions reductions in Table 3.3.2-2, the forest
clearing associated with the Reduced West alternative would reduce predicted CO, displacements
by only 0.4% in Years 1 to 4 and only 0.6% in Years 8 and beyond, which would essentially be
the same as for the Proposed Action.
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The Reduced West alternative would create 4.45 miles of new access roads, and upgrade 1.03
miles of existing roadway to accommodate widths needed for construction. Using the most
conservative approach to assessing CO, emissions from access road construction described above
in Section 3.3.2.1, the Reduced West alternative would result in an estimated 12,604 tons of CO,
emitted from access road construction. When compared to the estimated annual reduction
presented in Table 3.3.2-2, this would diminish predicted CO, reductions by 19% in the first year

of operation, but would not change emission displacements in subsequent years.

Table 3.3.2-2: Estimated Emissions Reductions Resulting from the Reduced West Alternative

Annual Reduction
(tons per year)

Annual Reduction
(tons per year)

Annual Reduction
(tons per year)

Annual Reduction
(tons per year)

Compound -
Year 1 Near-term, Mid-term, Long-term,
Years 2 to 4 Years 5 to 7 Years 8+
NO,* 92 92 63 32
SO,! 251 251 137 23
Co,! 65,436 65,436 56,770 48,102
CO, Offsets? 282/12,604 282 282 282
Total CO, 52,550 65,154 56,488 47,820
Reductions

! Based on data presented in Hausman (2008), adjusted for 35.2% capacity factor (PSB, 2009).
2 Estimated CO, offsets of 282 tons for tree removal and 12,604 tons for access road construction based on data
presented in Barford et al. (2001) and Williams-Derry (2007), respectively.

3.3.2.4 Alternative 3: Turbines in Eastern Project Site Only

This alternative would eliminate most activities on the Western Project site and thus result in a
smaller project implemented over a shorter time. However, it would still occur within one
construction season. As such, there would be no direct or indirect impacts to the local and
regional climate factors of precipitation and temperature. Trends for these local and regional
factors would also be expected to continue as in the recent past.

If no turbines were constructed in the Western Project site, there would be a further reduction of
temporary air quality impacts related to dust and vehicle emissions from those anticipated for the
Proposed Action. Alternative 3 would eliminate any of the construction related temporary impacts
to air quality on the Western Project site as described above, and the construction period would
be shorter.

The 7-turbine East Side Only alternative would have a nameplate capacity of 14 MW, less than
half of that of the Proposed Action. Given that, emission reductions from displaced fossil fuel
generation would be appreciably less than those identified above in Tables 3.3.2-1 and 3.3.2-2.
As shown in Table 3.3.2-3 below, there would still be a net air quality benefit of reduced
emissions from the East Side Only alternative. This benefit would be substantially reduced when
compared to the Proposed Action and the Reduced West alternative. Though these CO, emission
reductions are much less than those under other action alternatives, these reductions would still
contribute to a decrease in health and ecosystem risks associated with climate change and the
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dependence on imported fossil fuels. The forecasted emission displacements provided for the
East Side Only alternative assume a total nameplate capacity of 14 MW, consisting of five
Gamesa G80 and two Gamesa G87 wind turbines operating at a 34.2% capacity factor (41,943
MWh annually).

As described in Section 3.9.2.4, approximately 49.6 acres of forest would be cleared under the
East Side Only alternative. Using the most conservative approach to assessing the loss of CO,
sequestration from forest clearing, as described above in Section 3.3.2.1, a maximum lost
sequestration potential estimated to be 164 tons of CO, per year. When this lost sequestration
potential is compared to the total annual emissions reductions in Table 3.3.2-3, the forest
clearing associated with the East Side Only alternative would reduce predicted CO, displacements
by only 0.6% in Years 1 to 4 and only 0.8% in Years 8 and beyond.

The East Side Only alternative would create 1.92 miles of new access roads, and upgrade 1.03
miles of existing roadway to accommodate widths needed for construction. Using the most
conservative approach to assessing CO, emissions from access road construction, as described
above in Section 3.3.2.1, the East Side Only alternative would result in an estimated 6,785 tons
of CO, emitted from access road construction. When compared to the estimated annual reduction
presented in Table 3.3.2-3, this would diminish predicted CO, reductions by approximately 23%
in the first year of operation, but would not change emission displacements in subsequent years.

Table 3.3.2-3: Estimated Emissions Reductions Resulting from the East Side Only Alternative

Annual Reduction | Annual Reduction | Annual Reduction | Annual Reduction
(tons per year) (tons per year) (tons per year) (tons per year)
Compound -
Year 1 Near-term, Mid-term, Long-term,
Years 2 to 4 Years 5 to 7 Years 8+

NOy! 41.7 41.7 28.4 14.7

S0,* 114.0 114.0 62.2 10.5

Co,! 29,669 29,669 25,740 21,810
CO, Offsets? 164/6,785 164 164 164
Total CO, 22,720 29,505 25,576 21,646
Reductions

! Based on data presented in Hausman et al. (2006), adjusted for 34.2% capacity factor.
2 Estimated CO, offsets of 164 tons for tree removal and 6,785 tons for access road construction based on data
presented in Barford et al. (2001) and Williams-Derry (2007), respectively.

3.3.3 Cumulative Impacts

The Project area would serve as the cumulative impact analysis area for impacts related to weather
factors and air quality. Past projects from the last 5 to 10 years and foreseeable future projects for

the next 5 to 10 years would be appropriately considered.

Since there would be no direct or indirect impacts to local and regional precipitation and temperature
expected from the Project, there would be no additive impacts on these weather factors in regard to
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past or foreseeable future trends. Therefore no measurable cumulative impacts to these weather
factors would be anticipated.

During Project construction, there would be a slight adverse cumulative impact in general air quality
over the Project area, mainly temporary and relatively short-term, due to vehicle and equipment
emissions. Over the past 5 to 10 years, impacts to air quality over the Project area, though not
quantifiable over this period, have generally been minimal and mostly associated with local vehicle
traffic and perhaps a small amount of timber harvesting on private land. There have been no major
construction activities of the magnitude of the Proposed Action in the Project area. Construction of
the Searsburg Wind Facility was completed in 1997 (slightly beyond the 5 to 10 year period of past
activities considered for cumulative impacts discussions). Beyond the additive impacts of the
Proposed Action, no additional large-scale construction on private or public lands is anticipated in the
future 5 to 10 year period. No large-scale timber harvesting is planned in the Project area on NFS
lands in the next 5 to 10 years. A landscape-scale planning effort for NFS lands south and west of the
Project area is expected to begin in 2011. This planning effort might include additional GMNF lands
south of Route 9 and east of the Project area, as well. It would be at least one to two years beyond
2011 before any definite proposals would be analyzed. No specific proposals are known at this time.
Even if any large projects were to be implemented, the incremental amount of adverse impact to air
quality would be minimal and short-lived.

Impacts to air quality, particularly carbon emissions, are also considered for the effect they have on
the global climate situation. In order to adequately discuss cumulative impacts as they exist for the
global climate situation, the affected environment will be the global atmosphere. It should be
recognized though, that global climate change and global warming has been affected and will
continue to be affected for a longer period of time than the cumulative 10 to 20 years (before and
after) used to characterize impacts for this Project. More importantly, relevant research on this topic
has just recently been developing and will continue to develop at a rapid pace.

This research is showing that adverse impacts from global warming and climate change are already
being exhibited worldwide due to emissions of methane, carbon, SO,, and NOy. Direct impacts to air
quality to be considered in the following discussion of cumulative impacts for the Deerfield Project
include those from vehicle and equipment emissions, changes in carbon sequestration, and offsets in
emissions due to the production of emissions-free wind energy, including the existing Searsburg
facility and the Proposed Action. Indirect impacts to be considered would be in regard to the effects
the overall changes these emissions would have on global warming and climate change.

The Searsburg Wind Facility is a 6 MW project that generated 11,486 MWh of electrical power in
2005 (from EIA/DOE Form 906/920). Weighted average emission factors indicate the amount of
emission reductions per MWh. According to the Synapse report, these values will vary in the near,
intermediate, and long-term futures, based on the mix of fuels anticipated to be utilized in each
timeframe. Using weighted average emission factors from the Synapse report, estimated emissions
reductions from the Searsburg Wind Facility were calculated based on the actual 2005 generation
data. These values are presented in the Table 3.3.3-1 below.
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Table 3.3.3-1: Estimated Emissions Reductions Due to the Existing Searsburg Wind Facility

Annual Reduction Annual Reduction Annual Reduction
Compound (tons per year) (tons per year) (tons per year)
Near-term, Years 1 to 4 Mid-term, Years 5 to 7 Long-term, Years 8+
NOy 11 7 4
SO, 31 17 3
CO, 8,126 7,047 5,973

Note: Timeframes represent operational years of the Proposed Deerfield Project. Based on Searsburg generation data
from 2005, and weighted emission factors presented in Hausman et al., 2006.

The cumulative impacts of the proposed Project and the existing Searsburg Wind Facility would
include the reductions in emissions shown above for the existing Searsburg facility, as well as those
quantified in Section 3.3.2 above for the proposed Project. Just as there would be a beneficial direct
cumulative impact to air quality from reductions in NO,, SO, and CO,, so would there be a beneficial
direct cumulative impact from reductions of the many other pollutants listed in Section 3.3.2 above,
including those associated with coal and natural gas combustion, and pollutants associated with acid

rain.

Any adverse impact from vehicle and equipment emissions and from loss of carbon sequestration due
to tree removal would be offset by long-term reductions in carbon, sulfur, and nitrogen oxides
emissions from the Proposed Action and Reduced West alternative, and to a lesser extent from the
East Side Only alternative. Therefore, in each of these cases, a beneficial net cumulative impact to air
quality would result. No additional cumulative impact would result from the No Action alternative.

Electricity generated by this Project would directly displace the generation of energy at existing
conventional power plants, and would thereby displace pollutants emitted by these facilities. Because
the operating costs to run the turbines are very low and there are no fuel costs, wind energy is a
preferred power source on an economic basis. Since air quality benefits occur when wind generated
power reduces the combustion of fossil fuels at existing power plants (Jacobsen & High, 2008),
adding more wind energy facilities in the eastern U.S. would further reduce the amount of energy
and associated emissions produced by fossil fuel facilities.

At this time, it is expected that two or three additional wind facilities could be permitted in Vermont
within the next 5 to 10 years. Also, the 30 MW Hoosac Wind Power Project in northern
Massachusetts, south of the Deerfield Project, has recently been approved and construction is
currently underway. It is speculative as to the number of other emissions free electric generating
facilities that may come on line in this future period that could further reduce emissions and improve
air quality. It can be anticipated that each of these future facilities would also result in a beneficial
net cumulative impact to air quality. This net improvement to air quality worldwide should indirectly
affect the global warming and climate change situation but, from a global perspective, the small
amount of decrease in emissions and subsequent improvements in air quality from the Deerfield
Wind Project and foreseeable future projects in this area cannot effectively be modeled at this time.
Therefore, although beneficial, the cumulative impact overall to global warming and climate change is

not yet measurable.
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3.4 Noise

This section summarizes the existing sound environment in the vicinity of the Project area, and potential
impacts that could occur from noise produced during construction and operation of the proposed
Deerfield Wind Project. The information presented within this Section is largely based on site-specific
noise studies prepared by Resource Systems Group, Inc. (RSG) of White River Junction, Vermont. RSG is
a member of the National Council of Acoustical Consultants, and the RSG engineer who prepared the
studies is board certified by the Institute of Noise Control Engineering.

3.4.1 Affected Environment

The Affected Environment used to describe potential noise impacts for the Proposed Action and
alternatives includes the Project area and surrounding vicinity, including as far north as parts of
Route 9, west into the George D. Aiken Wilderness, and south and east into portions of the Lamb
Brook Area. Background sound in this area would include noise produced by the existing Searsburg
facility. RSG has conducted several noise studies over the course of Project planning, both to
document existing sound levels in the Project area and to model anticipated sound levels during
Project construction and operation. Each of these studies is described briefly below, and can be found
in full in the Project Record.

RSG prepared a Noise Primer dated March 23, 2006 that provides an overview of basic sound
principles, including the properties of sound and how sound propagates in the environment.
The primer also discusses how noise is measured, modeled, and mitigated, and includes a
glossary to assist the reader in understanding the specialized terms used in noise monitoring
and assessment. The Noise Primeris attached as Appendix B of this FEIS.

RSG conducted fieldwork in the Project area during November and December of 2005. Using
that data and the initial Project configuration of 24 turbines, RSG prepared Noise Impact
Study for Deerfield Wind, LLC, Searsburg/Readsboro, Vermont, dated December 28, 2006.

In 2007, the Applicant modified the Project layout, reducing the number of proposed turbines
from 24 to 17, and RSG re-ran the noise modeling for the revised Project configuration,
issuing an updated Noise Impact Study for Deerfield Wind, LLC, Searsburg/Readsboro,
Vermont dated September 13, 2007.

The Applicant subsequently determined that the Gamesa G80 turbine model would be better
suited to the Project site than the models previously considered. Therefore, RSG re-ran the
noise modeling for the Project using the new turbine, and issuing a Revised Noise Impact
Study for Deerfield Wind, LLC, Searsburg/Readsboro, Vermont dated November 28, 2007.

On April 3, 2008, the GMNF Responsible Official finalized the range of alternatives to be
analyzed in full detail in the EIS. This range of alternatives has been reviewed during analysis
of comments on both the DEIS and the SDEIS, and remains intact as first approved. RSG
subsequently re-assessed potential noise impacts for the Proposed Action and each of the
three Alternatives described in the DEIS: No Action, Reduced Turbines in Western Project
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Site, and Turbines in Eastern Project Site Only. The findings of this analysis are summarized
in @ memo dated May 5, 2008.

= To reduce Project impacts to bear habitat, the Applicant again modified their application to
the Vermont PSB, to a 15-turbine layout that closely resembles the Reduced West Alternative
analyzed in the DEIS. This layout would include 10 Gamesa G87 turbines, and five Gamesa
G80 turbines. Accordingly, RSG re-ran the noise model for the revised layout, summarizing
the results in a memo dated July 1, 2008.

= The Vermont PSB Certificate of Public Good conditions contained noise standards, measured
in dBA(exterior)(Leq)(1 hr), as described below in Section 3.4.1.2. Therefore, RSG issued the
noise figures in these units in a memo dated June 3, 2010.

The noise studies listed above were prepared according to procedures for modeling sound as
specified in the International Standards Organization (ISO) standard ISO 9613-2, dated 1996, entitled
Acoustics—Attenuation of Sound During Propagation Outdoors—Part 2: General Method of
Calculation. The methodology and findings of these studies are presented in the Sections below.

3.4.1.1 Selected Noise Primer Terms

To aid the reader in interpreting results presented in the following sections, definitions of
selected terms are summarized here from the Noise Primer (Appendix B). The Primer was
prepared by RSG (2006) to assist the reader in understanding the specialized terms used in noise
monitoring and assessment.

Noise is a sound of any kind, especially with a connotation of unwanted or undesired sound. To
understand noise, RSG suggests that one must first understand sound. The sound we experience
every day is the rapid vibration of air that we sense with our ears. Sound propagates through air
as a compression wave, and can also travel through solids and liquids. The effect perceived by
the ear as sound is a very small and rapid change in air pressure. The pressure ratio is expressed
on a logarithmic scale in decibel (dB) units. Approximate levels of commonly experienced sounds
include 50 dB for a typical quiet office, 60 dB for ordinary conversational speech, 75 dB inside a
vehicle traveling at 65 mph with the windows up, and 90 dB for a heavy truck at 50 feet.

Sound can be measured in many different ways. An instantaneous measurement gives the sound
pressure level at that exact moment in time. The level could be 62 dB, but a split second later it
could be 57 dB, as sound pressure levels are constantly changing. Therefore, noise and sound
are generally described in terms of time. One of the most common ways of describing noise
levels is in terms of the continuous equivalent sound level (Leq) over a monitoring period. The
Leq is the average of the sound pressure over an entire monitoring period, which could be any
defined amount of time. The one-hour Leq is noted as Leq(1); the Leq over 24 hours is written
as Leq(24). Since the Leq is the average sound pressure, loud and infrequent noises have a
greater effect on the resulting level than quieter and more frequent noises. For example, the Leq
average of 60 dB and 40 dB is 57 dB. Because it weights higher sound levels, and is
representative of sound that takes place over time, the Leq is the most commonly used
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descriptor in noise standards and regulations. The day-night sound level (Ldn) is similar to the
Leq, but applies a 10 dB penalty to the nighttime Leq between 10 pm and 7 am.

Statistical sound levels, such as Ljg, Lsg and Ly, give information about the distribution of sound
levels over time. The Lsy is the sound level that is exceeded 50% of the time, or the median
level; it is usually lower than the Leq level. The Ly is the sound level that is exceeded 90% of the
time, and filters out sporadic, short-duration noise events, thereby capturing the quiet periods
between such events. The Ly can be thought of as the quietest 10% of a time period, and since
it generally excludes transient sound events, and is a relative base level which most sound
exceeds.

Since sound pressure levels are measured on a logarithmic scale, they cannot be arithmetically
added or subtracted to determine the total sound pressure of all noise sources in an area. Sound
pressure levels in decibels must first be converted back to standard pressure values, then added
or subtracted, and then converted back to the logarithmic scale. An easier method is shown
below in Table 3.4-1.

Table 3.4-1. Decibel Addition

If Two Sources Differ By Add to the Higher Level
0-1dB 3dB
2-4 dB 2dB
5-9 dB 1dB
>9 dB 0dB

Source: RSG, 2006.

This method requires no conversion; only the difference between the two sound levels is
required. For example, to calculate the combined sound level for two separate sources with levels
of 70 and 75 dB, one need only determine the difference between the two sound levels, and then
consult Table 3.4-1. Because the difference between 75 and 70 dB is 5 dB, 1 dB must be added
to the higher of the two levels. Therefore, the sum of 70 dB and 75 dB is 76 dB.

The human ear is capable of perceiving a wide range of sounds, from the high-pitched sounds of
a bird song to the low-pitched sound of a bass guitar. Sounds are perceived based on their
loudness (i.e., volume or sound pressure level, measured in dB) and pitch (i.e., tonal or
frequency content). The standard unit used to describe the tonal or frequency content of sound
is the Hertz (Hz), measured in cycles per second. A young, healthy human ear can typically
perceive sounds ranging from 20 Hz to 20,000 Hz. However, the human ear is not equally
sensitive to all frequencies. Despite being the same decibel level as each other, mid-range
frequencies seem louder than high or low frequencies. For example, a 500 Hz tone at 80 dB
sounds significantly louder than a 63 Hz tone at 80 dB. For this reason, acousticians apply
frequency “weightings” to sound levels. The most common weighting scale used in environmental
noise analyses is the A-weight (dBA), because it most accurately represents the sensitivity of the
human ear (RSG, 2006; Colby et al., 2009).
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Wind turbine sound can originate from mechanical or aerodynamic mechanisms. Mechanical
sound originates from the gearbox and control apparatus, and is effectively controlled by
standard noise control techniques. Aerodynamic sound, often described as “swishing,” is
produced by the rotation of the rotor blades through the air, and is typically the dominant source
of noise from modern wind turbines. Aerodynamic sound is generated at the highest levels during
the downward motion of the rotor blade, resulting in a periodic rise in sound level, referred to as
amplitude modulation. This modulation occurs approximately once per second, and the frequency
content of this fluctuating sound is typically between 500 Hz and 1,000 Hz (Colby et al., 2009).

3.4.1.2 Noise Standards

RSG completed a review of noise regulations at the federal, state, and local levels. There are no
quantitative noise standards in the Towns of Searsburg or Readsboro. In addition, there are no
state statutes or regulations that establish quantitative noise standards that would apply to the
Project. Some federal agencies have adopted standards for exterior noise that apply to other
types of projects (such as transportation), while other federal agencies have developed noise
guidelines for wind turbines operating on jurisdictional lands. However, there are no federal
standards that apply to wind turbines. Therefore, RSG (2007b) also reviewed guidelines issued by
the Bureau of Land Management (BLM), the Environmental Protection Agency (EPA), and the
World Health Organization (WHO). These standards and guidelines are summarized below in
Table 3.4-2.

Based on review of the standards and guidelines presented below in Table 3.4-2, RSG
recommended that the Project meet a nighttime guideline for protection against sleep
disturbance of 45 dBA, averaged over an eight-hour night, and a daytime guideline for protection
against annoyance of 50 dBA, averaged over the remaining 16 hours. This is written as 45 dBA
Leq (night) and 50 dBA Leq (day), and is equivalent to a day-night average level of 52 dB Ldn.
This standard would be applicable to outdoor areas receiving frequent human use, including
homes, yards and porches, but would not be applicable to areas of transient uses, such as
driveways, trails and parking areas. The 45 dBA nighttime goal is consistent with the WHO
community noise guideline to protect against sleep disturbance, and like the WHO guideline,
assumes that a bedroom window would be open, and that sound levels inside the house would
be reduced by 15 dBA due to the attenuating effect of the building. If a bedroom window were
shut, an additional attenuation of 10 dBA would result. RSG recommended this standard for the
Project because it is more stringent than any of the federal standards reviewed, and would be
well below the level that can cause hearing impairment. This noise limit is protective of human
health, and below the threshold of annoyance and sleep disturbance. Therefore, implementation
of this standard in the Project area would prevent quality of life concerns for residents, i.e.,
would not result in an undue adverse effect to the aesthetics of the area (RSG, 2007b).
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Table 3.4-2. Summary of Standards and Guidelines for Exterior Noise

Agency/
Organization

Applicable to

Sound Level

Federal Highway
Administration

Lands on which serenity and quiet are of
extraordinary significance and serve an
important public need and where the
preservation of those qualities is essential if the
area is to continue to serve its intended purpose.

57 dBA Leq(1)
or
60 dBA L10(1)

Organization

g and Picpic areas, recreation areas,.playgrounds, 67 dBA Leq(1)
5 active sports areas, parks, residences, hotels, or
= motels, schools, libraries, churches, and
& | Vermont Agency of hospitals. 70 dBA L10(1)
Transportation -
increase over
All other areas. background cannot
exceed 18 dBA
Federal Energy . Compressor facilities under FERC jurisdiction 55 dB Ldn
Regulatory Commission
Environmental To protect public health and welfare with an
. X 55 dB Ldn
Protection Agency adequate margin of safety
Bureau of Land For the development of wind turbines on federal 55 dB Ldn
¥ | Management lands managed by BLM. Refers to EPA guideline.
% For community noise. Designed to protect 50 dBA Leq (day)
2 against moderate annoyance during the day, and and
O | World Health against sleep disturbance at night. 45 dBA Leq (night)

For nighttime noise. Designed to protect
vulnerable groups against health effects of night
noise exposure.

40 dB Lnight,outside’

! Lnight,outside, as defined by the European Union Directive 2002/49/EC, is the A-weighted yearly average of night
noise outside the dwelling (WHO, 2009). Project consistency with this guideline is addressed in Section 3.4.2.

Pursuant to 30 V.S.A. § 248, the Vermont PSB issued an Amended Certificate of Public Good on
July 17, 2009. Condition #28 of the Certificate specifically addressed noise standards,
establishing enforceable noise limits for the Project. These limits appear to be based on the WHO
community noise guidelines, but are more protective, since the outdoor threshold of 45 dBA must
be calculated over the span of any given one-hour period instead of over the entire eight-hour
night. “Deerfield shall construct and operate the Project so that the turbines emit no prominent
discrete tones pursuant to ANSI [American National Standards Institute] standards at the
receptor locations; and Project related sound levels at any existing surrounding residences do not
exceed 45 dBA(exterior)(Leq)(1 hr) or 30 dBA(interior bedrooms)(Leq)(1 hr)” (PSB, 2009).
Should the Responsible Official decide to issue a land use authorization for the Proposed Action
or one of the action alternatives, the Forest Service permit would require compliance with the
terms and conditions of the CPG. Noise monitoring/modeling of interior sound levels would
require access to the bedrooms of private residences near the Project site, which would be overly
intrusive to area residents. Therefore, the Forest Service analysis has adopted the noise standard
of 45 dBA(exterior)(Leq)(1 hr) for the Project.
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3.4.1.3 Methodology of Background Sound Level Monitoring

To determine background sound levels in the Project vicinity, continuous sound level monitoring
was completed in 2005 at seven sound monitoring locations selected by RSG within five discrete
noise zones in and around the Project site. Background sound monitoring locations are depicted
in Figure 3.4-1. The five discrete noise zones and associated monitoring sites are:

6. The Aiken Wilderness (Site MB1).
7. Other MAs of the GMNF (Sites B3 and MB3).

8. Homes along Route 8, which has an average daily traffic volume of approximately 720
vehicles per day (vpd) (Site B2).

9. Homes along Route 9, which has an average daily traffic volume of approximately 4,400
vpd (Site MB2 and B1).

10. The existing Searsburg facility turbines, adjacent to the proposed Eastern Project site
(Site B4).

All seven background sound monitoring locations were monitored with ANSI Type 1 Cesva SC310
integrating sound level meters set to log average, 90th percentile, 50th percentile, and full octave
band sound levels every 10 seconds. The microphones were placed 0.8 to 1.4 meters above the
ground. Each sound level meter was calibrated before and after the measurements and fitted
with a windscreen to reduce the self-noise created by wind passing over the meter’s microphone.

The sound level monitoring was completed over two different four- and five-day periods. Sites
MB2, B2, and MB3 were monitored from Friday November 18 to Wednesday November 23, 2005.
Sites MB1, B1, B3, and B4 were monitored from Thursday December 1 to Monday December 5,
2005.

3.4.1.4 Results of Background Sound Level Monitoring

A number of statistical sound levels were measured over the two different four- and five-day
periods described above. Background sound levels in the Project area are largely a function of
wind speed, i.e., the stronger the winds, the louder the resulting background sound. Each
background sound monitoring location is described briefly below, and depicted in Figure 3.4-1.

= Site MB1 is located along the eastern border of the Aiken Wilderness, at the end of
Forest Road 74 (Aiken Road) in the Town of Woodford. The road is part of the Vermont
Association of Snow Travelers, Inc. (VAST) Corridor 7A snowmobile trail network. The
snowmobile season had not opened at the time the monitoring occurred. Monitoring
indicated that background sound levels were similar for days and nights, indicating that
there was not a lot of traffic or infrequent and relatively loud events. The sound levels
tended to rise and fall along with the ridge top wind speeds.

= Site MB2 is located south of Old Route 9, east of Bishop Hill Road, and south of Route 9
in the Town of Searsburg. Monitoring indicated a more diurnal (daily) pattern in the
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background sound levels. Sound levels were highest during the day and lowest during
the night, suggesting that traffic patterns heavily influence noise in this area.

= Site B1 is located between a cemetery and the intersection of Routes 8 and 9 in the
Town of Searsburg. Monitoring indicated a diurnal pattern of background sound levels,
similar to Site MB2. However this site also showed a rise in sound levels during the night
of December 3. It was reported that this night experienced high wind speeds (above 25
mph) at the ridgeline, which resulted in wind noise at this location. It should be noted
that the existing wind turbines were not readily audible at this site.

= Site MB3: a forest trail in the Lamb Brook Area in the Town of Readsboro. The trail is
part of the VAST Corridor 9 regional snowmobile trail. With the exception of a rainy
period during the early morning of November 22, background sound levels at Site MB3
were closely correlated with wind speed. The sound levels were relatively low during the
night, especially during calm winds. Again, the snowmobile season had not yet opened
during the monitoring period.

= Site B2 is located at the intersection of Route 8 and the existing overhead transmission
lines in the Town of Searsburg. Monitoring of background sound levels indicated a clear
difference between the Leq values, which followed a diurnal pattern, and the Ly, and Ls
levels, which were more stable. The difference was due to the relatively low traffic
volumes on Route 8, i.e., there were not enough vehicles on Route 8 to affect the
percentile levels, but the peaks from the vehicle pass-bys affected the Leq. The rise in
the Lgg and Lsg levels during the night of November 23 was due to a short period of rain.

= Site B3 is located north of Sleepy Hollow Road on Route 8 in the Town of Searsburg.
Monitoring indicated sound level patterns similar to that at Site B2. The Ly and Ls, levels
correlated with the ridge top wind speeds.

= Site B4 is located just south of the existing Searsburg facility turbines. Due to proximity
to the existing wind turbines, it was assumed that the wind turbines generated all of the
background sound at this location. The sound levels were closely correlated to wind
speed, except during the evening of the December 2 when the wind turbine blades were
pitched back to prevent damage by high winds. It is also important to note that the Leq,
Lo and Lsp levels were nearly identical at night, indicating that the sound levels during
each of these hourly periods were very constant.

The results of the background sound monitoring are summarized in Table 3.4-3, including the
distance to the closest turbine at the existing Searsburg facility. Measurements are provided in
three different levels: Leq, Lsp, and Lg. The RSG reports included in the Project Record contain
full details on the monitoring results.
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Table 3.4-3: Summary of Overall Background Monitoring Results by Site

. L. Day Night
Back_gro_und _ Dlstar_1ce to Existing (dBA) (dBA)
Monitoring Location Turbines (meters)
Leq | L50 | L9O | Leq | L50 | L9O
Site MB1 4,500 45 33 32 39 29 28
Site MB2 4,350 50 45 43 46 38 37
Site B1 3,550 56 49 46 52 39 38
Site MB3 2,750 51 29 28 49 33 32
Site B2 2,350 56 41 40 51 41 40
Site B3 800 57 42 42 50 43 42
Site B4 20 63 56 55 62 62 61

Source: RSG, 2007b.

The existing Searsburg facility turbines contribute to the background noise in a portion of the
geographic area, particularly in and around the Eastern Project site. The existing turbines, which
have been in operation since mid-1997, have a single rotational speed that revolves at
approximately 29 revolutions per minute above a certain minimum wind speed. Each wind
turbine begins to generate power in winds above 10 mph and has a rated output of 550 kilowatt
(kW) in winds of 30 to 65 mph. Above the 65 mph, the wind turbines are programmed to shut
down either by pitching their blades or yawing parallel to the wind direction.

It was determined during the study period of December 1-5, 2005 that the sound emissions from
two existing Searsburg facility turbines (Turbines 8 and 9) gradually increased by 2.4 dBA for
every m/s (2.2 mph) increase in wind speed, up to a maximum sound level of approximately 66
dBA at wind speeds of 10 to 11 m/s (22.4 to 24.6 mph). However, the sound levels were found
to be relatively constant (around 63 dBA) between 6 to 17 m/s (13.4 and 38 mph). Above 17 m/s
(38 mph), the turbine blades started to pitch to prevent damage. It was determined that since
the turbines operate at a single rotational speed, sound levels from the existing turbines are
relatively constant. Most of the sound was created by air turbulence around the blades, the yaw
motors, and the generator. Incidents of malfunctions that created unusual sounds have
occasionally occurred since the existing turbines have been in operation, but these were fixed
soon after reports were made.

3.4.2 Direct and Indirect Impacts Presented by Alternative

Although noise impacts were not identified during public scoping as a significant issue, a number of
noise-related issues and concerns were raised by the public. Specifically, people are concerned about
the noise levels of the turbines and the extent this noise would be disruptive to their residences and
while recreating in the Project area. People are also concerned that the Proposed Action would
adversely affect the solitude and wildland attributes of the nearby Lamb Brook Area and the Aiken
Wilderness. In addition, a number of public comments received on the SDEIS raised concerns about
reported impacts to human health from wind turbines. In response to those comments, a new
appendix has been added to this FEIS. See Appendix K for a summary of potential health effects
turbines and turbine noise. This section addresses potential noise-related direct and indirect impacts
due to the construction and operation of the Proposed Action. The Project impacts are in addition to
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the existing noise already generated by the existing Searsburg facility turbines. The indicator used to
focus the discussion of noise impacts is the evaluation of the potential magnitude of sounds for
facility construction and operation. As described above, potential noise impacts were assessed from
seven monitoring sites in five discrete noise zones, with focus on nearby residences and along two
designated GMNF trails, one in the Lamb Brook Area and one at the nearest edge of the George D.
Aiken Wilderness Area. Potential noise impacts to wildlife that may be using the Project area are also
considered based upon wildlife observed using the area around the existing Searsburg facility
turbines over the last 10 years.

3.4.2.1 Proposed Action

The disclosure of impacts begins with a discussion of the impacts of Project construction. This is
followed by discussion of the impacts of Project operation, including a description of the modeling
used to describe anticipated potential impacts.

3.4.2.1.1 Potential Impacts of Construction

Noise from temporary construction-related activities would be generated and experienced at
nearby homes. Construction of the Proposed Action would include the following activities over the
planned nine-month construction period:

= Site and Right of Way Clearing

= Construction of Access Roads

= Movement of Vehicles

» Foundation Excavation and Construction

=  Wind Turbine Structure Erection

= Underground Electrical Collection System Installation
= Substation Installation

= Site Cleanup and Restoration

Blasting may also be required, depending on subsurface conditions. If blasting activities are
necessary, they would likely be limited in nature and would be conducted in strict compliance
with safety and public notification/warning requirements, in accordance with applicable federal
and state regulations. Refer to Section 3.2.2.1.6 for additional information about blasting.

Design criteria to minimize temporary construction-related noise would include various measures
for noise abatement, such as ensuring all engines have functional mufflers in good condition,
minimizing equipment idling, and limiting hours of construction from 7 a.m. to 7 p.m. (except for
possible extended concrete pours and similar events, and other minor construction activities that
may need to extend earlier or later). Construction noise would be produced primarily by diesel
engines that power construction equipment and by the operation of rock drills, jackhammers, and
compactors. Generally, engine noise would dominate the noise produced by diesel and gasoline
engine-powered equipment.
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Table 3.4-4 presents an estimate of the maximum noise levels from construction equipment at
various distances. A distance of 2,600 feet represents the typical distance construction activities
would take place from residences, while 2.2 and 4.6 miles represent the distances from the
Project site to Woodford State Park and Atherton Meadows State Wildlife Management Area,
respectively. Sound levels are likely to be further reduced due to intervening dense vegetation
and topography. As a general rule, not all equipment listed would be employed during each
phase of construction, and the equipment is typically operated intermittently during a work shift.

Table 3.4-4: Maximum Sound Levels (dBA) from Construction Equipment at Various

Distances
Equipment 50 feet 2,600 feet 2.2 Miles 4.6 Miles
M-250 Liftcrane 83 42 24 10
2250 S3 Liftcrane 78 37 19 5
Excavator 83 44 29 21
Dump truck being loaded 86 49 35 27
D e 25 7 5 7 7
eS| 2 2 1
Concrete truck 81 40 22 8
Bulldozer 85 44 26 12
Rock drill 100 54 13 17
Loader 80 38 19 5
Backhoe 80 39 19 7
Chipper 96 58 40 26

Note: Table assumes hard ground around construction site, and ISO 9614-2 propagation with no vegetation
reduction. Actual sound levels will likely be lower given the prevalence of dense vegetation and soft ground
around the Project site. Sources: RSG, 2007b, 2010.

The noise levels expected from Project construction activities would be similar to that caused by
road construction or logging activities. It is anticipated that work would be undertaken at several
locations across the Project site simultaneously, to construct the Project as efficiently as possible.
Aside from access road construction near Route 8, Project construction would occur well away
from the nearest residences (a minimum of 0.5 mile for turbines locations) and thus would have
a minimal impact on noise levels at those locations. Area landowners also would be notified in
advance about certain types of construction noise, e.g., blasting, should it be necessary.
Furthermore, in the event of an unusual or disturbing noise from the Project, neighbors would be
able to contact a site supervisor to report noises. In collaboration with the Forest Service, the site
supervisor would work closely with the Towns and local residents to address construction noise
complaints to the extent possible.

Due to the setbacks proposed for the Project and the limited duration and timing of construction
activities, construction noise would likely produce only temporary, short-term adverse impacts on
nearby residences, recreational users of the GMNF, and wildlife. Sound levels from Project
construction would be considerably less than background noise levels at_nearby state facilities
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(RSG, 2010), and therefore recreational users of these facilities would not be affected. These
temporary impacts should not pose an undue burden on the local community.

3.4.2.1.2 Potential Impacts of Site Operation

Sound levels from wind turbines are a function of wind speed. Background sound is also a
function of wind speed, i.e., the stronger the winds, the louder the resulting background sound.
In areas that are covered by trees and bushes, such as the Project area, this effect is amplified.
Combined with the fact that the frequency spectrum from wind is very similar to the frequency
spectrum from a wind turbine, the sound from a wind turbine is generally masked by wind noise
at downwind receivers. An exception can occur when winds are blowing on top of the ridge
where the turbines are located, despite little or no wind at ground level in the valleys, where
most receptors are located. This can occur because winds tend to be lighter on the leeward side
of a ridge, and because the “roughness” of forest cover slows surface winds. To evaluate this
phenomenon, RSG (2007b) compared wind speed on the ridge with sound levels at various
measurement sites. In each case, sound levels in the valley were correlated with wind speed on
the ridge. However, ambient sound levels in the valley did not start to rise until the wind speeds
on the ridge reach 5 to 7 m/s (11 to 16 mph). The turbines would not be running or producing
noise at wind speeds below 4 m/s (9 mph), which is the cut-in speed for power generation.
Therefore, for receptors in the valley, the wind turbines would be most audible when winds are
blowing with relatively low speeds (4 to 7 m/s or 9 to 16 mph) on the ridge, but not in the valley.
When generating in such low wind conditions, the turbines would be operating at low speeds and
would have proportionally lower sound emissions.

Various meteorological conditions can also affect sound propagation, primarily wind shear and
temperature lapse. Wind shear is the difference in wind speeds by elevation, and temperature
lapse rate is the temperature gradient by elevation. Under conditions with high wind shear (large
gradient), sound levels upwind from the source tend to decrease, while sound levels downwind
tend to increase. With temperature lapse, when ground surface temperatures are higher than
those aloft, sound levels on the ground will decrease. The opposite is true when ground
temperatures are lower than those aloft (an inversion condition). In general, sound transmits
furthest under stable conditions with a strong inversion, such as during a clear night with low
winds. In those situations, sound levels produced by the wind turbines would be at their lowest.
Under very stable conditions, wind speeds are generally too low to generate electricity, and thus,
the wind turbines would produce little or no noise. As a result, worst-case conditions for wind
turbine noise emissions tend to be under more moderate nighttime inversions. A full range of
meteorological conditions was accounted for in the Project noise models, as described below.

The different noise generating characteristics of turbines models were considered during turbine
selection. Only turbines with maximum sound power levels of 107.5 dBA or less were considered
for the Project to ensure that noise generated by the Proposed Action would not exceed the
noise standard adopted for the Project of 45 dBA(exterior)(Leq)(1 hr). In addition, the Project
would be constructed and operated so that the turbines would emit no prominent discrete tones,
pursuant to ANSI standards, at nearby residences. These limits are consistent with WHO
community noise guidelines to protect against sleep disturbance and annoyance.
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Since turbine selection for the Proposed Action was not final at the time of the original noise
studies, RSG evaluated potential sound levels from two different models, the Gamesa G87 and
Suzlon S88, using the S88 for modeling purposes so as to present the worst-case scenario. The
Applicant subsequently determined that the Gamesa G80 turbine would be better suited to the
Project site, and RGG (2007b) issued a Revised Noise Impact Study to evaluate potential impacts
from that specific turbine model. The Gamesa G80 has a maximum sound power level of 105
dBA, which is roughly equivalent to a maximum sound pressure level of 55 dBA 90 meters (295
feet) from the turbine base.

Noise Model

To determine the predicted noise impact from the Proposed Action, modeling was performed
using the Cadna A acoustical modeling software, an internationally accepted acoustical model
with a high level of reliability. The model follows methods specified by the International
Standards Organization, as noted in Section 3.4.1. This method predicts dBA under
meteorological conditions favorable to sound propagation from sound sources, including
downwind propagation. The model also takes into account source sound power levels, surface
reflection and absorption, atmospheric absorption, geometric divergence, meteorological
conditions, walls, barriers, berms, and terrain.

Sound attenuation from the existing forest cover in and around the Project site was excluded
from the model in order to present a conservative, worst-case scenario. A 25 meter by 25 meter
grid of modeled receivers was set up at locations within 12,900 acres (20 square miles) around
the Project site; discrete receivers were also placed at all residential homes within this area,
using the Vermont Emergency 911 database. A receiver is the point on the ground at which the
computer model can calculate anticipated sound levels. Figures 3.4-1 through 3.4-8 shows
selected discrete receivers as yellow and black circles. These receivers include the closest homes
to the project, other representative residences, and backcountry areas to the west and south of
the Project. In order to provide an accurate comparison to existing conditions, three of the
modeled receivers are located at background sound monitoring locations (MB1, MB2 and MB3)
described above in Section 3.4.1.

Wind Turbine Noise Levels Used in Modeling

Wind turbine manufacturers test their turbines using two international standards:

= International Electrotechnical Commission standard IEC 61400-11:2002(E), “Wind
Turbine Generator Systems — Part 11: Acoustic Noise Measurement Techniques”

= International Electrotechnical Commission standard IEC 61400-14:2005(E), “Wind
Turbine Generator Systems — Part 14: Declaration of Apparent Sound Power Level and
Tonality Values”

These standards provide sound power emission levels from a turbine, by wind speed and
frequency, and also provide confidence intervals under typical operation. In addition to the sound
levels, the manufacturers publish information quantifying pure tones, if any, from the turbines.
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Results of Noise Modeling Under Maximum Rated Sound Power

Noise impacts from the existing Searsburg facility turbines (and substation) and the 17 proposed
turbines (and proposed substation) were modeled using their maximum rated sound power
levels. It is important to note that the modeled sound levels represent worst-case conditions, as
they are based on the maximum sound output from the wind turbines (i.e., the mean reference
sound power level plus the confidence interval provided by the manufacturers), and assume a
moderate nighttime inversion with winds blowing from each turbine to each receiver. All Project-
related sound levels are mapped in dBA(exterior)(Leq)(1 hr), the units in which the Vermont PSB
set standards for the Project. The following scenarios were modeled to quantify sound levels
anticipated from the Project:

e  Project-related noise from the Proposed Action, assuming 17 Gamesa G80 turbines
operating at their highest rated sound power (Figure 3.4-2).

e The No Action alternative, consisting of 24-hour background traffic noise and the
existing Searsburg facility turbines, operating under the highest sound emissions
derived from the recent monitoring data (Figure 3.4-3).

e The difference between Project-related noise from the Proposed Action and the No
Action alternative (Figure 3.4-4).

As shown on Figure 3.4-2, modeling indicates that the highest Project-related noise level that
would occur at a residence from operation of the Proposed Action is 39 dBA(exterior)(Leq)(1 hr),
which is well below the noise standard of 45 dBA(exterior)(Leq)(1 hr). Similarly, sound levels at
all other residential locations are also below the noise standard of 45 dBA(exterior)(Leq)(1 hr).

As shown on Figure 3.4-3, existing noise levels at the residence that would receive the highest
levels of Project-related noise are currently 58 dBA(exterior)(Leq)(24). When the sound levels
between Project-related noise from the Proposed Action and the No Action alternative are
compared, the modeling indicates that there would be no change in Leq(24) noise levels at any
residence (Figure 3.4-4). The greatest modeled difference between Project-related noise from the
Proposed Action and the No Action alternative would occur at Site MB1 near the eastern border
of the Aiken Wilderness, at the end of Forest Road 74 in Woodford (Figure 3.4-4). At this
location, Project-related sound levels would reach 29 dBA(exterior)(Leq)(1 hr), while existing
noise levels are currently just 25 dBA(exterior)(Leq)(24). Therefore, a net increase of 4 dBA
would occur at this site. This location, west of the Western Project site, is also a VAST
snowmobile trail, and experiences varying amounts of engine noise during the winter months,
not accounted for in the monitoring results for the No Action alternative. Therefore, during
snowmobile season, existing noise sources may be louder than indicated on Figure 3.4-3, and the
net increase in sound levels may be somewhat less.

The second greatest modeled difference between Project-related noise from the Proposed Action
and the No Action alternative would occur at Site MB3 in the Lamb Brook Area. At this location,
Project-related sound levels would reach 32 dBA(exterior)(Leq)(1 hr), while existing noise levels
are currently 29 dBA(exterior)(Leq)(24). Therefore, a net increase of 3 dBA would occur at this
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site. This location, south of the Eastern Project site, is also a VAST snowmobile trail (the regional
east-west Corridor 9 trail), and also experiences varying amounts of engine noise during the
winter months.

Additional Model Scenario Using Meteorological Data

Because wind turbines operate at all types of wind speeds and directions, not just those assumed
in the ISO Standard (see Section 3.4.1), one year of hourly wind speed and direction data was
obtained from the ridge top meteorological towers in Searsburg. The data was initially used in
conjunction with varying parameters and algorithms to evaluate the likelihood of sound levels
exceeding the WHO community noise guideline of 45 dBA Leq(night). That analysis concluded
that there would be no period during which the average 8-hour nighttime sound level for the
existing Searsburg facility and proposed Deerfield turbines would exceed 41 dBA at the nearest
residence (RSG, 2007b). This data was subsequently re-analyzed to assess compliance with the
Project standard of 45 dBA(exterior)(Leq)(1 hr) at the nearest home. The data analysis using
8,760 hours of meteorological data showed the worst-case impacts would occur when winds with
a stability class of F or G, which occur at night, blow from the south. Results indicated that the
maximum modeled sound level under these conditions would be less than 45
dBA(exterior)(Leq)(1 hr) at the nearest home (RSG, 2010).

The year of meteorological data can also be used to determine consistency with the WHO night
noise guidelines. The combined Lnight,outside from the Proposed Action and existing Searsburg
turbines would be 37 dB at the Shea residence (RSG, 2011b), below the 40 dB Lnight,outside
limit recommended in the night noise guidelines (WHO, 2009). These results are confirmed by a
recent paper that showed that annual average sound levels are likely to be at least 5 dB lower
than their one-hour maximum level (Kaliski & Duncan, 2010). The difference between the
maximum and annual impacts is due to the fact that the maximum level occurs when winds are
blowing from the source to the receiver or during moderate nighttime inversions, and
simultaneously, the wind speeds at hub height are high enough to operate the wind turbine at its
maximum sound output. However, in reality, the wind direction constantly shifts, meteorological
conditions change, and the wind is not always strong enough to generate the maximum sound
power from a wind turbine.

Potential Impacts to Nearby Residences

The area around the Project site is relatively sparsely populated, with mature forests on rolling to
rugged topography. No residences are located on GMNF lands for many miles to the west of the
Project site. GMNF lands in the Lamb Brook Area extend to the south, to the hamlet of
Heartwellville. The closest residence there is located approximately 2 miles south of the
southernmost Searsburg Wind Facility turbine, and 1.4 miles south of the closest proposed
turbine, the southernmost in the Eastern Project site. To the east, GMNF and other undeveloped
lands extend east approximately 2 miles to the Harriman Reservoir. Scattered residences are
located along Route 8, Sleepy Hollow Road, and Route 9 to the northeast, north and northwest
of the Project sites. The closest residence to the existing Searsburg facility and the proposed
turbines is located on the east side of Route 8, 0.7 mile northwest of the northernmost Searsburg
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Wind Facility turbine. This residence would be 0.5 mile (approximately 805 meters) northeast of
the closest proposed turbine (Turbine W8, in the Western Project site).

Although sound generally travels best on calm nights, these conditions are typically unfavorable
for wind turbine operation, and as such, wind turbine sound levels are generally low. In addition,
the presence of forest vegetation and topography would reduce the proposed modeled noise
levels, which did not incorporate the sound-masking effects of vegetation. During the warmer
months when the leaves are out, windows at the closest residences may be open. The sounds
from the wind turbines would be partially masked by the intervening forest cover. Background
sound also increases with increasing wind speeds, particularly at locations covered by mature
trees and shrub vegetation, such as within and around the Project sites, further masking the
increase in Project sound levels under windy conditions.

Noise conditions measured at Site B3 in December 2005 are considered representative of
background conditions at this residence. As described in Section 3.4.1, background noise was
influenced by the occasional car on Route 8 and ridge top wind speeds, which increased noise
from trees and operational noise from the existing Searsburg facility. Modeling results indicate
this residence experiences an A-weighted existing noise level of 41.8 dBA, the highest of the
residences in the vicinity of the Project site. This is considered a faint noise level characteristic of
a suburban area (see Figure 2 in RSG Noise Primer in Appendix B).

The highest Project-related noise level (i.e., without consideration of the masking effect of
existing noise conditions) from operation of the Proposed Action that would occur at a residence
is 39 dBA(exterior)(Leq)(1 hr), which is well below the Project noise standard of 45
dBA(exterior)(Leq)(1 hr). Once noise generated by traffic conditions, the Searsburg Wind Facility
and other sources is taken into consideration, noise modeling indicates that the addition of the 17
Gamesa G80 turbines and the substation would not result in an increase in noise levels at any
nearby residence (Figure 3.4-4). Background noise levels would mask Project-related sound at
residences primarily located along Routes 8 and 9. Route 9 receives an average daily traffic
volume of approximately 4,400 vehicles per day. While homes along Route 8 experience noise
from only an occasional vehicle (average daily traffic volume of about 720 vehicles per day),
background noise levels already include low levels of sound from the existing Searsburg facility
and winds.

To assess potential impacts from low frequency noise at residences, RSG (2007b) calculated the
un-weighted sound pressure levels (dB) anticipated outside nearby residences. At the residence
with the highest overall low frequency noise levels from the turbines, the sound level would not
exceed 60 dB at a frequency of 31.5 Hz, or 55 dB at a frequency of 63 Hz. These levels,
anticipated to occur at the exterior of residences, are well below the interior low frequency noise
threshold of 65 to 70 dB that could result in moderately perceptible building vibrations at those
frequencies.

As described in Section 3.4.1.2, Condition #28 of the CPG established noise standards for the
PSB-approved 15-turbine Project of 45 dBA(exterior)(Leq)(1 hr) or 30 dBA(interior
bedrooms)(Leq)(1 hr). These requirements would also apply to selection of either the Proposed
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Action or East Side Only alternative. Conditions #29 and #30 provide assurances for noise
monitoring and enforcement of noise standards. In the event that noise from Project operation
were to exceed the maximum allowable levels, the PSB would require the Applicant to take all
remedial steps necessary to bring the sound levels produced by the turbine(s) into compliance
with allowable levels, including modification or cessation of turbine(s) operation. Furthermore,
the Applicant would be required to implement a PSB-approved Noise Monitoring Plan during the
first full year of operation. This Plan would establish a monitoring program to confirm compliance
with the maximum allowable sound levels under a variety of seasonal and climatic conditions.
The plan would also specify protocols to be followed should complaints be received about the
Project exceeding noise limits (including monitoring at the affected locations, as appropriate).
The Applicant would then be required to submit any such monitoring results to the PSB for
review.

Should the Responsible Official decide to issue a land use authorization for the Proposed Action,
the Forest Service permit would require compliance with the terms and conditions of the CPG, as
noted above. The noise monitoring and compliance requirements contained therein would be
intended to protect local residents from turbine noise that could result in sleep disturbance, and
provide recourse in the event that turbine noise was to exceed allowable limits.

Potential Impacts to Lamb Brook Area

The turbines in the Eastern Project site are located in the northwestern-most portion of what was
previously known as the Lamb Brook Area in the GMNF, on the same ridgeline that contains the
existing Searsburg facility turbines. Three management areas are now found in the Lamb Brook
Area, Diverse Forest Use, Remote Wildlife, and Remote Backcountry. There are no Forest Plan
sound or noise restrictions in the area. Recreational use of the Lamb Brook Area is relatively low,
except during the hunting and snowmobile seasons, as described in Section 3.13.1. Access to the
Lamb Brook Area is difficult, with no open road access, designated parking areas, signage,
developed recreational sites, or posted information. The area is rimmed by hills and ridges. Some
undesignated trails cross the area and ascend the relatively low topographic high points. The
east-west VAST Corridor 9 snowmobile trail is also used for hiking and can be accessed from
Route 8 or from the remnants of former Forest Road 266 which is gated at its entry point on
Route 100 just south and east of Heartwellville.

Noise modeling indicated that sound levels above 40 dBA from the existing Searsburg facility
turbines are limited to the northern border of the Lamb Brook Area. To measure background
sound levels indicative of what most recreational visitors to the Lamb Brook Area would
experience, monitoring Site MB3 was located on a trail approximately 1 mile southeast of the
closest (southernmost) proposed turbine in the Eastern Project site. Background sounds levels
measured at Site MB3 in November 2005 were closely correlated with wind speed and were
relatively low during the night, especially during calm winds. As depicted in Figure 3.4-3, the
existing sound level at Site MB3 is 29 dBA Leq(24).

Noise modeling indicated that Project-related noise from the Proposed Action would be 32
dBA(exterior)(Leq)(1 hr) at Site MB3, without considering the masking effects of vegetation,
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background noise due to winds in the forest, and intervening topography. This represents an
increase of 3 dBA from the 29 dBA recorded in November 2005. However, the leaves in the forest
during the warmer months should help muffle Project noise. In the winter, the trail is a
designated snowmobile trail, part of the heavily used regional east-west VAST Corridor 9 (see
Section 3.13.1). The snowmobile season typically opens around December 15 (after the
November 2005 background sound level monitoring occurred) and ends in early April, depending
on snow cover. Therefore, the sounds of motorized snowmobiles were not part of the
background sound levels measured at Site MB3.

Operation of snowmobiles would create more noise in winter in much of the Lamb Brook Area
than the proposed turbines. Project operations noise would be anticipated to cause no quality of
life concerns in this large GMNF area, which should still retain its solitude and wildlife attributes,
especially outside of snowmobile season and when the trees are in full leaf.

Potential Impacts to George D. Aiken Wilderness Area

The 5,060-acre congressionally designated Aiken Wilderness is located approximately 1.5 miles
west of the Western Project site at its closest point. Background sound levels measured at Site
MB1 on Aiken Road (also called Forest Road 74) near the eastern border of the Wilderness Area
rose and fell with ridge top wind speeds during the monitoring period in early December 2005.
There were few indications of traffic or infrequent loud events, as would be expected at this
location in the GMNF at approximately 1.4 miles south of Route 9. As depicted in Figure 3.4-3,
the existing sound level at Site MB1 is 25 dBA Leq(24).

Noise modeling indicates that Project-related noise from the Proposed Action would be 29
dBA(exterior)(Leq)(1 hr) at Site MB1, without considering the masking effects of vegetation,
background noise due to winds in the forest, or intervening topography. While these conservative
assumptions were intentionally used in the noise modeling to ensure analysis of worst-case
impacts, the result is that Project-related increase would likely be less than the noted 4 dBA
difference much of the time. This is partially due to the leaves in the forest, which would help
muffle or mask Project noise during the warmer months, as would insect (e.g., crickets chirping)
and birdcalls. Also, Forest Road 74 is a designated snowmobile trail (VAST Corridor 7A), as
described in Section 3.13.1. The snowmobile season typically opens around December 15 and
ends in early April, depending on snow cover. As indicated in Section 3.4.1.3, background sound
monitoring was conducted in late November and early December, before snowmabile season
began. Operation of snowmobiles would create far more noise along the eastern border of the
Aiken Wilderness than turbines located a minimum of 1.5 miles away, thereby providing
wintertime masking of Project-related noise. Furthermore, because snowmobile noise is part of
the existing wintertime noise environment (yet was not included in the background sound
monitoring), the measured background sound levels are lower than those actually experienced at
this site during much of the winter. Therefore, the modeled maximum difference of 4 dBA would
be most likely to occur in early spring and late fall.

There are no Forest Plan sound or noise restrictions within or adjacent to the wilderness area.
There is no expectation that visitors to any part of the Aiken Wilderness would not hear sounds
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related to human development and use. The area was designated as Wilderness in 1984, well
after the local state highway system was established. As described in Section 3.13.1.3, visitation
and use of the Wilderness is light. To represent the maximum Project-related noise levels that
would be experienced in the Wilderness area, Site MB1 was located on the eastern edge of the
Aiken Wilderness, closest to the proposed facility. As visitors go deeper into the Wilderness area,
lesser, or conceivably no, potential Project noise impacts would be expected. The middle of the
Wilderness area is approximately 3 miles from the closest proposed turbine. The heavy
vegetation during summer months and ambient sound from year-round traffic on Route 9,
occasional snowmobile noise in the winter, and other existing sources would further mask any
Project noise for visitors into the deep interior of the Wilderness (i.e., further away from the
Project than monitoring Site MB1). In comparison, the middle of the Wilderness area is
approximately 2.1 miles from Route 9, closer than to the Project. Any noise impacts would most
likely result first from traffic on Route 9, particularly from large trucks that routinely travel this
route.

Potential Impacts to Wildlife

Wildlife movement at and near the Searsburg Wind Facility was documented by a remote camera
in October 2005 (typically the month of highest bear activity in the area) and between April and
November 2006. Moose, bear, red fox, coyote, deer, fisher, raccoon, songbirds, and turkey were
photo-documented in the immediate vicinity of Searsburg Wind Facility’s Turbine 7. Seventy-eight
percent of the wildlife observations in 2005 and 57% of those in 2006 were made when Turbine
7 was generating and thus creating noise (Wallin, 2005b, 2006b).

Noise modeling demonstrated that Project noise would be generally uniform in magnitude and
that sound levels over the entire Project area would often be dominated by and uniformly
dependent on the speed of the wind. In deciduous forests, it is likely that higher background
noise levels could be expected under windy conditions in the spring and summer due to leaf
rustle. Because turbine noise levels generally drop in parallel with the level of masking noise,
impacts during most low wind situations would not be notably different than those experienced
during high wind conditions, when the turbines generate maximum sound levels.

This information suggests that wildlife do not completely avoid noise generated by wind turbines,
but continue to use areas immediately around these structures, at least to some extent. It should
be noted that the older generation Searsburg facility turbines generate more noise than would be
expected from the newer models, and yet wildlife have continued to use the area around the
Searsburg facility. Turbine noise in general is fairly steady, relatively modest in volume and tone,
and not sudden or sharp. These types of noises generally do not elicit an avoidance response
from many of the wildlife species observed in the Project area, particularly as wildlife acclimate to
the sounds of turbines, and as they move further away from the turbines. Therefore, only
minimal noise impacts to wildlife would be expected from the Proposed Action.

Potential Impacts to Nearby State Facilities

RSG (2010) extended the sound model to include Woodford State Park and Atherton Meadows
State Wildlife Management Area. The new receivers were modeled using the same parameters
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described above. None of the roadways near Atherton Meadows State Wildlife Management Area
were included in the model, so a default background sound level of 20 dBA was assumed for the
No Action alternative. For reference, this level is lower than the quietest sound levels monitored
in the Aiken Wilderness. The model assumes favorable propagation conditions to each receiver.

At Woodford State Park, Project-related sound levels were modeled at two locations: on top of
the 2,414 foot (735 meter) peak to the east of the Adams Reservoir, and at the Contact Station
just north of the Reservoir. The distance from these modeled receivers to the nearest proposed
turbines is 2.2 miles (3.5 km) and 2.4 miles (3.9 km), respectively.

At Atherton Meadow State Wildlife Management Area, a receiver was placed at Atherton Meadow,
and a second was placed at the northeast corner of the management area, closest to the
proposed wind turbines. These receivers are 5.5 miles (8.9 km) and 4.6 miles (7.4 km) away,
respectively, from the closest proposed wind turbine.

Table 3.4-5: Modeling Results for Receivers at State Facilities.

Project- Related Noise, dBA Leq(1-hour).
Background .
Modeled Receiver Noise Proposed Reduced East Side
Leq(24) Action st 7
Alternative Alternative
Woodford Peak 45 24 27 15
Woodford Contact Station 46 22 25 13
Atherton Meadows 20 8 9 8
Atherton NW 20 11 12 11

Source: RSG, 2010.

As indicated in Table 3.4-5, Project-related sound levels would be considerably less than
background noise levels under the Proposed Action (RSG, 2010).

Other Potential Impacts of Site Operation

Other potential noises associated with operation of the Proposed Action include noise from
transformers, transmission lines, and O&M activities. Each of these potential noise sources is
discussed below:

= Transformers — Each turbine would contain a transformer to step the voltage up to 34.5
kV, and the proposed Project substation would also contain transformers. Transformer
noise emissions are subject to National Electrical Manufacturers Association (NEMA) TR-1
standards. Furthermore, transformer noise has been included in the noise propagation
model. As previously discussed, the combined Project-related noise from the proposed
turbines and the substation would be less than 45 dBA Leq(1 hr) outside all area
residences.

= Transmission Lines — The transmission lines associated with the Project would be 34.5
kV and 69 kV. The voltage of these lines is too low to generate any significant corona
noise, and would likely be inaudible next to the lines (RSG, 2007b).
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= Operations and Maintenance — The anticipated maintenance and operations schedule
predicts that two round trips each day via a pickup truck or off-road vehicle in adverse
conditions may be required. This level of increased traffic would not result in any adverse
noise impact to nearby residences, considering the proximity of Routes 8 and 9. Routine
maintenance at turbine transformers and at the substation would create little if any
adverse noise impacts.

In addition, there are some circumstances in winter where ice can form on a wind turbine blade,
creating higher levels of turbulence noise. However, these events are expected to occur
infrequently, be of short duration, and occur in the winter when most people are indoors.

Summary of Proposed Action Impacts

As described above, any adverse noise impacts from construction would be short-term and
intermittent, with most activities taking place away from the immediate vicinity of residences.
Design criteria and mitigation measures would be implemented to minimize impacts to the extent
possible.

Operational impacts have been fully described above. As depicted in Figure 3.4-4, Project-related
noise from the Proposed Action would result in no change to the sound levels at any area
residences when compared to existing sound levels (which include the existing Searsburg facility
and background traffic levels). Increases in sound levels from existing conditions due to the
Proposed Action would occur at Site MB1 near the eastern border of the Aiken Wilderness and
Site MB3 in the Lamb Brook Area. It is important to note that these areas are generally isolated,
forested locations, with no residences nearby (within 1 mile).

As described in Section 3.4.1.2, the Project noise standard is based on the Vermont Public
Service Board requirement, which states “Deerfield shall construct and operate the Project so
that the turbines emit no prominent discrete tones pursuant to ANSI standards at the receptor
locations; and Project related sound levels at any existing surrounding residences do not exceed
45 dBA(exterior)(Leq)(1 hr) or 30 dBA(interior bedrooms)(Leq)(1 hr)” (PSB, 2009). In order to
protect the privacy of nearby residents, no monitoring or modeling of interior sound levels was
conducted inside homes in the vicinity of the Project area. As shown on Figure 3.4-2, Project-
related noise would not exceed 39 dBA(Leq)(1 hr) at the exterior of any home in the Project
area, and the Project would be in compliance with all applicable laws and standards.

Conditions #29 and #30 of the CPG provide assurances for noise monitoring and enforcement of
PSB noise standards. The Applicant would be required to implement a PSB-approved Noise
Monitoring Plan during the first full year of operation. In the event that noise from Project
operation were to exceed the maximum allowable exterior or interior levels®, the PSB would
require the Applicant to take all remedial steps necessary to bring the sound levels produced by
the turbine(s) into compliance with allowable levels, including modification or cessation of

8 It may be reasonable to install sound monitors inside bedrooms of private residences in response to specific complaints during
facility operation, should the need arise.
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turbine(s) operation. These monitoring and compliance requirements would protect local
residents against sleep disturbance, and provide recourse in the event that turbine noise exceeds
allowable limits.

3.4.2.2 No Action Alternative

No turbines, access roads, or other Project components would be constructed under the No
Action Alternative, and therefore no direct, indirect, or cumulative noise impacts would be
anticipated other than those associated with continuing and on-going Forest Service
management activities and natural processes within the Project area. The No Action alternative
would still include noise impacts now generated from the Searsburg Wind Facility, and from
traffic noise. Existing background noise levels in the Project area are discussed in Section 3.4.1
above, and illustrated on Figure 3.4-3.

3.4.2.3 Reduced Turbines in Western Project Site

Results of noise modeling for the Reduced West alternative indicate sound levels slightly greater
than those that would occur under the Proposed Action in some areas, as described below. For
comparison, see Figures 3.4-5 and 3.4-2, which depict Project-related sound levels for the
Reduced West alternative and the Proposed Action, respectively. This difference is primarily
because this 15-turbine alternative includes 10 Gamesa G87 turbines, which have a maximum
sound power level of 106.5 dBA, slightly higher than the 105 dBA maximum sound power level
for the Gamesa G80 turbine. (The remaining 5 turbines in this alternative, and all 17 turbines in
the Proposed Action, would be Gamesa G80 turbines.) Another contributing factor to the higher
sound levels predicted for the Reduced West alternative is the more compact layout of the
western turbine array as compared to the Proposed Action. The highest Project-related noise
level (without consideration of existing noise conditions) from operation of the Reduced West
alternative that would occur at a residence is 40 dBA(exterior)(Leq)(1 hr), which is well below the
Project noise standard of 45 dBA(exterior)(Leq)(1 hr), and is 1 dBA greater than the highest
Project-related noise level that would occur under the Proposed Action (which would occur at a
residence along Route 8). This 40 dBA(exterior)(Leq)(1 hr) noise level would occur at a home
along Putnam Road, while those residences along Routes 8 and 9 would experience Project-
related sound levels of 36 to 38 dBA(exterior)(Leq)(1 hr).

Figure 3.4-6 shows the difference between Project-related noise from the Reduced West
alternative and the No Action alternative. As depicted in Figure 3.4-6, no homes would
experience a difference in sound levels when comparing Project-related noise from the Reduced
West alternative to existing sound levels (i.e., the No Action Alternative), which include the
Searsburg facility and monitored background traffic levels. Project-related noise at nearby homes
would be consistent with both the 1999 WHO community noise guidelines and the 2009 WHO
night noise guidelines (RSG, 2008, 2011a,b).

Increases in sound levels from existing conditions (i.e., the No Action Alternative) as a result of
the Reduced West alternative would occur at Site MB1 near the eastern border of the Aiken
Wilderness (7 dBA) and Site MB3 in the Lamb Brook Area (4 dBA)(RSG, 2011c).
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When compared to the Proposed Action, removal of the three southern-most turbines and
addition of one turbine in the northern section of the turbine string in the Western Project site
would likely result in slightly reduced construction and operational sound levels along reaches of
Route 8, in the vicinity of the overhead transmission line.

3.4.2.4 Turbines in Eastern Project Site Only

Noise modeling results for this alternative indicate that eliminating all turbines in the Western
Project site would result in less noise at receptors located at residences along Route 8 and
Putnam Road. The relocation of the substation to the east would also result in less noise impacts
to residences in the northern reaches of the Western Project site. Figure 3.4-7 illustrates the
Project-related sound levels that would be produced by the East Side Only alternative, consisting
of five Gamesa G80 and two Gamesa G87 turbines. For comparison, see Figure 3.4-2, which
depicts Project-related sound levels for the Proposed Action. The highest Project-related noise
level that would occur at a residence from operation of the East Side Only alternative is 32
dBA(exterior)(Leq)(1 hr), which is well below the Project noise standard of 45
dBA(exterior)(Leq)(1 hr). This would occur at a home along Route 8. As shown on Figure 3.4-8,
no homes would experience an increase in sound levels when comparing Project-related noise
from the East Side Only alternative to existing sound levels (i.e., the No Action Alternative).
Project-related noise at nearby homes would be consistent with both the 1999 WHO community
noise guidelines and the 2009 WHO night noise guidelines (RSG, 2008, 2011a,b).

An increase in sound levels of 3 dBA from existing conditions as a result of the East Side Only
alternative would occur at Site MB3 in the Lamb Brook Area. The East Side Only alternative would
not cause any increase in sound levels at Site MB1 in the Aiken Wilderness.

When compared to the Proposed Action and Reduced West alternative, reduced construction and
operational noise impacts would be experienced in northern and western portions of the Project
area, including the Aiken Wilderness, due to the relatively smaller Project configuration and
shorter construction period. The noise level at locations close to the Eastern Project site would
remain similar to that of the other action alternatives.

3.4.3 Cumulative Impacts

The cumulative impact analysis area would be the same area as described for the affected
environment in Section 3.4.1. Cumulative impacts consider potential noise-generating projects and
activities that could occur in addition to the existing Searsburg facility and Proposed Action turbines.
The operational noise of the Proposed Action and the Searsburg Wind Facility were evaluated
together to determine the magnitude of noise effects, as assessed above. Cumulative impacts would
also include noise from projects or sources that occurred in the recent past and those that could
occur in the foreseeable future.

Modeling demonstrated that noise from the Proposed Action and the Searsburg Wind Facility would
be generally uniform in magnitude and that sound levels over the entire Project area would often be
dominated by and dependent on the speed of the wind. The aerodynamic noise generated from
properly operating wind turbines is typically broadband, like fans. This broadband noise is generally
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continuous and has a similar spectrum to normal background noise, as opposed to engine and other
man-made noise, which can contain discrete tones. Tonal noise is similar to individual notes on a
piano, and can be more noticeable and annoying at the same relative loudness level than other types
of noise, because it stands out against background noise. The introduction of construction noise
sources to the Project area, such as intermittent blasting and engine sounds, could result in increased
short-term disturbance to area receptors.

Other than the existing Searsburg facility (constructed slightly beyond the 5 to 10 year period of past
activities considered for cumulative impacts discussion), there are no known projects or activities
from the recent past (5 to 10 years) that are continuing to produce noise impacts. Short-term
projects that previously occurred, such as logging and road construction, have since concluded. Other
similar short-term activities can be expected to occur in the foreseeable future, and produce additive
noise to that produced by the existing Searsburg facility along with the additive noise of the Proposed
Action or alternatives. There are no known private land-based long-term projects or activities
expected in the next 5 to 10 years that would produce a continuous additional noise impact. This
would be expected given the remoteness and low population levels. Regarding activities on NFS
lands, a landscape-scale planning effort for NFS lands south and west of the Project area is expected
to begin in 2011. This planning effort might include additional GMNF lands south of Route 9 and east
of the Project area, as well. It would be at least one to two years beyond 2011 before any definite
proposals would be analyzed. No specific proposals are known at this time. Any noise producing
activities resulting from this future analysis would generally produce short-term noise.

Therefore, the primary additive noise impacts to determine cumulative impacts would come from two
sources. The first would be from construction activities for the Propose Action and alternatives, and
this would be short-term and localized. The second source would be the additional noise impacts
resulting from the long-term operation of any approved action alternative. These impacts have been
fully described above. It is anticipated that this would result in minimal adverse cumulative impacts
that would vary across the sites modeled, dependent on wind and other factors, and vary slightly by
alternative.

3.5 Visual Quality

The visual resource goal in the Forest Plan is to “"maintain or enhance visual resources such as viewsheds,
vistas, overlooks, and special features” (USDA Forest Service, 2006a). Specific objectives identified under
the visual goal include: complete a transition from the Visual Management System (VMS) to the Scenery
Management System (SMS); maintain or enhance visual quality of special areas that contain scenic
features; and maintain or enhance visual quality on the forest. Site-specific analysis is conducted at the
project level, using S&Gs described in the Forest Plan, to establish visual quality objectives for the Project
area and to determine effects of implementing projects.

The description of both the affected environment, as well as potential impacts of the Proposed Action and
alternatives, is based primarily on data and analyses included in the Visual Impact Assessment (VIA)
prepared by Jean Vissering and T.J. Boyle Associates (2008), which has been independently reviewed
and approved by the Forest Service. The complete VIA may be found in the Project Record.
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3.5.1 Affected Environment

This section will start off with a brief introduction to Forest Service management direction for visual
resources, including definitions and terms to be used in the subsequent impact assessment. This
section will also describe the existing conditions of the Project site and surrounding regional
landscape, and provide assessments of the visual character, use, and viewer sensitivity for a variety
of sites on both NFS lands and private lands in the Project vicinity.

The affected environment for visual resources is a 10-mile radius area around the Project site. This
area was selected for analysis because wind turbines could potentially be visible at this distance.
Although the visual impacts from turbines diminish with distance, both because they appear smaller
and because they occupy a smaller portion of overall views, a 10-mile radius area provides a
thorough evaluation of foreground, mid-ground, and background views from which the Project could
potentially be seen.

3.5.1.1 Forest Service Management Direction

Although one of the specific goals of the Forest Plan is to transition from the VMS to the SMS, it
is important to note that this conversion had not yet occurred at the time of the EIS preparation.
Therefore, this visual evaluation was prepared using the VMS, a program that recognizes the
visual landscape as a basic resource, to be treated as an essential part of, and receive equal
consideration with, other basic resources of the land. The VMS provides the framework to
inventory the visual resource, and to provide measurable standards for its management (Bacon,
1979), while the Forest Plan provides updated S&Gs to be used specifically when implementing
the VMS and determining visual quality objectives on the GMNF.

Standards are non-discretionary management requirements that are applicable to all foreseeable
circumstances. Guidelines are discretionary management requirements that are applicable to
most situations, but can be modified at the Project level. The Forest Plan specifies three Forest-
wide visual standards, and two Forest-wide visual guidelines, as outlined below.

3.5.1.1.1 Visual Standards

= S-1: Visual quality objectives shall be determined when implementing the Forest Plan in
specific areas.

= S-2: Visual quality objectives shall be met for all activities.

= S-3: For the viewshed as seen from the Appalachian Trail and the Long Trail, but outside of
the Appalachian Trail and Long Trail MAs, activities shall meet a visual quality objective of at
least partial retention.

A Visual Quality Objective (VQO) is the degree of acceptable alteration of the landscape based on
physical and sociological characteristics of an area. The five levels of VQO and four visual
conditions defined for the GMNF by the Forest Plan are presented below in Table 3.5.1.1-1.
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Table 3.5.1.1-1: GMNF Visual Quality Objectives/Visual Condition Standards

VQOs Visual Condition Standards
Preservation Alterations are caused by ecological changes only.
Retention Alterations made by people are not visually evident

Alterations made by people must appear subordinate within the surrounding

Partial Retention -
natural appearing landscape.

Alterations may dominate the original surrounding landscape, but constructed

Modification facilities must be compatible with the landscape.

Maximum Alterations dominate the original surrounding landscape to a high degree, and do
Modification not relate completely to natural appearing form, line, color, or texture.
Permanent A visual condition is being maintained over time.

Temporary A visual condition in allowed to recover over time.

Enhancement A visual condition is improved by increasing desirable variety in the landscape.
Rehabilitation A visual condition is improved by removing existing visual impacts.

3.5.1.1.2 Visual Guidelines

= G-1: The Built Environment Image Guide should be used to develop the image, appearance,
or architectural character of existing or proposed facilities when considering rehabilitation,
expansion, replacement, or the addition of new improvements.

= G-2: Two tables provided in the Forest Plan should be used as guidelines to determine VQOs.
One of the tables is tailored specifically for timber harvesting activities, and is not further
discussed here. The other table provides guidelines for establishing VQOs for on-site and off-
site views, based on the desired Recreational Opportunity Spectrum and viewer sensitivity, a
portion of which is included as Table 3.5.1.1-3.

The intent of the Built Environment Image Guide is to improve the image, aesthetics,
sustainability, and overall quality of Forest Service facilities consistent with the agency’s role as a
leader in land stewardship. The built environment includes administrative and recreation
structures; landscape structures; site furnishings; structures on roads and trails; and signs. Since
the guidelines apply to structures installed and operated by the Forest Service, along with its
cooperators and permittees, the Built Environment Image Guide should be consulted for the
Deerfield Project. The guide establishes architectural character types for eight provinces
nationwide. The Northeast Province encompasses all of Vermont (USDA Forest Service, 2001a).

On the GMNF, VQOs are established for each project based on the combination of several
elements, including the management area (MA), the Recreation Opportunity Spectrum (ROS), the
Distance Zone, and the viewer sensitivity of the site. Each of these terms is defined below.
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3.5.1.1.3 Management Area

MAs are areas of the National Forest designated in the Forest Plan as having similar management
objectives. The proposed Project site is located in a MA designated as Diverse Forest Use, which
emphasizes a variety of forest uses including timber management, wildlife habitat, and a range of
recreational opportunities. The Forest Plan allows the development of wind energy facilities in
Diverse Forest Use MAs through the land use authorization and Special Use permit process. Such
authorization requires conformance with the GMNF visual S&Gs (see Tables 3.5.1.1-1 and
3.5.1.1-3).

3.5.1.1.4 Recreation Opportunity Spectrum

The Recreational Opportunity Spectrum is a formal Forest Service classification system designed
to delineate, define, and integrate outdoor recreation opportunities in land and resource
management planning. ROS classes are used to describe all recreation opportunity settings, from
natural, undisturbed, and undeveloped to heavily used, modified and developed. ROS
designations attempt to describe the kind of recreation experience one may expect to have in a
given part of the Forest. ROS classes include primitive, semi-primitive non-motorized, semi-
primitive motorized, roaded natural, rural, and urban. For additional information on ROS classes,
see Section 3.13 of this SDEIS.

The MA in which the Project site is located has a Roaded Natural ROS Classification. Roaded
Natural settings consist of a predominately natural appearing environment, with moderate
evidence of the sights and sounds of people. Interaction between users may be low to moderate,
but with evidence of other users prevalent. Opportunities for both motorized and non-motorized
forms of recreation are possible. Natural settings may have modifications that range from being
easily noticed to strongly dominant. Roads and highways may be present, and structures are
readily apparent (USDA Forest Service, 2006a).

3.5.1.1.5 Viewer Sensitivity

Viewer sensitivity provides some measure of the amount and expectation of viewers. The VMS
process identifies categories of sensitivity levels, and provides broad guidelines for identifying the
different levels. There are three categories of viewer sensitivity: high, moderate, and low.

Guidelines for identifying viewer sensitivity levels have been specifically defined by the GMNF for
various areas inside and outside the National Forest, as indicated in Table 3.5.1.1-2.

Green Mountain National Forest Page 121



Final Environmental Impact Statement

Deerfield Wind Project

Table 3.5.1.1-2: GMNF Viewer Sensitivity Levels

Highly Sensitive Locations
The locations listed to the right are considered to be
highly sensitive.

United States or State Highways

Roads averaging at least 150 vehicles per day;

Roads primarily providing access to highly
sensitive recreation sites

National Scenic or National Recreation Trails
including side trails

Heavily used seasonal trails through areas with
recognized scenic attractions

Eligible and designated Wild, Recreational, and
Scenic Rivers that provide outstanding or
substantial scenic values

Riparian Areas with heavy fishing, boating,
swimming, and other uses highly dependent on
viewing scenery

Wilderness

Recreation Special Areas

Ecological Special Areas with unique scenic
features

Town Centers or concentrations of residences

Developed recreation sites except for
trailheads within moderately sensitive locations

White Rocks Cliffs and Ice Beds in the White
Rocks NRA

Observation sites along highly sensitive
travelways

Moderately Sensitive Locations

These locations do not qualify as highly sensitive but
get more than twice as much use as general
undeveloped areas that provide the same recreation
opportunity.

Roads and trails shown on the National Forest
recreation maps except those described as
least sensitive;

Concentrated use areas and observation sites
along moderately sensitive travelways

Eligible and designated Wild, Recreational and
Scenic Rivers that provide locally common
scenic values

Riparian Areas receiving low to moderate use
which is double that of adjacent undeveloped
lands.

Least Sensitive Locations
These are all locations not qualifying as having high
or moderate sensitivity.

Travelways maintained primarily for non-
recreation purposes such as timber access
roads and utility line clearings

Areas where use primarily has little
dependence on scenic viewing. Examples are
hunting or gathering of fuel wood and
Christmas trees.

Every landscape is distinct in both its physical form and in the relationships people develop with
those landscapes. Understanding local and user perceptions and values is essential in evaluating
visual impacts. Public participation is integral to the GMNF review process, which includes public
hearings. Informal interviews were conducted as part of the field assessment process, as

described in the VIA.
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3.5.1.1.6 Distance Zones

Distance zones are divisions of a particular landscape being viewed, and are used to describe the
part of a characteristic landscape that is being inventoried or evaluated. The three categories of
distance zones are foreground, mid-ground, and background. Views in which all three distances
zones are visible are often those with the greatest scenic quality.

Foreground views (within 0.5 mile) are considered to be most sensitive due to the proximity to
the viewer, and the ability to perceive detail. Mid-ground views extend from 0.5 mile to 5 miles®
from the viewer, where one can perceive individual landscape features under clear conditions,
but not in great detail. Background views extend beyond 5 miles, and generally consist of viewing
conditions where only broad landforms are discernible and where atmospheric conditions may
render the landscape an overall bluish color. In general, the scale and impact of a project is
reduced the further it is seen from a viewer.

3.5.1.1.7 Project Area Visual Quality Objectives

Based on the Roaded Natural Area ROS classification of the MA on which the Project is located,
and the management guidelines outlined in Table 3.5.1.1-3, the Permanent Modification VQO
applies to the Project in evaluating both on-site (foreground) and off-site (mid-ground and
background) visual impacts. The Modification VQO permits alterations to “dominate the original
surrounding landscape, but constructed facilities must be compatible with the landscape.” For
mid-ground and background locations, the Visual Conditions Guidelines identifies two possible
VQOs for the Roaded Natural ROS. It notes that “when viewing lands from a distance, some
change may be apparent,” and goes on to say that “on the upper part of the more noticeable
peaks and ridges, changes may be seen but are subdued and subordinate to the surrounding
natural appearing landscape.” This is where the Partial Retention VQO applies. However, in
“other locations changes may be more noticeable and even begin to dominate the view but
should be in harmony as are most private pastures and croplands (Modification).” Tables
3.5.1.1-1 and 3.5.1.1-3 illustrate the S&Gs as listed in the Forest Plan.

*The VMS uses 3 to 5 miles for mid-ground views while the SMS uses 4 miles. In the VIA the more inclusive 5 miles was used in
order to represent a “worst case” condition, and because of the size of wind turbines which increases their visibility for mid-ground

areas.
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Table 3.5.1.1-3: GMNF Visual Condition Guidelines for the Roaded Natural Area ROS

Recreational

Visual Condition on-Site
(within 0.5 mile)

Up to 10% per 1000
acres may be
TEMPORARY
MODIFICATION

Opportunity Viewer and Distribution per Mile Visual Condition as Seen from off-Site at
Spectrum Sensitivity (50 Acres) of Travel more than 0.5 mile
(ROS) Corridor or per 1000
Acres of Other Lands
Up to 10% of travel
corridor may be
PERMANENT
High MODIFICATION.
At least 90% would be
RETENTION.
Up to 10% of travel
corridor may be When viewing these lands from a distance,
PERMANENT some change may be apparent. On the upper
MODIFICATION. part of the more noticeable peaks and ridges,
changes may be seen but are subdued and
Up to 15% of the travel subordinate to the surrounding natural
ROADED Moderate | corridor may be appearing landscape. (PARTIAL RETENTION)
NATURAL TEMPORARY PARTIAL
RETENTION. On other locations, changes may be more
noticeable and even begin to dominate the
At least 85% of the travel | view but must be in harmony as are most
corridor must be private pastures and croplands.
RETENTION. (MODIFICATION)
Up to 1% per 1000 acres
may be PERMANENT
MODIFICATION.
Low

The guidelines are primarily intended for evaluating timber management practices and can be
difficult to apply to non-timber management activities, such as the Project proposed here. The
Forest Plan outlines few guidelines specifically for wind turbine projects, especially for
interpreting the achievement of VQOs. The VIA made the following determinations based on
conversations with GMNF representatives:

= Distinctions are made for locations on “noticeable peaks and ridges”. The VIA interpretation
of this statement is that certain mountains or hills within a region are noticeable elements in
the landscape due to their height, shape, or other distinctive features. Such peaks and ridges
are important visual focal points. By contrast, the horizontal ridges upon which the Project
would be sited do not stand out in this landscape. They are neither named nor visually
identifiable to the average viewer from most view locations. In a few instances when seen at
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close range they may be among the more “visible” peaks and the VIA recognizes this fact in
its assessment.

= Since the Project ridges are not among the “more noticeable peaks and ridges” within the
affected environment, the Modification VQO would be the guideline that applies to the
Project.

= The Partial Retention VQO does apply unequivocally to views from the Appalachian Trail and
Long Trail.

= The VIA identifies two characteristic situations where Partial Retention is the appropriate
descriptor, based on the phrase “subordinate to the surrounding natural appearing
landscape.” In many of the more distant viewing locations, especially those in which only
portions of the Project are visible along with the existing GMP Searsburg Wind Facility, the
Project would both borrow from existing landscape characteristics and also occupy a very
small part of the overall view. The natural appearing landscape would continue to be the
dominant visual characteristic as seen from these viewpoints. These situations would meet
the Partial Retention VQO. A second situation where the Project would meet the Partial
Retention definition are viewing locations which are entirely wooded but from which in winter
the Project ridges are visible through numerous tree branches (note, however, that the
Modification VQO is still technically the guideline that would apply in many of these
instances). The VIA interprets this condition to be one in which the Project would be
subordinate due to the fact that 1) the foreground trees and forest are a far more visually
dominant feature in the views, 2) the turbines are seen (appear to be) well below the height
of foreground trees, and 3) their vertical forms and color are unlikely to appear to be
noticeable seen beyond numerous vertical tree trunks and branches.

In many cases, mid-ground and background viewing areas are located on the GMNF in different
MAs, some with more restrictive VQOs. However, the VQOs of the MA where the Project is
located are the VQOs applicable to the Project. For sites that are outside the GMNF, the
Modification VQO relevant to the Roaded Natural Area ROS would apply where there are views of
the Project.

3.5.1.2 Description of the Affected Environment

The assessment of visual impacts began by collecting basic objective information about the
components of the proposed Project, the character of the surrounding area, and how the Project
would be seen within its surrounding context. The analysis for assessing visual impacts of wind
turbines on the Forest focused on examination of the affected environment, defined as a 10-mile
radius around the Project site, including both Forest Service and private lands.

Within the affected environment, development of a computer generated viewshed analysis was
the first step in analyzing potential visibility of the Project from surrounding areas. Viewshed
maps assume that no trees exist, so they are very accurate in showing where visibility would not
occur due to topographic interference, but less accurate in predicting areas from which the
Project would be visible. Dense vegetation, evergreen trees, and buildings can limit or eliminate
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visibility in areas indicated as having potential visibility. Consequently, as a follow-up to viewshed
mapping, field analysis (on the ground) was used to determine whether or not the Project would
be seen, how much of the Project would be seen, and the context or scenic quality of the area
from which it would be seen.

Field assessment performed as part of the VIA included both GMNF land and public viewing areas
outside the Forest. Trips into surrounding GMNF lands were made on snowshoes, skis, and by
snowmobile over the course of two months and at least five separate visits. Visits focused on the
Aiken Wilderness, the Remote Backcountry and Remote Wildlife MAs (also referred to as “Lamb
Brook”), Forest Roads 73 and 74, and the snowmobile corridors near the Project site. Red Mill
Campground was also visited; however, that campground has since been closed to the public and
will remain closed for an undetermined length of time. Although these landscapes are almost
entirely forested, they were considered to have the highest potential for public use within
relatively proximate areas of the GMNF (distances extend up to 5.5 miles away). They are
described in detail in the VIA. Field visits were also made to more distant areas within the GMNF
including portions of the Appalachian/Long Trail and Mount Snow.

Views outside the GMNF were inventoried over several months including the summer, fall and
winter of 2003 and 2004. This included state and local roads; parks including Molly Stark State
Park, Woodford State Park, and Whitingham Park; lakes and ponds and their associated beaches
and boat launch areas such as Harriman and Somerset Reservoir, and views from the Haystack
Golf Course. Views from residential areas were not inventoried, but potential visibility is evaluated
in the VIA report. Local, state, and federal officials provided recommendations for inventory
locations. Table 3.5.1.2-1 lists the location of representative viewpoints identified and evaluated
in the VIA and discussed below. Figure 3.5-1 shows the location of these selected viewpoints.

Table 3.5.1.2-1: Deerfield Wind Project Viewpoints

Viewpoint # Location Town

1 Route 9 East of Wilmington Wilmington

2 Stowe Hill Road Wilmington

3 White Road Wilmington

4 Ray Hill Road Wilmington

5 Brown Road/Haynes Road Wilmington

6 Boyd Hill Road Wilmington

7 Route 9 West of Wilmington Village Wilmington

8 Route 9 West of Project Searsburg and Woodford
9A Route 8 from Route 9 to Crozier Cemetery Searsburg

9B Route 8 from Crozier Cemetery to Heartwellville Searsburg

10 Route 8 at Crozier Cemetery Searsburg

11 Route 100 Heartwellville Village Readsboro
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Viewpoint # Location Town
12 Route 100 South of Heartwellville Stamford and Readsboro
13 Town Hill Road Whitingham
14 Glastenbury Mountain Fire Tower Glastenbury
15 Molly Stark State Park Fire Tower Wilmington
16 Woodford State Park Woodford
17 Harriman Reservoir: Mountain Mills Boat Launch Wilmington
18 Harriman Reservoir: Castle Hill Boat Launch Wilmington
19 Harriman Reservoir: Ward’s Beach and Picnic Area Wilmington
20 Harriman Reservoir (water) Wilmington
21 Somerset Reservoir Somerset
22 Sadawga Lake Whitingham
23 Whitingham Park and Brigham Young Monument Whitingham
24 Mount Show Summit Dover
25 Haystack Golf Club Wilmington
26 Davis Road Monroe, MA

3.5.1.3 Description of the Project Area

The Deerfield Wind Project is proposed for the tops of two unnamed ridges on either side of
Route 8. The two ridges are generally horizontal in form across the tops but drop off fairly
steeply to the west and east. Both ridges are completely wooded, with the exception of the very
northern portion of the Eastern Project site, which is in private ownership and contains turbines
and access roads for the existing GMP Searsburg Wind Facility. The Western Project site (and
surrounding area) is comprised primarily of second growth hardwoods, while the Eastern Project
site (and surrounding area) contains a greater mixture of softwoods, especially at the northern
end. Other than the Searsburg wind turbines, neither ridge contains any distinct visual features
which make them focal points in the landscape or which draw the eye. Private lands are located
to the north and east of the Western Project site and to the north of the Eastern Project site.

Due to the rugged terrain and predominance of forest vegetation, the Searsburg Wind Facility is
not visible from many locations. However, where openings occur, the existing turbines can be
seen. The Searsburg facility has a total of 11 turbines, each 198 feet tall, with a white tubular
steel tower and three black blades. At some point during the DEIS/SDEIS analysis, one of the
Searsburg towers was damaged and removed. However, Green Mountain Power, owner of the
site, has since replaced the turbine, bringing the number back to 11 turbines. The turbines are
well established, but distinct, elements in the landscape. Most often they are seen as a small part
of this varied landscape in which other higher or more prominent hills and ridges dominate.
These turbines require no night lighting.
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There are no formally designated hiking trails within or close to the Project site. There are very
few unnamed trails close to the site, parts of which have been in existence since the 1980’s.
These trails were used to erect wind measurement towers at the Searsburg Wind Facility, and are
still used to maintain these towers. Occasional hikers and hunters explore the two ridges that
make up the Project site. Hikers have been known to bushwhack up to the high point at the
southern end of the Eastern Project site, which is known informally as Cemetery Peak. There are
no obvious signs of use in the GMNF in either area.

About 1.5 miles of Route 8 runs between the two ridges and is within 0.5 mile of the Project site.
It includes the intersection with Sleepy Hollow Road near the entrance to the Searsburg Wind
Facility. There is a pullout on Route 8 near this point where people stop to look at and take
photographs of the existing wind turbines. No other sensitive resources occur within 0.5 mile of
the Project site.

To the west of the Western Project site is an area designated as a Diverse Backcountry MA,
which separates the Project site from the George D. Aiken Wilderness. Land under the Diverse
Backcountry designation emphasizes relatively large landscapes that provide a mix of
backcountry recreational experiences, from low use foot trails to motorized use trails. To the east
of the Eastern Project site is an area commonly known as the Lamb Brook Area. Most of the
Lamb Brook Area is designated as a Remote Backcountry MA, with some of the higher elevation
ridges and knolls south of the Project area designated as a Remote Wildlife Habitat MA.

Under the Forest Plan, the entire Project site is classified as Roaded Natural Area ROS.

3.5.1.4 Surrounding Regional Landscape

As previously outlined, the affected environment for visual resources encompasses both private
and public lands within a 10-mile radius of the Project site. This section describes the general
character of the regional landscape, and then proceeds to describe specific visual resources
within the affected environment. For each visual resource with views of the proposed Project,
factors affecting the visual impact of the Project are discussed.

The proposed Deerfield Wind Project is located in the southern foothills of the Green Mountains,
a physiographic region running north-south the entire length of the state of Vermont. The Project
is located south of Route 9, one of a few east-west highways that run through the Green
Mountains. North of Route 9, the mountains are generally higher and more prominent. The most
visually distinct mountains in the area are Mount Snow and Haystack in the Town of Dover, both
of which have been developed as ski areas. These mountains are noticeable because of their
larger size and the presence of ski trails, which are particularly prominent in winter. Haystack’s
pyramidal shape makes it particularly distinct, and a visual focal point in this region.

Glastenbury Mountain to the north, in the Town of Glastenbury, is also one of the area’s higher
peaks. However, it is more rounded in form than Haystack and Mount Snow, and is difficult to
see from many places. Around the Project site, the landscape is complex with humerous lower
and higher hills and smaller mountains. The ridges where the Project is proposed are relatively
horizontal in form, in contrast to many of the more rounded hills that surround them. These
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ridges range in height from 2,740 to 3,110 feet AMSL. Most of the hills/ridges within the affected
environment are largely undeveloped. Therefore, built structures and night lighting are largely
restricted to valley areas where human settlement is concentrated. However, there is an existing
communication tower on Prospect Mountain that can be viewed from various locations within the
affected environment. Valleys within the affected environment also include major water features,
such as the Deerfield River, Harriman Reservoir, and Somerset Reservoir. The reservoirs are part
of the Deerfield River Hydroelectric System, owned and operated by an affiliate of National
Energy & Gas Transmission, Inc. Along with power generation, these water bodies are used for a
variety of water-based recreational activities, including swimming, boating, and fishing.

The Towns of Searsburg, Woodford, Whitingham, Readsboro, Somerset, Glastenbury, Dover and
Stamford surround the Project site. Concentrations of human settlement occur in Readsboro,
Heartwellville, Whitingham, Jacksonville, Bennington, Wilmington, and West Dover. Elsewhere,
widely scattered rural residences (seasonal and year-round) occur along the local road system.
Commercial land use is concentrated in the villages and along the state highways but also occurs
in the vicinity of developed ski resorts. Routes 8, 9, and 100 are the major roadways through the
area, all located in the valleys between hills and mountains. The existing Vermont Electric Power
Company (VELCO) 69 kV transmission line runs through the north end of the Western Project
site. This line is made up of wooden H-frame structures averaging approximately 55 feet in
height. These structures occur within a cleared shrub-dominated right-of-way approximately 100
feet wide.

3.5.1.5 Foreground Visual Character, Use, and Viewer Sensitivity

The Forest Plan S&Gs for visual resources G-2 provides very detailed visual condition guidelines
for on-site and off-site views. As shown in Table 3.5.1.1-3, different VQOs would be required for
on-site and off-site views, depending on ROS. As defined in the Forest Plan, on-site views would
include those within 0.5 mile of the Project site, which are also called foreground views. The
Forest Plan defines off-site views as those from distances greater than 0.5 mile, which would
encompass both mid-ground and background views. Mid-ground and background views of the
Project site are addressed in Section 3.5.1.6 for NFS lands, and in Section 3.5.1.7 for lands
outside the GMNF.

The affected environment for foreground visual conditions would include about 1.5 miles of
Route 8, Crozier Cemetery, about half of the Searsburg Wind Facility including the access road
and substation, and portions of the eastern and western ridges. No residences are located within
this zone. The area is predominantly wooded with a mixture of both evergreen and deciduous
trees. Most of the site is within the GMNF except for the eastern flank of the western ridge and
the northern end of the eastern ridge.

3.5.1.5.1 Visual Character

The foreground affected environment is characterized by moderate scenic quality. This
assessment is based on the fact that the low forested ridges that dominate the area are common
or normally present throughout the region. The Crozier Cemetery and the Searsburg Wind Facility
are the most significant focal points at the present time. The most scenic portion of Route 8 is
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through a wooded ravine to the south. A small roadside stream enhances this stretch of road. A
small portion of the Remote Backcountry MA to the east may extend into foreground areas of the
Project. However, due to the topography and angle of view there is no visibility of the Project site
from these areas.

3.5.1.5.2 Use and Viewer Sensitivity Levels

Route 8 is the only portion of the site receiving significant use. As a state road it would have high
sensitivity levels according to the Forest Plan. It includes the intersection with Sleepy Hollow
Road near the entrance to the Searsburg Wind Facility. One of several pullouts on Route 8 is
located within the foreground area across from the cemetery. As indicated previously, it is a
popular point to stop, view, and take photographs of the existing wind turbines. Visitors also pull
in to the parking area by the cemetery to read information about the Searsburg Wind Facility or
to visit the cemetery.

The remainder of the foreground affected environment is considered to be of low sensitivity.
There are no public trails, though occasional hikers and hunters explore these two ridges. There
are no obvious signs of use in either area. The Searsburg Wind Facility receives regular
inspections and maintenance of the turbines as well as tours by groups interested in seeing and
learning about wind generation.®

3.5.1.6 _Mid-ground and Background Visual Character, Use, and Viewer Sensitivity
within the GMNF

This section addresses visual character, use and viewer sensitivity in mid-ground and background
areas within the GMNF (areas greater than 0.5 mile away). The areas discussed in this section
include the Lamb Brook Area, other adjacent GMNF MAs, the George D. Aiken Wilderness, the
Long/Appalachian Trail, and Mount Snow. The location of these sites is indicated on Figure 3.5-1.
The following discussion is generally organized in order of proximity to the Project.

3.5.1.6.1 The Lamb Brook Area

The Lamb Brook Area lies east of the Eastern Project site. The Forest Plan places the northern
portions into a Remote Backcountry MA and the southern portions into a Remote Wildlife Habitat
MA.!! The Remote Backcountry MA emphasizes “large expanses of relatively natural
landscapes...” “Public use is managed at a scale and intensity that ...has minimal effect on the
area’s integrity.” “Non-motorized trail recreational opportunities will be available.” “Recreational
impacts will be managed to ... minimize visual disturbance, and to preserve a sense of wildness.”

19 The author of the VIA has interviewed people who have stopped to look at the existing wind turbines. All reactions to the project
have been positive. People have said that their reactions to a communications facility would be negative while they view the wind
turbines positively.

1 Two areas of the Remote Backcountry MA extend east up the slopes of the Eastern Project Ridge. These may extend to within 2
mile of the Project site. There would, however be no visibility from these areas due to the topography and angle of view.

Green Mountain National Forest Page 130



Final Environmental Impact Statement Deerfield Wind Project

Visual Character

The southern portions of Lamb Brook, including the Old Stage Road, are in a Remote Wildlife
Habitat MA. The emphasis of this area is “to provide a mix of different-aged forest habitats...”
“Recreation uses are de-emphasized to minimize continuing disturbance to wildlife.” While the
ROS class is Semi-Primitive Non-Motorized, motorized uses are permitted in winter allowing the
Old Stage Road (part of the Albany to Boston Stage Road) to continue to be used as part of the
VAST snowmobile trail system.

This area is entirely wooded. It is accessible via a forest road, which is gated just off Route 100
near Heartwellville. The road ends at a second gate at the junction with the Old Stage Road. The
historic Old Stage Road, also the VAST Corridor 9 snowmobile trail, runs west to east and
eventually toward Harriman Reservoir. Two informal or undesignated trails (also used as
secondary VAST snowmobile trails) intersect with the Old Stage Road, one circling north to join a
former forest road, and another south over “the Dome”, a prominent landform within Lamb
Brook and a hiking destination for some due to its accessibility. The summit of “the Dome” is
covered with dense wind swept beeches, but just below the summit is a small opening where one
can look north toward the Eastern Project site. The openings are not along the trail and are
difficult to find. The existing Searsburg facility turbines are visible. The management
recommendations for this area generally discourage recreational use, so it is unclear whether this
trail would be maintained. None of the trails in this area are marked or noted in any guidebooks.

The northern portion of the Remote Backcountry MA is occasionally accessed from Route 9 via a
steep road on private land that services a surge tank and penstock associated with the Deerfield
Valley Electrical Project. There are no trails however, and no obvious evidence of use was noted
during fieldwork conducted for the VIA.

The terrain is moderately steep throughout this area. The ridge proposed for the Eastern Project
site encloses the interior of this area to the west. “The Dome” and a series of unnamed rocky
ledges form the eastern edge of the area. Hardwoods predominate, though there are several
areas of softwoods along drainage ways and in wetter areas. Higher elevations tend to be
covered in either softwoods or beech trees. Strong winds near the tops of many of these hills
make the beeches dwarfed and stunted. Lamb Brook, Wilder Brook and an unnamed brook are
small but important focal points in this landscape.

The northern half of the area has several points of interest. The Medbury Branch is a scenic
brook with steep softwood-covered banks. Halfway up the valley it divides into two smaller
brooks emerging from the flanks of the ridge proposed for the Eastern Project site. At one point,
along the flank, the Medbury Branch becomes a series of cascades known by some as the
“Devil’s Staircase”. There are also a number of quite large trees within this northern area.

Use and Viewer Sensitivity Levels

Access to Lamb Brook is difficult. Forest Road 266 is gated near Route 100 requiring a 1.5-mile
walk up the road into Lamb Brook itself. There are no signs providing directions or information.
Most use occurs in the southern portions of Lamb Brook especially along the Stage Road. “The
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Dome” may be one of the more common destinations due to trail access. There is evidence that
off-trail explorers occasionally visit the ledges and the cascades at the top of the Medbury
Branch.'? While no data exists for actual forest use, by far the heaviest use occurs during the
winter months along the Old Stage Road, which is part of a snowmobile trail extending between
Bennington and Brattleboro.'® Viewer sensitivity levels are considered to be high in the Remote
Backcountry MA but are unrated in the Remote Wildlife Habitat MA since recreational use is
discouraged.

3.5.1.6.2 Other Adjacent GMNF Management Areas

This section is focused primarily on the area between the Western Project site and the George D.
Aiken Wilderness. A Diverse Backcountry MA covers the area to the west of the Western Project
site. This MA emphasizes backcountry recreational experiences including motorized use trails.

Visual Character

Northern hardwoods predominate throughout this area along higher terrain, with softwoods
being concentrated around the numerous wetlands and streams. Generally the terrain is less
steep than along the hills to the east and west. The ridges proposed for the Project site are seen
as two of many similar hills within the area. It is an area of moderate scenic quality with no
notable scenic resources. Forest Road 74 runs just east of the Aiken Wilderness providing access
to semi-primitive campsites, and serves as a VAST snowmobile trail during the winter months.
The road once continued south but was rerouted to the east to avoid numerous wetlands
associated with Yaw Pond Brook. Forest Road 73 enters the GMNF from Route 100 south of
Heartwellville and also provides access to semi-primitive campsites. It is gated in the vicinity of
an in-holding called Camp Casino, but a trail (a secondary snowmobile corridor in winter)
continues along the southern border of the Aiken Wilderness heading to Woodford.

Use and Viewer Sensitivity Levels

Forest Access Roads 73 and 74 run just outside portions of the eastern and southern boundaries
of the Aiken Wilderness, and are open to vehicular use. Campers, hikers, hunters, fishermen and
other recreationalists use the Forest access roads in summer and fall. The heaviest winter use of
the area is by snowmobile riders using the VAST trails.

3.5.1.6.3 George D. Aiken Wilderness

The 5,060-acre Aiken Wilderness was designated in 1984, and is one of eight wilderness areas on
the GMNF. It is a complex of streams and wetlands surrounded by higher hills along its eastern
and western edges. Numerous wetland ecosystems include forested and shrub swamps, open
water, marshes, and boggy areas. The West Branch of the Deerfield River is the major drainage.

12 Information regarding off trail areas here and elsewhere came from a member of a loosely knit group of off-trail explorers
(sometimes called “peakbaggers”) who maintain informal maps and registers on tops of untrailed summits of hills and mountains.
There is an informal register at the top of the Dome, (the last entries recorded as of February 2004 were by hunters in November
describing deer sightings), and allegedly one on “Cemetery Peak” at the southern end of the Eastern ridge.

3 The Woodford Snowbusters is the largest snowmobile club in the United States with over 5,000 members. Wilmington’s Deerfield
Valley Stumpjumpers are the third largest club in Vermont with over 2,500 members.
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This divides into about four branches comprised of sequences of streams and wetlands. A branch
of Yaw Pond Brook emerges from the eastern portions of the Wilderness and branches of Red
Mill Pond Brook have their source in the northern portions of the Wilderness. The entire area is a
high plateau, most of which is over 2,300 feet in elevation.

Visual Character

The terrain in the Aiken Wilderness is hilly and complex and the vegetation varied. In places the
vegetation is thick and barely penetrable, and in others, the hardwood forests are more open.
Low areas tend to be wet in summer, while in winter it is possible to traverse frozen ponds,
swamps and marshlands on skis or snowshoes. The Aiken Wilderness is almost entirely
surrounded by State or National Forest lands (Woodford State Park is to the north).

The combination of numerous open wetlands and diverse vegetation and topography, creates a
visually interesting and varied landscape. As described in the VIA, it is an intimate landscape
rather than a dramatic one. There are few distant views and no open mountain summits. The
watercourses and especially the numerous ponds are the scenic focal points of this area. The
diversity of habitats and opportunity to view wildlife in a remote and wild landscape are
important parts of the area’s aesthetic appeal.

Use and Viewer Sensitivity Levels

The areas surrounding the Aiken Wilderness receive moderate recreational use, but only a few
venture into the Wilderness itself. Aiken Wilderness is known for its abundant insects and
wetness in spring and summer, and there are no official trails in this area. Consequently, most
users visit this area during the fall and winter. The area is popular with bear hunters who set up
camp along the forest access roads in the fall. In addition, a few dedicated explorers like to climb
the various hills within Aiken Wilderness, and ski or snowshoe across the numerous wetlands in
winter. Backcountry skiers and snowshoers occasionally come into Aiken Wilderness from
Woodford State Park. Most follow the drainage ways through numerous semi-open ponds and
wetlands, as well as the remains of old logging or camp roads. The Green Mountain Club
sponsors an annual backcountry ski trip crossing the Wilderness from Route 9 to the showmobile
trail emerging near Heartwellville.

3.5.1.6.4 The Long/Appalachian Trail

The Long/Appalachian Trail runs over the spine of Glastenbury Mountain at the northern end of
the affected environment, and continues south to the Massachusetts border.

Visual Character

Most of the trail in this area is densely wooded with limited views. The fire tower on Glastenbury
Mountain is one of the few places where there are extensive views of the surrounding area from
the Appalachian Trail. Glastenbury Peak is reached over a gently curving spine with almost
continuous mixed forest cover. The trail descends to Route 9 and goes over one smaller knob
known as Porcupine Lookout that provides filtered views from east to almost south, including
toward the Project ridges and the existing Searsburg Wind Facility. The stretch from Route 9 to
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the Massachusetts border ascends a series of lower ridges. There is only a limited viewpoint west
of the Aiken Wilderness on Harmon Hill (approximately 7.1 miles away).

Views from the summit of Glastenbury Peak are the most extensive, and include mountains and
largely undeveloped land for many miles in all directions. The panorama includes Mount Greylock
in Massachusetts, Mount Snow, Haystack Mountain, and Equinox in Manchester among the more
notable peaks. Somerset Reservoir is also a focal point and lies just to the east. This view
constitutes viewpoint (VP) #14 on Figure 3.5-1. There are human elements visible in the
landscape as well, though none dominate the view. The existing Searsburg facility turbines and
transmission line ROW can be seen to the south. The communications tower on top of Prospect
Mountain is also faintly visible, as are a few ski trails along the west side of Mount Snow. West of
Glastenbury Mountain there is a privately owned in-holding where considerable timber harvesting
has occurred in foreground views.

Porcupine Lookout is a secondary viewpoint reached along the ascent to Glastenbury Mountain.
Camping is not permitted here. The Project ridges are visible to the southeast with Haystack
Mountain visible to the east and a lower GMNF ridgeline viewed looking more to the south. The
existing Searsburg turbines are visible or partially visible at 7 miles or greater distance.

Use and Viewer Sensitivity Levels

The Long/Appalachian Trail is a National Scenic Trail and considered to be a highly sensitive
hiking corridor. Use of this stretch of corridor may be somewhat less than sections with major
peaks that are easily accessible in a day’s hike. The summit of Glastenbury Mountain, which
offers the most dramatic views along this stretch, is about 10 miles from a trailhead in either
direction. But this characteristic also makes Glastenbury Mountain a worthy challenge, as well as
increasing its value as a remote and wild place.

3.5.1.6.5 Mount Snow

Mount Snow is one of three alpine ski areas and year-round sports centers located in part on
GMNF land.'* Lifts, trails, roads, and summit structures are within the GMNF. Lifts to the summit
are open during the winter months for skiing and snowboarding, and during the summer months
for sightseeing and hiking around and down from the summit.

Visual Character

Views from the summit are panoramic but include abundant foreground ski area development.
From the observation deck of the summit lodge there are 360° views that include the existing
Searsburg facility turbines to the south. Ski areas are dependent on high mountains. In Southern
Vermont, such mountains occur primarily within the GMNF. Although they result in a highly
modified landscape, ski areas are found on private and public lands in various locations across
Vermont and New England. Facilities and activities on NFS lands are administered under a Special

 The others are Bromley and Sugarbush.
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Use permit with appropriate terms and conditions. Approximately 37% of the land occupied by
Mount Snow is NFS lands, including all of the top portions (peaks) of the ski area.

Visual quality standards for ski areas have been specifically addressed in Agriculture Handbook
617, National Forest Landscape Management, Volume 2, Chapter 7 (USDA Forest Service, 1984).
Ski areas are guided by the Rural ROS, which permits a VQO of Permanent Maximum
Modification within foreground areas but are encouraged to comply with the Modification VQO for
mid-ground and background views. Modification allows alterations to dominate the original
surrounding landscape, but constructed facilities must be compatible with the landscape. The
Forest Plan notes that ski areas may “under-achieve” these objectives.

Use and Viewer Sensitivity Levels

Ski areas are heavily used in @ manner that is not typical of the majority of uses within the
GMNF. As such they require a Special Use permit that specifies the activities permitted, and
required resource protection measures. Viewer sensitivity levels are high due to the high number
of users.

3.5.1.7 Mid-ground and Background Visual Character, Use, and Viewer Sensitivity
from Outside the GMNF

This section will examine visual character, use, and viewer sensitivity in the following areas: state
and local roads, recreation areas and water bodies, and private residences.

3.5.1.7.1 State and Local Roads

Three state highways traverse the affected environment, and several local roads offer views
toward the Project site.

Visual Character

State highways within the affected environment include Routes 100, 9, and 8, while the local
roads include White, Stowe Hill, Ray Hill, and Boyd Hill Roads in Wilmington, and Town Hill Road
in Whitingham. Roads within the GMNF are discussed above, and roads in State Parks are
discussed below in the Recreation Areas and Water Bodies section.

= Vermont Route 8 — Route 8 serves as a connector between Route 9 in Searsburg and
Route 100 in Heartwellville, where it joins Route 100 heading south. It is a multi-state north-
south highway in New England, running though Connecticut, Massachusetts, and 13.3 miles
of Vermont, terminating at the intersection with Route 9 in Searsburg. The northern part of
the route offers a few foreground views of the Searsburg Wind Facility. There are several
pull-offs along the road where people stop to take photographs of the existing turbines.
Viewpoints 9A, 9B, and 10 represent views from various locations along Route 8.

= Vermont Route 9 — Route 9 is a designated Vermont Scenic Byway known as the “Molly
Stark Trail”. It serves as an important east — west travel route, spanning 48 miles across
southern Vermont between Bennington and Brattleboro, along the same route Revolutionary
War general John Stark led his troops to victory against the British in the Battle of
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Bennington. In 1936, the highway was dedicated to Molly Stark, who is remembered for her
success as a medic during a smallpox epidemic and for opening her home as a hospital. From
the agricultural landscape of the lower valley of western Vermont, the Molly Stark Trail
ascends nearly 2,000 feet into the GMNF. After passing through the scenic mountain towns
of Woodford and Searsburg, the byway drops down into the Deerfield River Valley, home to
the Harriman and Somerset Reservoirs, and the historic town of Wilmington. Continuing to
the east, the highway passes Molly Stark State Park and then reaches a scenic overlook at
Hogback Mountain. A final winding descent out of the mountains leads through the hill farms
and forest of Marlboro and into Brattleboro, where the Molly Stark Trail meets the
Connecticut River Byway. About 30 miles of Route 9 occur within a 10-mile radius of the
Project site. Open views toward the site are available for a total of about 3.1 miles.
Viewpoints 1, 7, and 8 represent views from various locations along Route 9.

= Vermont Route 100 — Route 100 is heavily used by tourists, and its scenic character is an
important consideration. In this region, Route 100 winds its way in a north-south direction
through the numerous hills that characterize the area. Within the affected environment,
Route 100 runs for about 52 miles through the Villages of West Dover, Wilmington,
Jacksonville, Whitingham, Readsboro, and Stamford. Due to the rugged terrain in this area,
open views toward the Project site are limited to relatively small areas that total about 2.5
linear miles. Viewpoints 11 and 12 represent views from various locations along Route 100.

= Secondary Roads — Numerous secondary roads with open fields providing views toward the
existing Searsburg facility and Project area were identified. These include:

o Boyd Hill Road — Wilmington (VP#6)

o Ray Hill Road — Wilmington (VP#4)

o White Road — Wilmington (VP#3)

o Stowe Hill Road — Wilmington (VP#2)
o Town Hill Road — Whitingham (VP#13)

= Other Roads — Other miscellaneous roads with potential view opportunities include Brown
Road in Wilmington (VP#5) and Davis Road in Monroe, MA (VP#26). Sections of the Mohawk
Trail (Route 2) located within the affected environment in Massachusetts were also reviewed.

Use and Viewer Sensitivity Levels

As a popular recreation and tourism destination, the scenic attributes of the Wilmington area are
highly valued. Route 100 is often recognized as a scenic highway in Vermont and Route 9 has
been designated as a Scenic Byway by the State of Vermont. All state roads are considered to be
highly sensitive travelways. Local roads in the area are of moderate sensitivity because they are
generally used by fewer than 150 vehicles per day. It is possible that on occasional summer
weekends Town Hill Road in Whitingham would receive this level of traffic when a ball game or
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other community event is taking place at the Whitingham Park, but averages are likely to be
below this level.

3.5.1.7.2 Recreation Areas and Water Bodies

This section describes recreation areas and water bodies outside the GMNF.

Visual Character

Because there are no open views toward the Project site from the Red Mill Campground in the
GMNF (now closed to the public), from campsites along the Long/Appalachian Trail, from eligible
Recreation Rivers, or from recreation areas within Massachusetts (i.e., Clarksburg State Park or
the Monroe State Forest), these areas are not addressed. In addition, Prospect Mountain Sports
Center is located west of the Aiken Wilderness, about 4 miles from the proposed Project. It is a
former downhill ski area that is now used for cross-country skiing. Views of the Project from this
area are also considered unlikely, and therefore not addressed in this discussion. The visual
character of the remainder of the region’s important recreational resources is summarized below:

= Molly Stark State Park, established in 1960, consists of 150 acres of lawns and woodland,
used for picnicking, camping, and hiking. Located at the base of Mount Olga, the area has
long attracted visitors. During the 1930s, the Civilian Conservation Corps constructed
fireplaces and a toilet building. There are two campground loops, with 23 tent/trailer sites
and 11 lean-tos. The trails and campsites are surrounded by forest, so there are no open
views toward the Project site from these portions of the park. One trail leads to a fire tower
on Mt. Olga from which long-distance panoramic views are available (VP#15). The views
include the existing Searsburg facility turbines and the Project site to the west, about 8 miles
away.

= Woodford State Park is a 398-acre, generally forested park that includes a sizeable lake,
which is the visual and recreational focal point of the park. At an elevation of 2,400 feet,
Woodford is Vermont highest State Park. Campsites surround the lake, and trails in the park
are used for hiking, natural observation, cross-country skiing, and snowshoeing. With the
exception of one glimpse through dense trees during the winter months along a trail at the
northeastern boundary of the park, there are no open views of the existing Searsburg facility
turbines or the proposed Project site.

= Harriman Reservoir is a large body of water that snakes along the valley of the Deerfield
River. Its shoreline is relatively undeveloped except for the northern end near Route 9, and
three developed boat launch, picnic, and swimming areas. It is used for motor boating,
canoeing, kayaking, and jet-skiing in summer. There are no campsites at Harriman Reservoir.
Mountain Mills is the most actively used area for launching larger boats (VP#17). Castle Hill
Boat launch (VP#18) is small and better suited for canoes and kayaks. Ward’s Beach
(VP#20) is most popular for swimming and has an attractive picnic area. A small marina is
located to the south. The existing Searsburg facility turbines can be seen from Ward'’s Beach,
and portions of the Mountain Mills Boat Launch area (the most heavily used and developed
recreation area).
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= Somerset Reservoir (VP#21) is part of a series of flood control and electricity producing
reservoirs that occur throughout the Deerfield valley. It is a relatively large body of water
that is remote and accessible only to canoes, kayaks and low horsepower motorboats. There
are primitive campsites, but the shoreline is largely undeveloped. A few trails and the summit
structures can be seen on Mount Snow to the east, and the existing turbines are visible from
a small portion of the reservoir. Somerset Reservoir is enjoyed for canoeing, kayaking,
swimming, camping and fishing. Approaching the Reservoir, the massive dam is readily
visible, but on the reservoir itself a natural setting predominates.

= Lake Raponda, located in Wilmington, is a 121-acre lake with many private camps and
homes along its shoreline. There is a small beach for Wilmington residents on the eastern
shore, and a boat launch at the northern end of the lake. A ridge to the west of the lake
blocks views to the Project site.

= Sadawga Pond is in Whitingham and has a public boat launch (VP#22). There are no
beaches or picnic facilities. This lake is at the edge of Whitingham village with camps around
the eastern and southwestern shoreline. Much of the shoreline is undeveloped and there is a
floating bog in the middle of the lake. The existing Searsburg facility turbines are visible from
portions of the lake.

=  Whitingham Recreation Area (VP#23) is located on Town Hill Road. There is a picnic
area, play equipment, and ball field located on a fairly open hilltop. The Brigham Young
Monument is located in the southeast corner of the park. There are scenic views to the west
and southwest, and the existing Searsburg facility turbines, about 6.4 miles away, can be
seen from the far edge of the open field just south of the Monument.

= Haystack Golf Club (VP#25) is in private ownership, but is popular with area residents. It
offers dramatic views from the Clubhouse and many of the greens with Haystack prominent
to the northwest and a broad panorama to the south and southwest that includes the
existing Searsburg facility turbines.

Use and Viewer Sensitivity Levels

All public recreation areas are considered to have high viewer sensitivity levels. None of the
recreation areas described above are located in settings for which there is a clear expectation of
an entirely natural landscape free of motorized uses, nor are they documented as having
exceptional scenic values. All could be considered to have settings of relatively moderate to
heavy use, and all contribute to the scenic quality of the regional landscape.

3.5.1.7.3 Private Residences

The emphasis of the Project VIA was on the public landscape. In general, public views are of
greater importance since they are enjoyed by a greater number of people. However, views from
private residences are fixed and prolonged, so that there is @ much greater duration of impact. If
a particular ridgeline is seen as an important focal point in the view, or if a large part of the view
is altered for a large number of people, the impacts could be substantial.
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There are approximately two homes or camps within 0.5 mile of the Project site, approximately
51 homes or camps within 1 mile, and 144 homes or camps within 3 miles. Very few of these
homes and camps have views of the proposed Project site. Visibility is most likely from a few
homes along Route 8, from which the existing Searsburg facility turbines and portions of the
Eastern Project site are visible; from several homes along Route 9, from which the Western
Project site is visible; and from about 8 homes in Heartwellville, from which the Eastern Project
site is visible. A few homes or second homes in Alpenwald Village, a private development near
Heartwellville, are able to see portions of the Project site through deciduous trees in winter (2.5
to 3 miles away).

Farther away, there are a number of homes located along or off of Ray Hill Road, and Boyd Hill
Road in Wilmington. These roads are both located about 4.5 miles away from the Project site,
along ridges running parallel with the ridges that include the Eastern and Western Project sites.
Forest cover and topography block most views of the Project site from homes in these areas, but
there are some open views across the valley to the Project site. The existing Searsburg facility
turbines are present in all views from the east. The Chimney Hill development in Wilmington is
another densely developed area, but the homes are surrounded by woodlands and have limited
views toward the Project site. Farther away there are concentrations of homes along White and
Stowe Hill Roads in Wilmington (4.8 to 6 miles away) and on Town Hill, Poverty Row, and
Streeter Hill Roads in Whitingham at distances of 6 miles or more away. Some homes at higher
elevations west of Lake Raponda Road may also be able to see the Project site, though this
hillside is forested.

3.5.2 Direct and Indirect Impacts Presented by Alternative

During the scoping process, one significant issue was identified relating to visual resources. People
are concerned that the Proposed Action would adversely affect the visual resources of the area,
especially those important to the character of the ridgelines. Two indicators have been developed to
address this issue. The first is change to the character of the seen area for the proposed facility from
key viewpoints related to private residences, historic resources, recreational areas,
wilderness/wildland areas, waterways/river corridors, and other areas of public use. The second
indicator is the degree to which the proposed wind facility would meet Forest Plan visual quality
objectives and standards.

Any wind energy facility would generally result in some impacts to visual resources. This section will
evaluate the existing character and amount of the area from which the Project facilities would be
visible, including historic resources, scenic resources (particularly ridgelines), recreational areas,
wilderness/wildland areas, waterways/river corridors, highways and roads, and other areas of public
use. The degree to which the Project would meet Forest Plan visual quality objectives and standards
will also be addressed. While the Forest Plan provides guidelines for evaluation of visual impacts, few
guidelines are designed specifically for wind turbine projects, especially for interpreting the
achievement of VQOs. The VIA for the Deerfield Wind Project was based on guidance provided by the
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Forest Plan, the Visual Management System, and other related documents.!® For evaluating visual
impacts related to wind energy projects, the VIA also referred to the recommendations in the
National Academy of Science publication, Environmental Impacts of Wind Energy Projects (NRC,
2007).

Landscape Related Factors

The degree or amount of visibility of a project is important, but the quality and sensitivity of the
views is also very relevant. Landscape related factors influence relative scenic quality and viewer
sensitivity, and include landscape variety/diversity; focal point; intactness/order; constituent
analysis/concern level; distance zones; duration of view; and documentation of scenic resources or
recreational importance. Project related factors influence the degree of contrast of a proposed project
(in this case related to wind energy projects), and include project scale; visual clutter; form, line,
color, and texture; movement; lighting; noise; and shadow flicker. Each of these factors is discussed
in detail below.

= Landscape Variety/Diversity: As a general rule, diverse natural landscapes are more scenic.
Diversity may result from varied topography and/or diverse vegetative types producing a range of
textures and colors, or from the presence of notable features such as water features or rock
outcrops.

= Focal Point: Certain landscape or cultural features stand out and are particularly noticeable as a
result of their physical characteristics. Focal points often contrast with their surroundings in color,
form (shape) and sometimes texture, and often enhance scenic quality. Examples include
mountains that are higher than surrounding mountains or of a distinct shape, noticeable rock
outcrops, and significant water features such as lakes, ponds, waterfalls or rivers. Cultural
features, such as a steeple or dome can also be focal points. Built elements should not detract
from important existing focal points.

= Intactness/Order: Natural landscapes have an inherent underlying order determined by
natural processes. Discordant elements in the landscape may detract from scenic quality. Order
in the built environment is often expressed by retaining traditional patterns of development, by
locating objects in places where there is some logic to their placement, and in the repetition of
form line, colors, and texture existing in the surrounding built or natural environment.

= Constituent Analysis/Concern Level: Every landscape is distinct in both its physical form and
in the relationships people develop with those landscapes. Understanding local and user
perceptions and values is essential in evaluating visual impacts. Public participation is integral to
the GMNF review process and includes numerous public meetings and hearings. The authors of
this visual assessment participated in several public meetings and conducted informal interviews
as part of the field assessment process.

> These documents include National Forest Landscape Management Volume 1 (Handbook #434) and National Forest Landscape
Management Volume 2, Chapters 1 (The Visual Management System), and Chapters 2-7 focusing on the visual management of
specific uses from timber, to roads, to ski areas.
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= Distance Zones: As mentioned previously, foreground views (up to 0.5 mile) are considered to
be most sensitive due to the proximity to the viewer, and the ability to perceive detail such as
leaves. Mid-ground views extend from 0.5 mile to 5 miles from the viewer, where one can
perceive individual trees in clear conditions but not great detail. Background is beyond 5 miles
and generally consists of viewing conditions where only broad landforms are discernible and
where atmospheric conditions may render the landscape an overall bluish color. In general the
scale and impact of a project is reduced the further it is seen from a viewer. Views in which all
three distant zones are visible are often those with greatest scenic quality.

= Duration of View: Some views are seen as quick glimpses while driving along a roadway or
hiking a trail, others are seen for a more extended duration. When there are extended views,
especially from important scenic areas, visual impacts may be exacerbated. Examples include
hiking trails with views extending over open rocky ridges with highly scenic distant views; or
where there are numerous documented highly scenic and sensitive viewpoints throughout a
region.

= Documentation of Scenic Resources or Recreational Importance: When there is public
documentation of particular scenic or recreational resources, especially in local, regional or state
planning documents, it is an indication of broad public consensus of the value of a particular
resource. Documentation that also specifies particular characteristics of the resource that
contribute to its scenic or recreational value is especially useful in evaluating significance.

= Project Scale: This refers to both the apparent height and extent of the proposed Project in
relation to its surroundings. The perceptions are likely to vary depending on the number of
turbines seen from particular viewpoints, the distance from which they are seen, and other
contextual factors.

= Visual Clutter: Numerous disparate built elements occurring within a view can exacerbate visual
impacts.

= Form, Line, Color, and Texture: This refers to three visual properties of the Project and the
extent to which they are similar to or contrast with the characteristics of other elements within
the view.

=  Movement: The movement of turbine blades can make them more noticeable, but has been
shown to also make them appear more visually attractive.

= Lighting: The extent to which lights would be seen from critical viewing areas and their
prominence.

= Noise: While not analyzed from a technical standpoint in this section, the area in which noise
may be perceptible and the quality of the noise may influence the aesthetic context of sensitive
areas. For analysis of noise in the Project area, refer to Section 3.4 of this FEIS.

= Shadow Flicker: This can be a problem when residences or public use areas occur in close
proximity to wind turbines. Due to the distance between the proposed turbines and the nearest
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residences, unacceptable adverse impacts from shadow flicker are not expected (AWS Truewind,
2006), and will not be further discussed in this section. See Appendix K for additional discussion
of shadow flicker.

Project Simulations

As part of the Project VIA, simulations were prepared for 11 viewpoint locations around the region.
Simulation locations were selected to represent a range of distances and viewing angles, to illustrate
views from some of the more visually sensitive viewing locations, and to provide a variety of viewing
environments. Recommendations for simulation locations were made by local officials and by GMNF
representatives. Table 3.5.2-1 lists the simulations that were prepared for each alternative, in order
of distance from Project.

Table 3.5.2-1: Simulation Locations

Viewpoint # Location Distance To Nearest Turbine
9A Route 8 to Western Project site, Searsburg 0.6
9B Route 8 to Eastern Project site, Searsburg 1.3

8 Route 9 West of Route 8, Woodford 1.7
11 Route 100 Heartwellville, Readsboro 1.8
Harriman Reservoir, Castle Hill Boat Launch,
18 _ 4.0
Wilmington
Harriman Reservoir, North of Ward'’s Beach,
20 . 4.0
Wilmington
4 Ray Hill Road, Wilmington 4.3
6 Boyd Hill Road, Wilmington 4.6
13 Town Hill Road, Whitingham 6.0
3 White Road, Wilmington 6.1
14 Glastenbury Mountain Fire Tower, Long 23

Trail/Appalachian Trail, Glastenbury

These simulations were revised for the FEIS to illustrate minor turbine shifts (less than 100 feet), and
to illustrate roads and clearings where they may be visible from viewpoints (Vissering, 2011). The
updated simulations are found in Appendix C, and illustrate the Proposed Action, the No Action
alternative, and the other two action alternatives. The simulations were used to determine overall
compliance with the Forest Plan based on degree of visual prominence and degradation of views from
viewpoints within the GMNF, the surrounding area, and within the region as a whole. Because open,
unobstructed views of the proposed turbines would generally be limited to areas outside the Forest,
the majority of the simulations were prepared from viewpoints located outside the GMNF. Also, the
simulations depict the 11 turbines at the existing Searsburg facility.
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3.5.2.1 Proposed Action

This section evaluates the potential direct and indirect impacts to visual resources that would
result from implementation of the Proposed Action. Considered will be visual impacts and
compliance with the Forest Plan, specifically (1) visual impacts on foreground areas; (2) visual
impacts on mid-ground and background areas located within the GMNF; and (3) visual impacts
on mid-ground and background areas located on private lands.

3.5.2.1.1 Foreground Visual Impacts and Compliance with the Forest Plan

This section addresses the visual impact of the Proposed Action on the foreground affected
environment (locations within 0.5 mile of the Project site), and compliance with the Visual
Condition Guidelines for these areas, as defined in the Forest Plan. The areas discussed in this
section are the same as those described in Section 3.5.1.3.

Project Visibility

For drivers heading south on Route 8, the eastern turbines would be seen intermittently with
views opening up near the intersection with Sleepy Hollow Road (VP#10). The eastern turbines
would be seen beyond the existing Searsburg facility turbines from most vantage points. The
western turbines would unlikely to be visible while heading south on Route 8 within foreground
locations. For drivers heading north on Route 8, there would be occasional glimpses of the tops
of a few of the western turbines through the ravine. As one reaches the height of land, the
western turbines would no longer be visible, but the eastern turbines would be seen looking
sharply right. Beyond the cemetery, the proposed Project would no longer be visible heading in a
northerly direction.

Travelers would also briefly see the crossing of the 34.5 kV collection line connecting the Eastern
and Western Project sites. This would be located just south of the cemetery. Existing trees would
screen most of the line, but poles nearest the roadside, as well as the approximately 30-foot wide
cleared ROW, would be visible as one drives by. During the winter months it is possible to see
small portions of the existing Searsburg Wind Facility substation, and occasional collection poles
along the access road. Occasional glimpses of the upgraded Project access road may be also
possible shortly after construction, especially near the base of the hill. The road would be
widened approximately 3 feet but would appear similar to the Searsburg Wind Facility access
road.

Visual Impacts and Compliance with Forest Plan

The on-site condition standards differ for areas of low and high visual sensitivity, both of which
occur in the Project area. The only area of high sensitivity is the portion of Route 8 at VP#10, as
described above. The recommended foreground visual conditions permit up to 10% of the travel
corridor to be Permanent Modification with the remaining 90% in Retention. Permanent
Modification allows alterations to dominate the original surrounding landscape, but constructed
facilities must also be compatible with the landscape. The Forest Plan does not define
“compatible” but an interpretation found in other Forest Service documents suggest this to mean
that structures must borrow from the form, line, color, and texture evident in the surrounding
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landscape which may include both natural and built elements.!® As noted above the primary
visual features along Route 8 at the present time are the forested slopes of the two ridges, the
existing Searsburg facility turbines, and to a lesser extent the cemetery.

While heading south on Route 8, approximately five additional turbines would be visible in the
Eastern Project site, beyond the existing Searsburg facility turbines. The 34.5 kV transmission line
crossing would also be an additional element that is briefly visible. A portion of the views would
be “permanently modified” with the addition of new turbines that contrast with the existing
natural landform and vegetation. The Project would, however, repeat the form, line, color,
texture, and pattern characteristics of the existing Searsburg turbines. The remainder of the
Project area would remain entirely forested and the turbines would appear to be rising above an
undisturbed forest, just as the existing Searsburg facility turbines do. Less than half of the
Deerfield Wind Project would be visible within foreground areas. Although the pale off-white
metal forms of the proposed Deerfield turbines would most likely result in a higher degree of
contrast within an entirely undeveloped context, on this site, the presence of wind turbines on
the same ridgeline would make the turbines visually compatible with their surrounding landscape.
The additional turbines would occupy a relatively limited portion of the view. The undeveloped
portions of the Project area would meet the Retention VQO.

In limiting the Modification to 10%, this could refer to views seen as a percentage of miles
driven, or the land area covered. Approximately 1.5 miles of Route 8 are within 0.5 mile of the
Project. The only location where Project infrastructure would be located immediately adjacent to
the road corridor would be at the collection line crossing. The 30-foot wide cleared ROW would
be visible briefly, due to the terrain and surrounding vegetation. Visibility of the proposed Project
from Route 8 would be intermittent with foreground trees blocking views along much of the 1.5
miles. There may be a brief view of the western turbines heading north, but most views would be
limited to a southbound direction of travel. Nearly all views would include the existing Searsburg
turbines. The Project would not occupy more than 10% of the land area viewed along this stretch
even within the foreground areas.

The remainder of the foreground affected environment would have low viewer sensitivity levels.
Recommended visual conditions are for up to 1% per 1,000 acres of the area to be “Permanent
Modification” and up to 10% per 1,000 acres to be in “Temporary Modification”. Permanent
modification would include roads, turbine pads, and the cleared collection line ROW, all of which
would be eliminated from traditional forest use.!” The actual footprint of the turbines and power
poles would be relatively small. The margins of the wider roads required during installation of the
turbines would be revegetated and constitute “temporary modification”. Construction for the
Proposed Action would result in the clearing and grading of a total of approximately 87.4 acres,

% The Visual Management System Handbook, USDA Forest Service (1974) and associated documents discussed these concepts in
detail. The Forest Plan (page 37) refers to a Forest Service document entitled 7he Built Environment Image Guide (FS 710
December 2001). This publication is oriented almost exclusively to buildings rather than other types of facilities, but does note the
importance of “sustainable design.”

17 Although the access road would be gated, no one would be prevented from using the surrounding forest areas for non-motorized
uses, unless area closures were implemented at a later date. The site could be utilized for other uses such as educational tours of
the wind facility.
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73.1acres of NFS lands and 14.3 acres of private land, thereby altering the appearance of a total
of approximately 0.9% of the 9,523-acre Project area.

Views of the Project within the low sensitivity foreground areas would be limited since these
areas are almost entirely wooded. Except within the cleared areas of the Project itself, views
would be relatively minimal, and therefore compatible. The direct views toward the portions of
the site that is developed would result in the greatest contrast with the existing site conditions.
The road would be consistent in character with typical forest roads, but the wind turbines
themselves would contrast with the surrounding forest cover in scale, color, and materials.
However, other factors would make the proposed turbines appear reasonably compatible,
including: 1) the logical visual connection of the new turbines with the existing Searsburg Wind
Facility on land immediately adjacent making them appear to be clustered together, 2) the
turbines would borrow form, line, color, and texture from the Searsburg turbines which are part
of the surrounding landscape, 3) the limited recreational use of the ridges proposed for the
Project site, 4) the lack of any documented visual resources or existing views along the ridges
proposed for the Project site, 5) the relatively small area of site disturbance and surrounding
areas remaining in continuous forest cover, and 6) the existing visitor expectation of seeing wind
turbines within views.

3.5.2.1.2 Mid-ground and Background Visual Impacts on Areas within the GMNF

This section addresses the visual impact of the Proposed Action on mid-ground and background
areas within the GMNF, and compliance with the Visual Condition Guidelines for these areas, as
defined in the Forest Plan. The areas discussed in this section are the same as those described in
Section 3.5.1.6.

Lamb Brook Area

The focus of discussion regarding the Lamb Brook Area will be on views from trails within this
area during leaf-off periods. Due to extensive forest cover, there would be little or no visibility
during leaf-on periods.

Project Visibility

There are a few areas from which the seven turbines located in the Eastern Project site would be
seen through numerous foreground trees. The existing Searsburg facility turbines can be similarly
seen from several of the winter viewpoints. The Western Project site turbines would not be
visible at any time of the year. In general the trail locations from which the Project would be
visible include the eastern sections of the Old Stage Road and portions of the undesignated trail
leading to “the Dome.” Visibility would most likely be where there is a predominance of
hardwoods and relatively steep slopes. Where slopes flatten out, distant views disappear due to
the density of foreground trees.

Approaching Lamb Brook walking along Forest Road 266, there may be limited views of the tops
of some of the proposed turbines from the southernmost section of the Eastern Project site at a
distance of about 1.5 miles. The terrain is steep and there are abundant softwoods along this
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stretch. From the second gate, heading northeast along the Forest Road, there would be no
visibility of the turbines. Along the Old Stage Road west of and including Lamb Brook, there
would be no visibility of the turbines in either direction for approximately 0.6 mile due to the
dense softwood cover. After crossing Lamb Brook, the road heads up a steep hill where
hardwoods become more predominant and the ridge proposed for the Eastern Project site comes
into view through foreground trees. The turbines along the ridge proposed for the Eastern
Project site would be seen at just over 1 mile to about 2 miles away from the Old Stage Road.
Heading east on the Old Stage Road, “the Dome” dominates the view, but heading west, the
ridge proposed for the Eastern Project site can be seen.

Heading north on the undesignated trail leading to “the Dome”, the ridge proposed for the
Eastern Project site is partially visible intermittently through trees. As noted in Section 3.5.2.4,
there are a few small openings with limited views to the north toward Mount Snow, Haystack
Mountain, and the ridge proposed for the Eastern Project site. These openings are not at the
summit, nor are they on the trail and can be difficult to find. The existing Searsburg facility
turbines can be seen from these openings, as well as from other points along the trail.

A secondary trail connects the Old Stage Road just east of Lamb Brook with Forest Road 266. At
the junction, the Forest Road becomes very overgrown. The ridge proposed for the Eastern
Project site is seen briefly at the southern end of the connector trail, but is not seen at all from
other sections of either the Forest Road or the connector trails.

There are no trails in the northern portions of Lamb Brook, but there are a few locations where
the turbines in the Eastern Project site would be visible to bushwhackers in the winter. From the
northeastern edge of Lamb Brook along the upper portions of gently sloping hillside east of the
Medbury Branch, the turbines in the Eastern Project site would be visible through foreground
trees, and from a few small openings along the unnamed ledges near “the Dome” at about 1.75
miles away. The existing Searsburg facility turbines are also included in this view, directly across
the valley. The summits of the unnamed ledges are covered with evergreen trees, which would
screen views of the Project from this area. There are views to the north from a few places, and
Route 9 can be seen along with more distant mountain ridges from a few points. The turbines in
the Western Project site would most likely not be visible. Views during the summer months would
be highly restricted.

Visual Impacts and Compliance with Forest Plan

The ridge proposed for the Eastern Project site is one of three surrounding landforms within the
area. The extensive forest cover prevents high visibility of the ridge at any time of the year but
especially during leaf-on periods. Consequently, at no time of the year would the turbines be
likely to appear as visually dominant elements within the area. The heaviest recreational use
occurs along the Old Stage Road, which is used as a snowmobile corridor in the winter.
Backcountry users would also be able to see the proposed turbines in the Eastern Project site,
along with the existing Searsburg facility turbines, from a few steeper hillside locations in this
area. There would be no distant views from the summits of the surrounding hills in the Lamb
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Brook Area. For these reasons, the views from this area would meet the Modification VQO as well
as the more restrictive Partial Retention VQO.

Within the context of the Lamb Brook Area, the ridge proposed for the Eastern Project site may
be considered one of the more visible ridges. However, even during winter, when it is most
evident, it is still not a strong visual feature. Even if the Partial Retention VQO were applied from
these viewpoints, the proposed Project would meet that standard.

The turbines would not be dominant elements in any views from the Lamb Brook Area. During
the summer months they would be nearly impossible to see, especially from any of the trails
within the area. During leaf-off periods, the numerous tree trunks and branches within the views
would tend to diminish Project visibility, especially to the casual forest visitor. Their vertical form
and light color would make the turbines much harder to see than the darker horizontal ridge. The
moving blades may be noticeable but are more narrow and difficult to perceive than the vertical
towers. For the few who do reach the off-trail openings on “the Dome,” or the unnamed ledges
nearby, views of the proposed eastern turbines, along with the existing Searsburg facility
turbines, would be possible. These turbines would present contrast with the existing vegetation
in terms of line, form, color, and scale. Although larger than the existing turbines, the proposed
turbines would be consistent in line, color, and form with these existing structures, and would
appear to be small in relation to the massiveness of the ridge proposed for the Eastern Project
site.

The seven proposed eastern turbines would be unlikely to dominate or detract from the existing
user activities and visual resources of the area: the ability to explore relatively wild hills, many
without trails, and to appreciate the diverse natural features of the area (streams, diverse
vegetation, rocky ledges, wildlife, and wind-stunted beech forests on many hill summits). Few
visit the area for distant scenic views, and where limited views exist, the views already include
wind turbines. Nowhere would the Project be a prominent visual focal point within Lamb Brook.
During the summer months its visibility would be almost nonexistent.

Turbine lighting may be one of the more substantial changes within this area. As mentioned in
Section 1.4.1.5, current Federal Aviation Administration (FAA) guidelines call for lighting the
turbines at each end of a ridgeline array, and those turbines approximately 0.5 mile apart within
the array, with a single red flashing light atop the nacelle. At the Eastern Project site, three
turbines would be lit. Lighting would be limited to a single pulsing red light on the nacelle, which
would be operated only during nighttime hours. These lights would contrast with the dark skies
that currently characterize the area. The area contains no designated campsites or other sites
likely to receive nighttime use. Due to the extensive tree cover, lights would be unlikely to be
visible at night during the summer months. During the winter, the lights would only be visible
through trees along the steeper slopes facing the Project. Steeper slopes would not likely be sites
selected for winter camping. Near streams or along the hill summits, where such camping is
more likely, the density of trees and greater softwood cover would help to reduce any impacts.
Lights are currently visible from several winter viewing areas, since many look out beyond the
boundaries of the GMNF to areas where lighted structures and automobile headlights may be
visible. One view from the unnamed ledges near “the Dome” looks out to Route 9. However,
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more distant lights would have a different presence than those seen at close range. The actual
numbers of people who would experience these impacts is likely to be extremely small, but
flashing lights would alter the sense of remoteness that now exists.

Other Adjacent GMNF Management Areas

As described in Section 3.5.1.6, this section is focused primarily on the area between the Western
Project site and the George D. Aiken Wilderness.

Project Visibility

Visibility of the Project from adjacent GMNF MAs would be minimal during the summer months
due to heavy forest cover over the entire area. During the winter months, the western turbines
and to some extent the eastern turbines would be intermittently visible through deciduous trees
from several areas. From Forest Road 74, the ridge proposed for the Western Project site is
approximately 1.3 miles away at its closest point. Snowmobilers and fall hunters are the primary
users during leaf-off periods and the most likely users to see the turbines. Some fall and winter
hikers and snowshoers occasionally access Aiken Wilderness via Forest Road 74. Most go in via
Woodford State Park in order to avoid the snowmobile trail. The turbines would be seen primarily
along the northern part of Forest Road 74. Due to terrain, vegetative cover, and angles of view,
the turbines become less visible heading east over the VAST trail. From Forest Road 73, just
south of the Aiken Wilderness, views would be quite limited at any time of year due to terrain
and abundant softwood cover.

Views of the Project would most likely be from northern portions of this MA, and primarily toward
the Western Project site (10 turbines). However, views toward the Eastern Project site (seven
turbines) would also be possible in the southern portions of this area. The most likely observers
would be hunters using campsites along Forest Road 74 during leaf-off periods and snowmobilers
traveling the VAST trail in winter. The existing Searsburg facility turbines are not visible from this
area.

Visual Impacts and Compliance with Forest Plan

Due to the dense forest cover that occurs throughout this area, the visible portions of the
turbines would be subordinate elements in the landscape, and unlikely to be noticeable to casual
forest visitors. Snowmobiling, the most predominant winter use in the area and one of the few
that also occurs at night, involves rapid movement. Snowmobilers may catch glimpses of the
turbines as they move along (most often through trees and tree branches), but the dominant
visual impressions would remain as they are now, of a trail winding through a varied forest
landscape. The ridges proposed for the Project site are among several that would be seen within
this MA. Given the minimal visibility within the area, the lack of highly sensitive recreational uses,
and the lack of prominence of these ridges within views of the area, the Partial Retention VQO
would be met.
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George D. Aiken Wilderness

Inventorying potential views of the proposed Project from within the Aiken Wilderness was
limited during the VIA due to the area’s large size, lack of trails, complex topography, and varied
vegetation. Field visits focused on areas most likely to be visited or to have potential views of the
proposed Project. These visits covered about seven of the hills within the Aiken Wilderness, as
well as a route through the interior along frozen drainage ways, ponds, and an abandoned road.
All visits were made during the winter months, the only time when there would be potential
views of the proposed Project.

Project Visibility

There are not any defined or recognized viewpoints associated with designated trails or other
features within the Wilderness. In general the area’s complex topography and diverse vegetation
would make the Project difficult to see from most areas within the Aiken Wilderness, even during
the winter months. The Project would be most visible from several of the steeper hardwood-
covered hillsides especially along the eastern edge of the Wilderness. From the typically rounded
hilltops, however, dense trees block visibility. The Project would also be visible from two small
hillsides along the southwestern edge of the Wilderness, but not along the flanks of Prospect
Mountain within the Wilderness boundary. Views of the Project would likely be fully or
substantially screened from the open wetlands in this area due to their low elevation and
surrounding hills. Winter views would be through tree trunks and branches, and views of the
Project during the summer months would be unlikely anywhere within the Aiken Wilderness for
most users as explained below.

The following paragraphs provide a detailed discussion of potential Project visibility, and an
assessment of the visual impacts, from four areas within the Aiken Wilderness. The four areas
are: the northern portions near Woodford State Park, the hills along the eastern boundary, the
central wetlands and hills, and the hills along the western boundary.

= Northern Areas near Woodford State Park: There are limited views from the northern
portions of the Aiken Wilderness due to intervening topography and dense vegetation with a
strong softwood component. Any views would be limited to winter months. A view of the
ridge proposed for the Western Project site can be seen near the eastern boundary of
Woodford State Park where the terrain is relatively high in elevation. The terrain descends
quickly, however, and the ridge is soon out of sight. Just south of Woodford State Park there
are numerous hills and wetlands. Larger hills to the east block views of the Project site from
most areas in the park. One of the higher hills in this area (over 2,500 feet) was noted on the
viewshed maps as having potential visibility. However, the mix of evergreen and deciduous
trees, as well as the density of trees on the relatively flat hilltops, would prevent any visibility
from even the higher hills in this area.

= Eastern Perimeter Hills: There are several hills along the eastern boundary of the Aiken
Wilderness that are most easily reached from Forest Road 74. These hills are high enough to
block nearly all views of the ridges proposed for the Project site from the northern interior
portions of the Wilderness. The vegetation in this portion of the Wilderness is predominantly
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hardwood, possibly permitting limited views in winter through trees along the steeper east-
facing slopes, toward the Western Project site. On the flatter hill summits however, the
density of trees tends to restrict visibility. One hill (elevation 2,618) has a very steep drop-off
on the east side near the top permitting views through trees toward the Project site. The
existing turbines are also visible from this location. The Western Project site is about 2 miles
away, while the Eastern Project site is about 3.5 miles away.

One of the only unobstructed views within the Aiken Wilderness would be from a high hill in
the interior which has a small opening at the top oriented to the south, toward Mount
Greylock in Massachusetts. Views toward the proposed Project would also be possible along
the steeper east-facing slopes, but would be seen through foreground trees. Such views
would also include the Searsburg Wind Facility.

= Interior Portions of the Aiken Wilderness: One of the most common winter routes used
by backcountry skiers runs from north to south following wetlands, drainages, and an old
camp road through the central interior of the Aiken Wilderness, and then on to Forest Road
73. The eastern hills within Aiken Wilderness block views along all of the northern portions of
this route, but there are occasional views to the south toward Dutch Hill, and to the west
toward Prospect Mountain. The communications tower on Prospect Mountain can be seen
through the trees. The ridges proposed for the Project site are not visible from this route, or
from any of the open wetlands along the route. However, the ridge proposed for the Eastern
Project site, about 4 miles away, can be viewed through trees if one ascends the small hills
surrounding the wetlands. As elsewhere, there are no views from the flatter summits of
surrounding hills. The ridge proposed for the Western Project site is difficult to see due to
intervening ridges.

= Hills Along the Southern and Western Boundaries of Aiken Wilderness: Visibility of
the Project site would likely be relatively minimal from the low hills along the southern
boundary of the Aiken Wilderness due to the mixed evergreen and deciduous forest
vegetation in much of this area, the intervening hills, and the orientation of steeper slopes to
the north rather than to the east. The ridge proposed for the Eastern Project site is visible
from two of the hills on the southwestern edge of the Wilderness (approximate elevation
2,560 feet) at a distance of 5.5 miles. The existing Searsburg facility turbines can also be
seen. Farther north, the elevation of the western boundary of Aiken Wilderness, combined
with the presence of intervening hills, would eliminate any visibility of the proposed Project
site .18

Visual Impacts and Compliance with Forest Plan

During summer months, the proposed Project would be unlikely to be visible from anywhere in
the Aiken Wilderness due to the density of tree cover. Recreational use is more likely to occur
during the fall and winter, and use is relatively light. There would be minimal to no visibility along

8 According to the owner of Prospect Mountain Ski Touring Center, the ridges cannot be seen from any of the eastern slopes of
Prospect Mountain once one descends low enough to be within the Wilderness area.

Green Mountain National Forest Page 150



Final Environmental Impact Statement Deerfield Wind Project

one of the most scenic and well-used routes along the frozen wetlands, drainage ways, and old
roads in this area. For those few that may explore the hills above the wetlands and streams,
there are areas from which some turbines would be seen in winter. These are the steeper, east-
facing slopes. The turbines would be seen at distances ranging from about 1.5 miles at the
closest point to over 5 miles away from western portions of the Wilderness, all of which are mid-
ground views and seen through numerous tree trunks.

Overall visibility, even in the winter months, would be limited. Although the turbines would
present some level of line, color, form, and scale contrast, in no case would the Project be a focal
point or dominate views. Most wilderness users would likely be unaware that the turbines were
there. In many places from which the proposed turbines would be seen, the existing Searsburg
facility turbines can now be seen, thus limiting the contrast presented by the proposed Project.
While it is possible that nighttime use could occur during the late fall and winter months,
camping would likely take place on flatter slopes where visibility of Project lights would be
difficult.

The Aiken Wilderness is not a place people visit for distant views, but rather for the diversity of
vegetation, wetlands, and the possibility of glimpsing the wildlife this area supports. The
occasional filtered views of the Project are unlikely to diminish the experience of users of this
area. Due to the abundance of foreground vegetation, and the varied landforms that limit
viewing opportunities, the turbines would appear as a minor and subordinate part of the natural
landscape. For these reasons, the views from the Aiken Wilderness would meet the Partial
Retention VQO in the few areas where glimpses of the turbines would be visible, as well as the
more restrictive Retention VQO in the remaining majority of the area where there would be no
visibility.

The Long/Appalachian Trail

Project Visibility

The most open view of the proposed Project from the Appalachian Trail is available on
Glastenbury Mountain. The Searsburg facility turbines are not readily visible from that section of
the trail or nearby campsites, however, they are visible from the fire tower on Glastenbury
Mountain (VP#14). From this vantage point, approximately 9.7 miles away, the turbines appear
as small vertical masts. The turbines proposed along the Eastern Project site would be located
just behind the existing Searsburg turbines, while the turbines proposed along the Western
Project site would be slightly closer, ranging from 7.7 miles to about 9.2 miles away. They would
appear to be a related cluster of white vertical lines extending above the ridgetop. While
presenting some line and color contrast, perceived scale contrast would be reduced at this
distance, and the turbines would occupy a very small part of the panoramic views available from
this location. Due to the viewer’s higher elevation, site clearing for roads and turbine construction
could possibly be visible from the Glastenbury Mountain fire tower, but would not be a significant
element in the landscape. The effects of distance would substantially reduce the visibility of tree
clearing and ground disturbance.
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Background views from Porcupine Lookout to the south of Glastenbury Mountain are narrower
occupying about 100 degrees of view with some of the existing Searsburg turbines fully or
partially visible from here. From this point, all or portions of the proposed turbines would also be
visible. The western turbines would be approximately 5.1 to 6.3 miles away, while the eastern
turbines would be approximately 7.1 to 7.6 miles away. The visual impact and factors mitigating
the impact are similar from this viewpoint to those described above for Glastenbury Mountain.
The simple vertical lines presented by the turbines along with their perceived informal placement
or pattern in the landscape, would also help to mitigate the visual impact of these features.

From Harmon Hill, there is a small opening from which it may be possible to see the proposed
turbines along with the existing Searsburg facility turbines at distances ranging from 7.5 to 8.5
miles away. At these distances, the turbines would appear as a very small part of a much larger
landscape.

Visual Impacts and Compliance with Forest Plan

The Forest Plan requires that all views from the Appalachian Trail meet at least the Partial
Retention VQO. From the limited vantage points along the Appalachian Trail, the ridges proposed
for the Project site would not be among the “more noticeable peaks and ridges”. Haystack
Mountain, Mount Snow, Mount Greylock and Mount Equinox are much more distinctive landforms
among the many that are visible from the identified vantage points. At these distances, the
existing turbines are small elements of the landscape. The cluster of new turbines along these
ridges would be slightly more prominent than the existing Searsburg facility turbines now appear,
primarily on the east ridge where they would be viewed against the sky, but would continue to
occupy a minor part of the views. From Glastenbury Mountain, turbines on the west ridge would
be viewed against landform rather than sky. The proposed Deerfield turbines would appear as a
cluster of vertical white lines that repeat the form, line and color of the existing turbines. The
turbines would not interfere with any views of prominent mountains or regional focal points.
Views of the Project along this section of trail would not be extended views along open alpine
summits.

From the Porcupine Lookout viewpoint, the proposed turbines would appear as new man-made
elements of the landscape. Although they may be perceived as small, they would appear larger
than the existing turbines, but would not be substantially out of scale due to the viewing
distance. Several additional factors would reduce their overall prominence and contrast from this
view. Other hills and mountains are visible within the view, including the much higher and more
prominent Haystack Mountain to the east. The Project ridges are also seen beyond a more
prominent foreground ridge making the Project ridge appear to be at a greater distance,
reinforcing its background position. The turbines would repeat the line, color, and form of the
existing turbines and occur within the same general location. The effect of distance and
atmospheric perspective (bluing and hazing) would also reduce turbine contrast with the
surrounding landscape.

FAA obstruction lighting would be visible at night from the viewpoints described above. These
flashing lights would contrast with the existing dark skies that characterize nighttime views from
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this site, and would attract viewer attention. However, they would not create sky glow or
interfere with views of the night sky overhead (star-gazing). In addition, the lights would not be
visible from designated camping areas and thus will be seen by relatively few viewers. To the
extent that it receives nighttime use, other lights at similar distances would also likely be visible
within views from the Glastenbury Mountain fire tower. Porcupine Lookout is not likely to receive
substantial nighttime use.

At the distances from which the turbines would be seen along the Appalachian Trail, they would
be subordinate within the surrounding landscape during the daytime. The existing naturally
occurring landscape would continue to dominate the view, thus meeting the Partial Retention
Standard. The nighttime landscape would be seen by relatively few people, and would also meet
the Partial Retention VQO, since the lights would be positioned low on the horizon from
Glastenbury Mountain, occupy a very small part of this overall landscape, and appear subordinate
to the vast expanse of stars overhead.

Mount Snow
Project Visibility

At the summit of Mount Snow (VP#24), the proposed Project would be visible from upper lifts,
the summit restaurant decks, and along the upper portions of several ski trails at a distance of
approximately 6 miles away. The existing Searsburg facility turbines are currently visible from
these locations.

Visual Impacts and Compliance with Forest Plan

The Project would be seen from a strongly altered foreground setting that includes buildings, ski
lifts, signs and vegetation clearing. The Project would be viewed at a considerable distance (6
miles) and appear within the context of the existing Searsburg facility turbines. It would occupy a
small part of the overall views from the summit. The proposed Project would therefore meet the
Modification VQO as well as the Partial Retention VQO.

3.5.2.1.3 Mid-ground and Background Visual Impacts from Areas Outside the GMNE

This section evaluates the Project’s visual impact on state and local roads, recreation areas and
water bodies, and private residences. The areas discussed in this section are the same as those
described in Section 3.5.1.7. This evaluation is based on visual simulations from the viewpoints
listed in Table 3.5.1.2-1. The simulations were used as one tool in assessing the visual impacts of
the proposed Project as viewed from key viewpoints. By comparing the simulations with
photographs of existing conditions, the following Project characteristics could be evaluated: the
relative size (horizontal and vertical scale) of the turbines in relation to their surroundings,
including the existing Searsburg facility turbines; the number of turbines visible; the extent to
which surrounding landforms partially obscured or diminished the relative scale of the Project;
and the overall degree of prominence of the Project in terms of its proximity to the viewer and its
contrast surrounding natural and built landscape elements.
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State and Local Roads

Project Visibility

Open meadows are less frequent in this region than in other parts of Vermont, so distant views
from roads are more limited. Numerous intervening hills also make the ridges proposed for the
Project site difficult to see from many locations or for extended periods of time while driving.
Views from State and local roads are described below.

= Route 8: The Project would be most visible along the northern half of Route 8, with some
visibility near the intersection with Route 100 at Heartwellville. Heading south on Route 8
there would be several views with the existing Searsburg Wind Facility and the eastern
turbines seen directly ahead (VP#9B). From a few locations some of the western turbines
would also be visible (VP#9A). Views extend approximately 0.8 mile with an additional 0.5
mile of intermittent visibility. Near the Crozier Cemetery, the Project would be seen in the
foreground (within 0.5 mile) (VP#10). In all views, the existing Searsburg Wind Facility is
currently a dominant element. The most scenic portion of Route 8 is the narrow ravine
between the Crozier Cemetery and Heartwellville. This section of road would remain largely
unchanged with no views of the Project, except for occasional brief views toward a few of
the western turbines while traveling north. The 34.5 kV collection line crossing would be
visible briefly, though in general it would be well screened from view.

= Route 9: There would be no views of the Project from the scenic pullout at Hogback
Mountain. Heading east after passing over the height of land, the Eastern Project site would
come into view for 0.6 mile near Molly Stark State Park (VP#1), then disappear, but be
visible only intermittently for 2.5 miles just east of Wilmington Village. Foreground trees and
buildings would make it difficult to see. The Eastern Project site would be visible west of the
village intermittently for about 1 mile near Harriman Reservoir (VP#7). Heading east from
Woodford, the western turbines of the proposed Project would be seen near Woodford State
Park and continuing intermittently for about 2 to 3 miles (VP#8). From three to seven of the
western turbines would be seen directly ahead in some views. The existing Searsburg facility
turbines are also seen briefly near Woodford State Park.

= Route 100: Views along Route 100 are limited. The Project would be visible occasionally
between Stamford and Heartwellville (VP#12) with the most open views extending about 0.7
mile near Heartwellville (VP#11), primarily of the Eastern Project site. The Western Project
site would be seen briefly near the VTrans garage by Dutch Hill. There may also be a brief
view of the Eastern Project site from Whitingham Village. There would be no views between
Wilmington and Whitingham, between Whitingham and Heartwellville, or between
Wilmington and Dover.

= Mohawk Trail (Route 2, Massachusetts): This is a noted scenic highway in
Massachusetts, and portions are within the affected environment. There would be no views
from this highway.
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= Secondary Roads: Secondary roads with open fields providing views toward the existing
Searsburg Wind Facility and Project area were identified. Descriptions are provided below for
VPs from Boyd Hill Road, Ray Hill Road, White Road, and Town Hill Road. Other viewpoints
along local roads are for the most part quick views such as on Brown Road in Wilmington
(VP#5), and on Davis Road in Monroe, MA (VP#26). Aside from VP#26, there would be no
other views of the proposed Project from roads in Massachusetts.

(0]

Boyd Hill Road (VP#6): There is a scenic viewpoint along this road where foreground
meadows provide open views toward the Eastern Project site. The Project would be
visible for approximately 0.4 mile with some additional intermittent visibility in leaf off
periods. The existing Searsburg facility turbines are visible in the view. This viewpoint is
4.6 miles from the nearest proposed turbine.

Ray Hill Road (VP#4): Ray Hill Road rises up from Wilmington Village with intermittent
views looking west toward the Eastern and Western Project sites. The existing Searsburg
facility turbines can be seen, along with the ridge proposed for Eastern Project site. Most
of the ridge proposed for the Western Project site is also visible, at distances of about
4.6 miles away. Although foreground buildings and trees would make the proposed
Project less prominent from the road itself, there would likely be a humber of residences
from which the Project would be visible.

White Road (VP+#3): Open meadows near the intersection of White Road and Stowe Hill
Road (VP#2) northeast of Wilmington Village provide scenic panoramas looking from
southwest to northwest. The ridges proposed for the Project site are visible, along with
the existing Searsburg facility turbines, at distances of about 6.5 to 7.5 miles away.
Views would be available for about 0.8 mile along the two roads, with an additional 0.7
miles of intermittent visibility.

Town Hill Road (VP#13): Town Hill Road extends from Whitingham Village to
Whitingham Park and the Brigham Young Monument at the height of land. Descending
this road there are scenic views toward the Eastern Project site, as well as to the south
toward Harriman Reservoir. The views continue for about 0.6 mile, and the Project would
be seen at a distance of about 5.8 miles.

Visual Impacts and Compliance with Forest Plan

The perception of the ridges proposed for the Project site varies depending on the vantage point,
but as outlined previously, these ridgelines are not among the “more noticeable peaks and
ridges” in the region. Their horizontal form makes them part of the background of a diverse
landscape with numerous rounded hills with other distinct mountains that are strong focal points.
Mount Snow and Haystack are the dominant focal points within this region, and are higher in
elevation. Thus the Modification VQO is the appropriate standard of review. The turbines would
begin to dominate some views along state roads, especially those in which it is seen at relatively
close range or directly ahead in views. Examples would include the view from Heartwellville
looking toward the Eastern Project site, which is seen from about 0.8 to 1.5 miles away. Views
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from Route 9 heading east from Woodford State Park look toward the Western Project site at
distances ranging from 0.7 to 3.2 miles away. Neither of these views currently includes the
existing Searsburg facility turbines (except very briefly near the entrance to Woodford State
Park), so the change in the landscape would be more substantial. Views of the Project from
Route 8 would be equally proximate, but the Searsburg turbines are currently a dominant feature
within these views. None of the views described above involve unique or documented scenic
resources. In both the Route 9 and the Heartwellville locations, views include numerous other
hills and ridges that would remain undeveloped. The ridges proposed for the Project site do not
appear as a significant feature in any views. Along Route 9, Haystack Mountain can be seen and
is an important focal point to the northeast. All three viewpoints are within evolving cultural
landscapes that include foreground development.

From other viewpoints along roadways, distance would make the Project appear to be a relatively
small part of a much larger landscape. Of the views from local roads, the views from Ray Hill
Road would be the most prominent, due to distance and the visibility of both ridges proposed for
the Project site. Views from the road itself, however, are intermittent due to foreground houses
and trees, and are likely to be more prominent from some of the homes (see discussion of
residential areas below). From Boyd Hill Road, only the eastern turbines would be visible, and
they would be partially obscured by foreground hills. From White Road in Wilmington and Town
Hill Road in Whitingham, the distance and breadth of the view makes the Project appear to be a
relatively small part of a broad panorama. The Project would be noticeable but not prominent
within views from White Road, Town Hill Road, Boyd Hill Road or Ray Hill Road. In all four cases,
the Project would appear visually connected with the existing Searsburg Wind Facility, which is
visible in nearly all views from local roads. Equally important is the fact that there are a relatively
limited number of viewpoints throughout the region, and all are of relatively short duration.
Therefore, the proposed Project would meet the required Modification VQO, and many areas
would achieve the more restrictive Partial Retention VQO as well.

Recreation Areas and Water Bodies

Project Visibility

Viewed from the various recreational areas throughout the region, the proposed Project would
contrast with the surrounding natural landscape and would be a noticeable element where it is
visible. However, it is unlikely to be a dominant visual element from most viewing areas.

= State Parks — The proposed Project would not be visible from the two State Parks in the
region, except for occupying a very small part of the 360° view from the Molly Stark State
Park fire tower at a distance of 8.0 miles away.

= Harriman Reservoir — From Harriman Reservoir, the views are complex and intermittent
with foreground hills interrupting many views and appearing more dominant. Harriman
Reservoir would be one of the more proximate developed recreation areas to the Project at
3.6 to 4.8 miles away. The greatest change would be most likely to occur at the Castle Hill
Boat Launch area, where the existing Searsburg facility turbines are not visible. Only three or
four of the proposed turbines would be visible from this location, but these turbines would
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present strong contrast in line, color, texture, form and scale when compared to the existing
vegetation and landform. However, the reservoir is not a place where there are expectations
of an entirely natural setting. While the natural landscape predominates, it is a cultural
setting with a few buildings and some developed recreation sites visible along with a variety
of watercraft, including motorboats, on the water. Turbine lighting would alter the nighttime
landscape, but would not be the only lights visible. There are no camping areas around the
reservoir, and other nighttime use of the reservoir is minimal. Frequent foreground hills
would also minimize views, ensuring that the natural landscape would continue to be a
dominant element of all views. In most locations only a few of the turbines would be visible.

= Somerset Reservoir — The Project would not be visible from the campsites near the boat
access area on Somerset Reservoir (VP#21), but would be visible from the southern open
water portions of the reservoir. However, the Project would be seen at a considerable
distance (7.2 to 10 miles) and occupy a small part of the overall view. While views are
predominantly natural, the summit restaurant on Mount Snow can also be seen from this
area. The Project would not be visible from the more remote northern end of the reservoir.
Lights would not be visible from designated campsites but would be visible from at least one
of the informal picnic sites around the reservoir. The Project would be somewhat more
noticeable than the existing Searsburg Wind Facility, but due to its distance from viewers and
the screening provided by surrounding landforms that would limit some views, would not be
a prominent feature in views from the reservoir. The surrounding natural landscape would
continue to be the dominant part of the recreational experience.

= Lake Raponda — A large ridge west of the lake blocks views towards the Project area, and
neither the existing Searsburg Wind Facility nor the proposed Deerfield Project would be
visible from Lake Raponda or its immediate shoreline.

= Sadawga Pond - The turbines at the existing Searsburg Wind Facility cannot be seen from
the boat launch, but can be seen from a few points on the water. The turbines proposed for
the Eastern Project site would be visible from eastern and southern portions of the lake,
approximately 5.6 miles northwest. Because they would be closer, they would appear more
prominent than the existing turbines, but would echo the color, line, and form of the existing
facility, and would be a small part of the overall views from the lake.

= Whitingham Recreation Area — The turbines at the existing Searsburg Wind Facility and
the ridge proposed for the Eastern Project site are only visible at a considerable distance (6.4
miles) from the far edge of the open field just south of the Monument. The eastern turbines
would be visible, but difficult to see due to intervening vegetation in the area. It may be
possible to see the tips of some western turbine blades as well.

= Haystack Golf Club — The Clubhouse and many of the greens offer dramatic views with
Haystack prominent to the northwest, and a broad panorama to the south and southwest
that includes the turbines at the existing Searsburg Wind Facility. The turbines proposed for
both the Eastern and Western Project sites would also be visible, beyond the existing
turbines.
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Visual Impacts and Compliance with Forest Plan

From nearly all recreation areas the visual impact of the Project would be limited due to the
following factors:

= Substantial screening of the Project by topography and forest vegetation

= Relatively small number of turbines seen at one time

= Distance from which the turbines are seen

= Presence of the existing Searsburg facility turbines in most views

= No documentation of exceptional scenic value

= No documentation of an undisturbed natural setting being critical for the recreational
experience.

To some people, from certain locations, the Project may appear to dominate the view, but would
still be in harmony with the existing Searsburg facility, which is a well-established part of the
surrounding landscape. Therefore, the Project would meet the Madification VQO. In addition, the
turbines, when seen, would be viewed as rising above the forested landscape, with no apparent
alternation of the forest itself. From most locations, the Project would be viewed at substantial
distances. It would be a visible background feature, but not a dominant element within the
surrounding landscape. Thus the Project would generally appear subordinate to the broad
expanse of natural appearing landscape, and would meet the more restrictive Partial Retention
VQO.

Private Residences

Views from private residences are likely to be similar to views discussed under state and local
roads. There are no residences that would experience foreground views (within 0.5 mile) of the
proposed Project. There are approximately 144 homes or camps within 3 miles (mid-ground) of
the Project along Routes 8, 9, and 100 in Heartwellville. Field assessment suggests that few
would have direct views of the proposed Project. There are two homes located near the proposed
access road to the Western Project site. Construction to realign and improve this road would
result in visual impacts during construction. The only concentration of homes in proximity to the
Project occurs in Heartwellville (1 mile) and in a subdivision south of Heartwellville called
Alpenwald Village (2.4 miles). Most homes in Alpenwald appear to be surrounded by woods.

More distant residential areas with potential views to the Project occur on Ray Hill (VP#4), Boyd
Hill (VP#6), Stowe Hill and White Roads (VP+#3) in Wilmington (4 to 6 miles away), and the Town
Hill Road (VP#13), Poverty Row, Streeter Hill and Kentfield Road area in Whitingham (6 miles
away). The homes in the Chimney Hill development in Wilmington are about 3.5 miles away, but
most are not oriented toward the Project site. The simulations for Heartwellville, Ray Hill Road,
Boyd Hill Road, White Road, Town Hill Road provide an illustration of how the Project would
appear from nearby residential areas (see Appendix C).

For any homes within 3 miles of the Project with a direct view of the Project site, the proposed
Project may reach the Permanent Modification condition (see Table 3.5.1.1-3). In this complex
landscape however, it is likely that views would also include many other undeveloped hills. The
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Project is unlikely to be located directly in front of distant landscape focal points. Some views in
the area include the more distinctive Haystack Mountain to the north, but the ridges proposed for
the Project site are generally seen as relatively undistinguished horizontal landforms. From
residences at distances greater than 3 miles, the Project would be more likely to appear as a
smaller part of a wider panorama of hills and mountains.

For residents who would view the Deerfield Wind Project, night lighting may be the chief concern
and would alter the character of the landscape. The flashing red lights on the turbines would
contrast with the generally dark skies that characterize most rural residential areas. However, in
more developed settings, other light sources would already disrupt views of the night sky from
private homes. For residences relatively close to the Project, only a few lights are likely to be
visible. In addition, lighting intensity on wind turbines is significantly less when seen at angles
below 1° of horizontal. FAA obstruction warning lights are designed to be visible to aircraft but
not to light up the general area. They do not contribute to sky glow. Lights would be visible at
greater distances in clear weather conditions but would appear less prominent. At distances over
3 miles, lights are likely to occupy a relatively small portion of views and of the night sky, and
would occur on the horizon where they would not disrupt views of stars overhead.

3.5.2.1.4 Design Criteria and Mitigation Measures

The following design criteria and mitigation measures would be applied to reduce adverse
impacts to the visual resource:

= Keep aviation obstruction warning lights to the minimum allowed by the FAA. As mentioned
in Section 1.4.1.5, this would involve lighting seven turbines (three on the Eastern Project
site and four at the Western Project site) with red flashing lights at night.

= Utilize a white/off-white turbine color that blends well with the background sky and makes
them more visible to aircraft, thus avoiding the need for daytime FAA warning lights. Off-
white has been selected for the Deerfield turbines which may mute the brightness somewhat.

= Submit and adhere to a revegetation and landscaping plan for areas disturbed by
construction of access roads, substation, LIDAR sites, and transmission line infrastructure to
minimize any visual impacts associated with tree clearing during construction.

= Limit clearing for the overhead electrical line crossing of Route 8 to a 30-foot wide corridor,
and orient the corridor so as to avoid direct views up the cleared ROW from Route 8.

= Limit ground-level lighting to the use of motion-sensor lights at the substation.

= Locate turbines as far as reasonably possible from adjacent residences to minimize potential
shadow flicker impacts.

= File a protocol to implement if the Project receives any complaints regarding excessive
shadow flicker.
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3.5.2.1.5 Summary of Impacts from Proposed Action

The proposed Deerfield Wind Project would introduce large new man-made structures that
present line, form, color and scale contrast with the existing vegetation and topography.
However, the fact that the ridges proposed for the Project site are not visually distinct focal
points in the surrounding landscape, and the fact that wind turbines from the existing Searsburg
Wind Facility already occur along the eastern ridge, combine to make the Project area visually
appropriate for the Proposed Action. Although the existing Searsburg Wind Facility is not within
the GMNF, the boundary is not something that can be perceived by the average viewer. The
proposed Project would be similar in form, color, and scale to the existing Searsburg Wind
Facility, so that it would repeat an existing pattern in the landscape. This repetition of existing
visual characteristics helps to prevent visual clutter, and results in a logical setting for the
Deerfield Wind Project. There are no significant or documented scenic resources that would be
affected in the area, and the Project would be located at a considerable distance from viewpoints
along the Appalachian Trail. There are only a few open vantage points that would offer views of
the Project from the Appalachian/Long Trail, all of which are over 5 miles from the nearest
proposed turbine. In all of these views, the turbines would be viewed along with the existing
Searsburg turbines and would appear as relatively small background features that remain
subordinate to the surrounding natural landscape. Furthermore, as described in Section 3.5.2.1.1,
the Proposed Action would be in compliance with the VQOs outlined in the Forest Plan.

3.5.2.2 Alternative 1: No Action

No turbines, access roads, or other Project components would be constructed under the No
Action alternative. Therefore, Alternative 1 is not anticipated to have any adverse effects on
visual resources, since the existing conditions in the Project area would be remain unchanged.

This alternative would provide the greatest reduction of visual impacts compared to the Proposed
Action, particularly in locations where the proposed Project would introduce an entirely new
visual element into the viewshed (i.e. those locations from which the existing Searsburg facility
turbines are not currently visible, but from which the proposed Project would be visible). These
locations would include portions of Route 9 between Woodford State Park and Route 8 (VP#8);
portions of Route 100 between Stamford and Heartwellville (VP#11 and VP#12); and from the
Castle Hill Boat Launch area, where two to three turbines would be visible (VP#18).

It should be noted that the Proposed Action would not be visible from the majority of the
affected environment. From such areas, the No Action alternative would have the same visual
impacts compared to the other alternatives.

3.5.2.3 Alternative 2: Reduced Turbines in Western Project Site

Under Alternative 2, the three southernmost turbines on the western turbine array would be
dropped from consideration and a turbine would be added to the northern portion of the string,
for a total of eight turbines on the Western Project site and seven turbines on the Eastern Project
site. All other access and infrastructure needs would remain as in the Proposed Action, with one
exception. At the southern end of the Western Project site (eighth and last turbine in this
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alternative), the electrical collection line would be routed and buried to minimize removal of BSB
trees. As the collection line passes the location of what is proposed as the tenth and
southernmost turbine in the Proposed Action, the collection line would transition to above ground
as it does for the Proposed Action, and be carried as an overhead line down the ridge and across
Route 8 to connect with the east side collection system (see the full description of the Proposed
Action in Section 1.4 for more information). Construction for Alternative 2 would result in the
clearing and grading of a total of approximately 85.4 acres, 66.5 acres of NFS lands and 18.9
acres of private land, thereby altering a total of approximately 0.9% of the 9,523-acre Project
area.

This alternative would result in minor reductions of visual impacts, as compared to the Proposed
Action. The ridge proposed for the Western Project site is generally less visible than the ridge
proposed for the Eastern Project site, and the southernmost turbines of the western ridge would
have the least visibility of all of the turbines in the Proposed Action. There would be some
amelioration of views along Route 8 (VP#9A) where the southernmost turbines along the
Western Project site would be seen briefly heading south and north. The more visible eastern
turbines would remain (VP#9B and VP+#10).

There would also be a slight reduction in impacts along Route 9 between Woodford State Park
and the intersection with Route 8 (VP+#8). The northernmost turbines at the Western Project site
are primarily in view along this stretch of Route 9, with the southernmost sometimes blocked by
foreground trees or landforms and always the furthest away from the viewer. From limited
locations 8 instead of 10 turbines would be visible. However, this alternative is unlikely to result
in any meaningful reductions in visual impacts along this section of Route 9. The removal of the
three southernmost turbines would result in minor visual mitigation from other locations. From
Ray Hill Road (VP#4) and White Road (VP#3) there would be an overall reduction of three out of
the 17 visible turbines, but the overall breadth (horizontal scale) of the Project would remain the
same.

This alternative would show no difference in views from Harriman Reservoir. The northernmost
turbines at the Western Project site would be seen from Castle Hill (VP#18) and Mountain Mills
Boat Launch (VP#17) areas, while from Ward’s Beach (VP#19 and VP#20) only the eastern
turbines would be visible. Similarly from Boyd Hill Road (VP#6), Town Hill Road VP#13),
Sadawga Lake (VP#22), and Whitingham Park (VP#23) only the eastern turbines would be
visible. Differences in views from the VAST trail and Aiken Wilderness on GMNF land west of the
proposed Project would be minor since views are extremely limited in any case. There would be
no effect on the limited views within the Lamb Brook Area, but views from Glastenbury Mountain
and Porcupine Ridge on the Appalachian Trail would be altered somewhat. A reduction from 10
to eight turbines at the Western Project site would result in @ minor reduction in visual impacts
when compared to the Proposed Action.

Alternative 2 would be in compliance with the recommended VQOs outlined in the Forest Plan. All
applicable design criteria and mitigation as described for the Proposed Action would also be
applied for this alternative. Compared to the Proposed Action, the Reduced West alternative
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would result in minor reductions of visual impacts. Visual impacts would be greater under this
alternative when compared to the No Action alternative.

3.5.2.4 Alternative 3: Turbines in the Eastern Project Site Only

This alternative proposes construction of the seven turbines on the Eastern Project site, as with
the Proposed Action, but eliminates the western turbine array entirely. The seven turbines at the
Eastern Project site would be constructed in the same locations as in the Proposed Action. The
collection lines of the eastern turbine array would also remain the same as in the Proposed
Action, but would terminate at a new substation that would be located to the east of the existing
GMP substation off of Sleepy Hollow Road. A new ring bus would need to be constructed at the
substation, and the 69 kV transmission line that runs south along Sleepy Hollow Road would
require an upgrade. New poles would be constructed within the existing ROW, set off
approximately 15 feet from the existing poles, which would be removed following construction of
the new line. The new poles would be the same height, and use the same spacing as the existing
lines. However, the poles would be sturdier, as each would support three conductors on each
side as opposed to the one conductor per side on the existing poles. No additional ROW clearing
would be required along this line. The O&M building and temporary construction laydown areas
would remain located on Putnam Road as in the Proposed Action. Construction for Alternative 3
would result in the clearing and grading of a total of approximately 49.6 acres, 29.7 acres of NFS
lands and 19.9 acres of private land, thereby altering the appearance of a total of approximately
0.5% of the 9,523-acre Project area.

Development of the East Side Only alternative would result in modest reductions in overall visual
impacts throughout the region. Of the two ridges proposed for the Project site, the eastern ridge
is more visible. The only area from which visual impacts would be eliminated entirely would be
the western portions (for approximately 2.5 miles) of Route 9 between Woodford State Park and
Route (VP#8), whereas up to 10 turbines would be visible in the Proposed Action from this
location. The existing Searsburg facility turbines are seen very briefly along this portion of Route
9, but this alternative would eliminate views of the turbines in the Western Project site, which
would have been visible directly ahead a