Stipulations
Lighthouse Wind Project

February 26, 2018

Lighthouse Wind Project

14-F-0485

February 26, 2018

Table of Contents
Stipulation 1 – 1001.1 General Requirements .....................................................................5
Stipulation 2 – 1001.2 Exhibit 2: Overview and Public Involvement .................................7
Stipulation 3 – 1001.3 Exhibit 3: Location of Facilities ......................................................7
Stipulation 4 – 1001.4 Exhibit 4: Land Use .........................................................................9
Stipulation 5 – 1001.5 Exhibit 5: Electric System Effects.................................................10
Stipulation 6 – 1001.6 Exhibit 6: Wind Power Facilities ..................................................14
Stipulation 7 – 1001.7 Exhibit 7: Natural Gas Power Facilities ........................................15
Stipulation 8 – 1001.8 Exhibit 8: Electric System Production Modeling ..........................15
Stipulation 9 – 1001.9 Exhibit 9: Alternatives...................................................................16
Stipulation 10 – 1001.10 Exhibit 10: Consistency with Energy Planning Objectives.......18
Stipulation 11 – 1001.11 Exhibit 11: Preliminary Design Drawings ................................19
Stipulation 12– 1001.12 Exhibit 12: Construction ............................................................21
Stipulation 13– 1001.13 Exhibit 13: Real Property ...........................................................22
Stipulation 14– 1001.14 Exhibit 14: Cost of Facilities ......................................................23
Stipulation 15– 1001.15 Exhibit 15: Public Health and Safety .........................................24
Stipulation 16– 1001.16 Exhibit 16: Pollution Control Facilities .....................................28
Stipulation 17– 1001.17 Exhibit 17: Air Emissions ..........................................................29
Stipulation 18– 1001.18 Exhibit 18: Safety and Security ..................................................29
Stipulation 19– 1001.19 Exhibit 19: Noise and Vibration .................................................31
Stipulation 20– 1001.20 Exhibit 20: Cultural Resources...................................................42
Stipulation 21– 1001.21 Exhibit 21: Geology, Seismology, and Soils ..............................46
Stipulation 22– 1001.22 Exhibit 22: Terrestrial Ecology and Wetlands ...........................49
Stipulation 23– 1001.23 Exhibit 23: Water Resources and Aquatic Ecology ...................59
Stipulation 24 – 1001.24 Exhibit 24: Visual Impacts ........................................................62
Stipulation 25 – 1001.25 Exhibit 25: Effect on Transportation .........................................78
Stipulation 26 – 1001.26 Exhibit 26: Effect on Communication.......................................81
Stipulation 27 – 1001.27 Exhibit 27: Socioeconomic Effects ...........................................83
Stipulation 28 – 1001.28 Exhibit 28: Environmental Justice ............................................84
Stipulation 29 – 1001.29 Exhibit 29: Site Restoration and Decommissioning..................85
Stipulation 30 – 1001.30 Exhibit 30: Nuclear Facilities ....................................................86
Stipulation 31 – 1001.31 Exhibit 31: Local Laws and Ordinances ...................................86
Stipulation 32 – 1001.32 Exhibit 32: State Laws and Regulations....................................90
Stipulation 33 – 1001.33 Exhibit 33: Other Applications and Filings ...............................91
Stipulation 34 – 1001.34 Exhibit 34: Electric Interconnection..........................................92
Stipulation 35 – 1001.35 Exhibit 35: Electric and Magnetic Fields ..................................93
Stipulation 36 – 1001.36 Exhibit 36: Gas Interconnection ................................................94
Stipulation 37 – 1001.37 Exhibit 37: Back-up Fuel ..........................................................94
Stipulation 38 – 1001.38 Exhibit 38: Water Interconnection ............................................94
Stipulation 39 – 1001.39 Exhibit 39: Wastewater Interconnection ...................................94
Stipulation 40 – 1001.40 Exhibit 40: Telecommunications Interconnection ....................95
Stipulation 41 – 1001.41 Exhibit 41: Application to Modify or Build Adjacent ..............95

2

Lighthouse Wind Project

14-F-0485

February 26, 2018

NEW YORK STATE BOARD ON ELECTRIC
GENERATION
SITING
AND
THE
ENVIRONMENT
IN THE MATTER OF:
Case No. 14-F-0485
Application by Lighthouse Wind LLC for a Certificate
of Environmental Compatibility and Public Need
Pursuant to Article 10 of the New York State Public
Service Law for the Lighthouse Wind Project in the
Towns of Yates and Somerset, Orleans and Niagara
Counties
THE PARTIES HERETO stipulate and agree as follows:
1) The Lighthouse Wind Project is discussed in an Article 10 Preliminary Scoping

Statement (“PSS”) submitted to the New York State Board on Electric Generation Siting
and the Environmental (“Siting Board”) on November 23, 2015 by Lighthouse Wind, LLC
(“Applicant”). The term “Facility” as used herein includes the wind turbines, access
roads, collection lines, substation, permanent meteorological towers, staging/laydown
areas, and operations and maintenance building as well as any other improvements subject
to the Siting Board’s jurisdiction.
The Application will provide reports and supporting information based on the studies,
evaluations, and analyses set forth in these stipulations to satisfy the application
requirements of Article 10 of the Public Service Law. These stipulations are governed by
Section 163 of the Public Service Law and by any application requirements for federally
delegated environmental permits issued by the New York State Department of
Environmental Conservation (DEC), if applicable.
2) The Parties hereto may limit their concurrence to one of more of the specific subject area

stipulations by so indicating in a notation next to their signature. A signature without
any such notation shall indicate concurrence with the entire stipulation.
3) Those signing these stipulations agree that, as of the date hereof, the studies outlined

herein constitute all the necessary studies concerning the subject matter of these
stipulations that the Applicant must provide to satisfy Section 164(1) of the Public Service
Law. Except as provided herein, and in accordance with 1000.5(k) the signatories agree
not to request the Applicant to provide additional studies concerning the subject matter
of these stipulations in connection with the Article 10 proceeding.
4) Under any of these following circumstances the Applicant agrees to perform additional
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studies, evaluations or analyses:
a) A new statute, regulation or final, non-reviewable judicial, federal, state or administrative
regulation, ruling or order, or applicable local ordinance, is adopted subsequent to the
date of these stipulations which necessitates such additional studies, evaluations or
analyses;
b) Lighthouse Wind, LLC proposes a substantial modification to the Facility or other
inputs to the stipulated studies, evaluations, or analyses that will materially affect the
results of the studies, evaluations or analyses;
c) Results of the stipulated studies, evaluations or analyses demonstrate a substantial
need for additional or supplemental study, evaluation or analysis to the extent
necessary to meet the requirements of the Article 10 regulations;
d) New information is discovered during the course of conducting, or as a result of, the
stipulated studies, evaluations or analyses that materially affects the results thereof;
e) New, material and relevant information obtained independent of the stipulated studies,
evaluations, or analyses demonstrates that the conduct of such studies, evaluations or
analyses, or their results, will be substantially affected and should be modified or
expanded to the extent necessary to meet the requirements of the Article 10 regulations;
or
f) The Chairman of the Siting Board, the Siting Board, or the Presiding Examiner, whose
ruling will be appealable to the Siting Board, or Associate Examiner presiding with
respect to any proceedings concerning federally delegated environmental permits to
be issued by New York State DEC, whose ruling will be appealable to the
Commissioner of the DEC or the Siting Board, as the case may be, requires an
additional study, evaluation, or analysis pursuant to 16 N.Y.C.R.R. § 1000.9.
5) After the Chair of the Siting Board determines that the Application complies with Section

164 of the Public Service Law, if the signatories, in any of the circumstances listed above,
reach agreement as to the implementation of any additional studies, evaluations, or analyses,
such agreement may be set forth in a new stipulation, but only if and only to the extent
necessary to provide sufficient time to permit any such studies, evaluations, or analyses
to be conducted and reviewed. Any of the signatories, in the circumstances listed in
paragraph 4, who do not reach such agreement, shall be free to submit the matter to the
presiding examiner for resolution and shall not be restricted from pleading that the
Applicant must provide additional studies evaluations or analyses related thereto during
the Article 10 proceeding regarding the subject matter of these regulations.
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Stipulation 1-1001.1: General Requirements and Exhibit 1
The Application shall contain:
a) The Application shall contain the exhibits described by 16 NYCRR Part 1001 as relevant to
the Lighthouse Wind Project and such additional exhibits and information as the Applicant
may consider relevant or as may be required by the Board or the Presiding Examiner. Exhibits
that are not applicable to the Project will be omitted, as indicated elsewhere.
b) Each exhibit will contain a title page showing:
1. The Applicant's name;
2. The title of the exhibit; and
3. The proper designation of the exhibit.
c) Each exhibit:
1. Consisting of 10 or more pages of text shall contain a table of contents citing by page and
section number or subdivision the component elements or matters contained in the exhibit.
2. Which includes any reference or supporting documents, such as attachments or appendices,
shall contain a table of contents that indicates those supporting documents.
3. Shall include a matrix providing an indication of the location of information within the
Application (including exhibits, attachments and appendices, specifically addressing the
relevant requirements of 16 N.Y.C.R.R. Part 1001 and the terms of Application Contents
Exhibits 2 through 40, as applicable).
d) The Application will identify a basis for a statistical comparison with data that shall be obtained
under any program of post-certification monitoring.
e) If the same information is required for more than one exhibit, it may be supplied in a single
exhibit and referenced in the other exhibit(s) where it is also required.
f) Exhibit 1 shall contain:
1. The name, address, telephone number, facsimile number, and E-mail address of the
Applicant, Lighthouse Wind LLC;
2. The address of a website established by the Applicant to disseminate information to the
public regarding the application;
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3. The name, address, telephone number, facsimile number, and E-mail address of a person
provided by the applicant that the public may contact for more information regarding the
application;
4. If the applicant desires service of documents or other correspondence upon an agent, the
name, business address, telephone number, facsimile number, and E-mail address of the
agent;
5. A brief explanation of Lighthouse Wind LLC, a subsidiary of Apex Clean Energy
Management, LLC, including its date and location of formation and the name and address
of its parent entities; and
6. The Facility is to be owned by Lighthouse Wind LLC, a privately owned limited liability
company and subsidiary of Apex Clean Energy Management LLC. The
business/incorporation information regarding Lighthouse Wind LLC and its parent
company, as required by Section 1000.1, will be provided, including a certified copy of
Lighthouse Wind LLC’s certificate of formation.

Stipulation 2-1001.2 Exhibit 2: Overview and Public Involvement
Exhibit 2 shall not exceed 15 pages of text. In the event that Lighthouse Wind determines that
there is good cause to exceed this limitation, a waiver would be requested from the Secretary. This
Exhibit shall comply with Section 1001.2 by containing:
a) A brief description of the major components of the proposed Facility, interconnections and other
related components.
b) A brief summary of the contents of the Application, with the exception of Exhibits 7, 16, 17,
30, 36, 37, 41, which are not applicable to the Facility.
c) A brief description of the Public Involvement Program (PIP) conducted by the Applicant. The
PIP was submitted to the Siting Board on October 31, 2014. Following the receipt of comments
on the PIP, the PIP was updated, finalized, and filed by the Applicant on December 31, 2014.
An additional update to the PIP was filed January 15, 2015 that made updates to stakeholder
information based upon changes in elected and appointed officials. The PIP and all other
submissions
under
Article
10
will
remain
available
online
at
http://www.lighthousewind.com/article10_submissions throughout the Application review
process. Additionally, the PIP and PSS have been filed at the local document repositories, as identified
in the PIP. Lighthouse Wind will supplement these filings with additional materials that have been at
open houses. Certain materials such as large poster boards will not be at the document repositories,
but are available at the local office in the project area. These materials are also available on the Project
website. The Application will include a discussion of significant issues raised by the public and
affected agencies during the pre-Application process and the changes made to the proposal in
response to stakeholder and public participation.
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d) A discussion of the Applicant’s plans for continued implementation of the PIP and conduct
outreach activities after submission of the Application. Applicant will also provide an updated
Stakeholder list as an Appendix to the Application, including a list of host and adjacent
landowners. The Application will include a discussion of how stakeholders were identified
during the pre-application scoping, stipulations, and public involvement processes.
e) A brief analysis that presents relevant and material facts regarding the proposed Facility. The
analysis will include information developed through studies conducted by the Applicant,
research of other similar facilities and outreach and consultation with stakeholders as a basis
for the Siting Board to make or consider in its decision and why the Applicant believes the
Certificate should be granted.

Stipulation 3-1001.3 Exhibit 3: Location of Facilities
Exhibit 3 shall contain maps, drawings and explanations showing the location of the proposed
Facility, all interconnections, and all ancillary features in relation to municipalities (county, city,
town and village as appropriate) and taxing jurisdictions associated with any part of the overall
development proposal. Such maps, drawings and explanations shall include:
a) United States Geological Survey (USGS) 1:24,000 topographic quadrangles (most recent
edition available through the NYS GIS Clearinghouse [these are raster images of scanned
USGS topographic maps], printed at original scale), showing:
1. The location of the proposed Facility components, including wind turbines. Maps will also
include any reasonable and available alternative Facility location sites identified in Exhibit
9 of the Application, including electric transmission line interconnections that are, or are
not, subject to review under Article VII of the PSL, and including ancillary features such
as roads, permanent or temporary meteorological towers, permanent stormwater control
devices of a significant nature (e.g., large detention basin), operation and maintenance
facilities, proposed construction staging and laydown areas, proposed temporary concrete
batch plant locations, proposed electric collection system lines (indicating underground or
overhead installation), and proposed collection and interconnection substations.
2. The proposed location of any interconnections, including all electric transmission lines,
communications lines, and appurtenances thereto, connecting to and servicing the Facility
site that are not subject to the Commission’s jurisdiction under PSL Article VII, any water
or wastewater lines proposed for the Operations and Maintenance facility, any proposed
components to be located on the Somerset Generating Facility property which might trigger
the need to amend or modify that facility’s Certificate of Environmental Compatibility and
Public Need (which would be discussed in Exhibit 33, if applicable).
3. The location of all proposed ancillary features such as roads, temporary or permanent
meteorological towers, permanent stormwater control devices of a significant nature (e.g.
large detention basin) to the extent known at the time of Application, operation and
maintenance facilities, construction staging and laydown areas, temporary concrete batch
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plant locations, collection and interconnection substations, and similar facilities, that are
not subject to the Siting Board’s jurisdiction under PSL Article 10. A description of the
types of activities and features which would not be subject to the Siting Board’s jurisdiction
under PSL Article 10 can be found at 16 NYCRR §1000.2(q), (r) and (ao).
4. At present, no electric transmission or fuel gas transmission lines subject to review under
Article VII of the PSL are proposed for this Project. To the extent that Project plans are
altered to require such installations, the Application will include information on their
proposed location.
5. The study area utilized for the proposed Facility will vary based on the resource being
studied. Generally, the study area shall include the area within a radius of at least five miles
from all facility components, interconnections and related facilities and alternative location
sites, though this area may differ to address specific features or resource issues. Mapping
to depict the various study areas used to support analyses will be provided in association
with subsequent Exhibits. A description of the various study areas used throughout the
Application will be provided in the narrative section of Exhibit 3.
b) Maps clearly showing the location of the proposed facility site, including the Project layout
and any reasonable and available alternative layouts or locations, the interconnections, and all
ancillary features not located on the facility site, in relation to municipal boundaries and taxing
jurisdictions. The Applicant anticipates this relation can be shown on maps with a scale of
approximately 1 inch = 1 mile.
c) Written descriptions explaining the relation of the proposed Facility site, the interconnections,
and all ancillary features to the affected municipalities and taxing jurisdictions.
d) Complete GIS shapefiles for all Facility components, including but not limited to, turbine
locations, access roads, collection lines, collection substation, meteorological towers
(temporary and permanent), generator lead line, point of interconnect substation, construction
lay down and temporary concrete batch plant areas, any known significant permanent
stormwater control devices, reasonable alternative layout locations, and associated buildings.
Submitted GIS shapefiles will also include publicly available parcel property lines, and
easement lines.
e) Latitude; longitude; and ground surface elevation (based on publicly available data) of all
proposed turbine and meteorological tower locations in feet above sea level.

Stipulation 4-1001.4 Exhibit 4: Land Use
Exhibit 4 shall contain:
a) A map showing existing land uses within the Study Area. The Applicant will use tax parcel data
with land use classifications (New York Office of Real Property Services (NYSORPS)
categorization) available from the county governments in the Certificate Application. Where such
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classifications are overly broad or unrepresentative, such as Vacant Land, a more representative
classification will be provided based upon on-site observations and/or sought from landowners.
This will be mapped within the Study Area and demonstrate the relationship of the proposed
Facility layout to existing land uses.
1. The Map will also show agricultural land types and facilities, such as pasture/grazing areas,
cropland and unique agricultural lands (i.e., orchards, vineyards, maple sugarbushes, etc.)
on parcels where components and ancillary facilities, including collection lines and access
roads, would be located, as well as parcels adjacent thereto.
2. Further, the Map will show land and water management features, such as subsurface
drainage systems, open ditches, diversion swales or terraces, buried waterlines, irrigation
systems and water sources, on parcels proposed to host components and ancillary facilities,
including collection lines and access roads, and any other ground disturbances
(construction laydown or staging areas) proposed in connection with the construction or
operation of the project.
b) A map showing the location of and identifying any existing overhead and underground major
facilities for electric, gas or telecommunications transmission or gas wells in relation to proposed
facilities within the Project Area.
c) A map of all properties where proposed Facility components and ancillary facilities will be located,
and all properties within 2,000 feet of such properties, that shows the current land use, tax parcel
number and owner of record of each property, any publicly known proposed land use plans for any
of these parcels, and their relation to proposed Facility layout.
d) A map of existing zoning districts, and proposed zoning districts within the Study Area, including
a description of the permitted and the prohibited uses within each zone.
e) A summary of the relevant portions of the local comprehensive plans adopted at the time of
Application, and a statement of whether the proposed land use is consistent with the adopted
comprehensive plans. The Application will also address consistency with the Certificate of
Environmental Compatibility and Public Need issued to the Kintigh Generating Station in Case
80002 (December 29, 1978) and relevant compliance filings related thereto; relevant portions of
the 2014 New York Open Space Plan (OSP), including Priority Project {128} “Lake Ontario and
Lake Erie Shorelines, Islands and Niagara River,” and Priority Project {134}“State Parks & State
Historic Sites Protection” sections in particular; the New York State Historic Preservation Plan
2015-2020; the Statewide Comprehensive Outdoor Recreation Plan 2014-2019; the New York
State Office of Parks, Recreation and Historic Preservation Sustainability Plan (April 22, 2009);
the Great Lakes Seaway Trail Corridor Management Plan; Niagara Communities Comprehensive
Plan 2030; the Regional Framework for Growth; the WNY Sustainability Plan; and the Regional
Economic Development Plan. To the extent that these plans are available on the internet, this
Exhibit will also include citations to their respective web addresses. The Application will also
summarize consultations with relevant agencies.
f) A map of the proposed Facility layout and all publicly known proposed land uses within the Study
Area, from consultation and discussions with state and local planning officials (e.g.
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Genesee/Finger Lakes Regional Planning Council, the Niagara County Center for Economic
Development, and the Orleans County Department of Planning and Development) and from the
public involvement process. The Applicant will contact both the Town of Somerset and Town of
Yates to verify if any major applications for proposed land uses are pending prior to Application
submission. To the extent that there are major applications for proposed land uses pending at the
time of Application, the Applicant will include a discussion of potential impacts on those proposed
projects in the applicable Application sections.
g) Maps of the designated coastal areas, inland waterways and local waterfront revitalization program
areas; NYS Agricultural Districts; and FEMA flood hazard zones within the Study Area, and
showing the proposed Facility layout in relation to these designated areas.
h) Maps showing the proposed Facility layout in relation to recreational and other sensitive land uses
within the Study Area to the extent known, including designated open space, and any known
archaeological, geologic, historical or scenic area, park, designated wilderness, forest preserve
lands, conservation easement lands, agricultural land enrolled in the federal conservation program
of the U.S. Department of Agriculture (USDA) farm services or Natural Resources Conservation
Service (NRCS), scenic byways and touring routes designated by the federal, state, or local
governments, nature preserves, designated trails, and public-access fishing areas; major
communication and utility uses and infrastructure; and institutional, community and municipal
uses and facilities (including schools, cultural sites, museums, parks, cemeteries, water supply and
wastewater treatment facilities, municipal halls, libraries and historic society collection sites);
including a summary describing the nature of the probable environmental impact of facility and
interconnection construction and operation on such uses, including an identification of how such
impact is avoided or, if unavoidable, minimized or mitigated. With respect to the Adirondack Park
State Land Master Plan, due to the Facility’s location in western New York (Niagara and Orleans
Counties), areas identified in the Adirondack Park State Land Master Plan will not be mapped or
described in the Application.
i) A qualitative assessment of the compatibility of the Facility and interconnection, including any
off-site staging and storage areas, with existing, proposed and allowed land uses, and local and
regional land use plans, within a 1-mile radius of the facility site and any interconnection route.
The qualitative assessment shall include an evaluation of the short- and long-term effects of facility
location as well as facility-generated noise, odor, traffic and visual impacts on the use and
enjoyment of those areas for the current and planned uses. The assessment shall identify the nearby
land uses of particular concern to the community, and shall address the land use impacts of the
facility on residential areas, schools, civic facilities, recreational facilities, cultural resources, and
commercial areas. The Applicant will consult with the NYS Department of Agriculture & Markets
and the Cornell Cooperative Extension on potential effects of the Facility on agricultural land uses,
such as orchards and field crop pollination, as a result of Facility operation, and report results of
studies performed regarding such consultations.
j) A qualitative assessment of the compatibility of above-ground interconnections and related
facilities with existing, potential, and proposed land uses within the Study Area.
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k) A qualitative assessment of the compatibility of underground interconnections and related facilities
with existing, potential, and proposed land uses within 300 feet from the centerline of such
interconnections or related facilities.
l) An analysis of the consistency of the project with the relevant provisions of the New York Coastal
Zone Management Program, the Town of Somerset Local Waterfront Revitalization Plan (LWRP)
and the Joint Kendall, Yates, Carlton LWRP.
m) Aerial photographs using recent edition aerial photography, such as USGS, NYSGIS, or USDA’s
National Agriculture Imagery Program (NAIP), for representing recent and current land use of all
properties within the Study Area of such scale and detail to enable discrimination and identification
of all natural and cultural features.
n) Overlays on recent edition and representative aerial photographs which clearly identify the Facility
site, facilities arrangement, and interconnection route, the limits of proposed clearing or other
changes to the topography, vegetation or man-made structures, and the location of access and
maintenance routes.
o) For the purposes of the Application, the USDA NAIP is the photographer for all aerial photographs
submitted for this Exhibit, unless otherwise specifically designated.
A description of community character in the area of the proposed Facility, including defining
features and interactions of the natural, built and social environment, and how those features are
used and appreciated in the community, and an analysis of impacts of Facility construction and
operation on community character, and identification of avoidance or mitigation measures that will
minimize adverse impacts on community character. The Application will also include a discussion
of farming trends, including conversion of traditional farming practices and the development of
value-added activities such as agricultural support businesses and agri-tourism.

Stipulation 5-1001.5 Exhibit 5: Electric System Effects
Exhibit 5 shall contain:
a) A System Reliability Impact Study (SRIS), performed in accordance with the open access
transmission tariff of the New York Independent System Operator, Inc. (NYISO) approved by
the Federal Energy Regulatory Commission. The SRIS will be conducted using the power
flow, stability, and short circuit base cases developed by the NYISO, and will include the
representation of proposed projects that have already been cost allocated, up to and including
Class Year 2012. The SRIS will include the new electric interconnection between the facility
and the point of interconnection, as well as any other system upgrades required.
b) An evaluation of the potential significant impacts of the Facility and its interconnection to
transmission system reliability, as evaluated in the SRIS, and the ability of the energy produced
by the Facility to reach areas of electricity demand.
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c) A discussion of the impacts of the Facility on ancillary services, as evaluated in the SRIS.
d) An analysis of any reasonable alternatives that would mitigate adverse reliability impacts
identified in the SRIS and maintain voltage, stability, thermal limitations, and short circuit
capability at adequate levels, based on SRIS findings.
e) An estimate of the increase or decrease in the total transfer capacity across each affected
interface as described in the SRIS. If a forecasted reduction in transfer capability across
affected interfaces violates reliability requirements, the discussion will include an evaluation
of reasonable corrective measures that could be employed to mitigate or eliminate said
reduction.
f) A description of criteria, plans, and protocols for generation and ancillary facilities design,
construction, commissioning, and operation, including as appropriate to generation
technology:
1. The applicable engineering codes, standards, guidelines and practices, which will include
the American National Standards Institute (ANSI), Institute of Electrical and Electronics
Engineers (IEEE), American Society of the International Association for Testing and
Materials (ASTM), Occupational Health and Safety Administration (OSHA), National
Electrical Safety Code (NESC), American Society of Civil Engineers (ASCE), National
Electrical Code (NEC), North American Electric Reliability Corporation (NERC),
Northeast Power Coordinating Council (NPCC), New York State Reliability Council
(NYSRC), and the Building Code of New York State;
2. To the extent that Lighthouse Wind can obtain Type Certification information from
manufacturers, it will be included in this Exhibit.
3. The procedures and controls for facility inspection, testing and commissioning; and
4. A draft Operations and Maintenance (O&M) Plan.
g) The Facility will not include a thermal component. As a result, heat balance diagrams will not
be provided.
h) A description of:
1. Substation facilities to be transferred (includes transmission to be constructed) and the
contemplated future transaction, including a timetable for the future transfer;
2. How the substation-interconnection design will meet the transmission owner's
requirements; and
3. Operational and maintenance responsibilities for the substation and how they will meet the
transmission owner's standards.
i) A draft O&M Plan, specifically addressing the following topics:
1. Turbine maintenance, safety inspections, and tower integrity; and
2. Electric transmission facilities, electric gathering facilities, and electric line inspections,
maintenance, and repairs, including:
i.

Vegetation clearance requirements;
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Vegetation management plans and procedures;
Inspection and maintenance schedules;
Notification and public relations for work in public right-of-way; and
Minimization measures for reducing interference with electric and communications
distribution systems.

j) Vegetation management practices for switchyard and substation yards, and for danger trees
(trees that due to location and condition are a particular threat to fall on and damage electrical
equipment) around stations, specifications for clearances, inspection and treatment schedules,
and environmental controls to avoid off-site effects.
k) If the Applicant anticipates sharing above ground facilities with other utilities
(communications, cable, phone, cell phone antennas, and similar facilities), criteria and
procedures for review of proposals to share such facilities will be provided.
l) A status report on equipment availability and expected delivery dates for major components
including towers, turbines, transformers, and related major equipment.
m) The Facility will not have black start capabilities. Therefore, no description will be provided.
n) After consultation with DPS, NYISO, and the local transmission owners to identify applicable
requirements, an identification and demonstration of the degree of compliance with all relevant
applicable reliability criteria of the Northeast Power Coordinating Council Inc., New York
State Reliability Council, and the local interconnecting transmission utility. Blackstart and
fuel switching capabilities are not applicable to this Project, and will not be discussed.

Stipulation 6-1001.6 Exhibit 6: Wind Power Facilities
Exhibit 6 shall contain:
a) A statement of all setback requirements and/or setback recommendations for each type, make
and size of turbine being considered from roads, occupied structures (dwellings, commercial,
industrial, and institutional), barns and unoccupied structures, known areas of public gathering,
and existing and proposed electric transmission lines, explaining the rationale for the setback
distances for each type, as required or recommended by:
1. The manufacturer's setback recommendations and specifications;
2. The Applicant’s initial setback recommendations (Applicant’s proposed setbacks of
turbines from occupied structures, property lines, existing and proposed electric
transmission lines, and roads will be shown on site plans, submitted as part of Exhibit 11:
Preliminary Design Drawings). If a specific turbine is not selected at the time of
Application filing, these setbacks will be based on the range of turbines under consideration
(including the largest proposed turbine alternative).; and
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3. Local ordinance(s). The Applicant will review setback distances in local codes based on
the height of the selected turbine, or the largest turbine alternative if a specific turbine has
not been selected at the time of Application filing, including development of
recommendations based on evaluation of relevant criteria including safety standards,
operational impacts including operational noise levels, blade throw, tower collapse and ice
shedding, and turbine manufacturer recommendations.
b) A discussion on the extent to which the Applicant has designed its Facility layout to comply
with required and/or recommended turbine setbacks and detailed explanations of any proposed
turbine or component locations which do not conform to such setbacks.
c) Discussion regarding the status and results of third-party review and type certification of wind
turbines proposed for construction and operation at the Facility when such information is, or
can be made, publicly available for each specific turbine model proposed. Wind turbine
certification will be in accordance with International Electrotechnical Commission (IEC)
61400.
1. As part of 1001.6(c), the Applicant shall also provide a table in the Application showing
wind turbine classes with corresponding turbulence levels (e.g., International IEC class
IB, etc.) that are suitable for use in the Project area. The table will include the following
wind regime factors: weather extremes, average wind speed, wind gusts, and turbulence
intensity.
d) Non-proprietary information regarding wind meteorological analyses demonstrating adequate
wind conditions supporting the estimated capacity factor for the Facility. The Application will
indicate the number of temporary and permanent meteorological towers anticipated to be
installed, along with a description of the height and type of towers and locations shown on a
map. The detailed results of wind resource analyses are proprietary and are typically retained
as trade secrets. Therefore, a copy of the wind meteorological analysis will be provided with
the Article 10 Application, but will be provided to the DPS Records Access Officer pursuant
to regulations for confidential treatment of business trade secrets under separate cover. The
Applicant will seek the requisite trade secret protection for this information pursuant to NY
Public Officer’s Law Section 87(2)(d) and 16 NYCRR 6-1.3.

Stipulation 7-1001.7 Exhibit 7: Natural Gas Power Facilities
The proposed Facility is not a gas power facility, and therefore Exhibit 7 will not be included in
the Application.

Stipulation 8-1001.8 Exhibit 8: Electric System Production Modeling
The Applicant will report results of consultations with DPS and DEC to develop an acceptable
input data set, including modeling for the proposed Facility and inputs for the emissions analysis,
to be used in the simulation analyses. The proposed data will include new/retired or to-be-retired
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facilities, including generators and transmission lines, as well as changes to electric load (time of
load during the day, peaks, etc.).
Exhibit 8 shall contain:
a) An analysis using GEMAPS, PROMOD or similar computer-based modeling tool, which
includes:
1. Estimated statewide levels of SO2, NOx and CO2 emissions, both with, and without the
proposed facility;
2. Estimated minimum, maximum, and average annual spot prices representative of all
NYISO Zones within the New York Control Area, both with and without the proposed
facility;
3. An estimated capacity factor for the facility;
4. Estimated annual and monthly, on peak, shoulder and off-peak megawatt (MW) output
capability factors for the Facility;
5. Estimated average annual and monthly production output for the Facility in megawatthours (MWhs);
6. An estimated production curve for the Facility over an average year;
7. An estimated production duration curve for the Facility over an average year; and
8. Estimated effects of the proposed Facility on the energy dispatch of existing must-run
resources, defined for this purpose as existing wind, hydroelectric and nuclear facilities, as
well as co-generation facilities to the extent they are obligated to output their available
energy because of their steam hosts.
b) Digital copies of all non-proprietary inputs used in the simulations required in subdivision (a)
of this section. Proprietary information, where required, will be submitted with the Article 10
Application, but will be provided to the DPS Records Access Officer pursuant to regulations
for confidential treatment of business trade secrets under separate cover. The Applicant will
seek the requisite trade secret protection for this information pursuant to NY Public Officer’s
Law Section 87(2)(d) and 16 NYCRR 6-1.3.

Stipulation 9-1001.9 Exhibit 9: Alternatives
Exhibit 9 shall contain:
a) Unlike other entities, the Applicant does not have eminent domain authority or the ability to
condemn private property. Therefore, the alternatives analysis will be limited to sites owned
by, leased, or under option to the Applicant or its affiliates within the Project Area.
b) A comparative assessment of alternative locations considered by the Applicant, based on land
that is owned, leased or under option by Applicant or its affiliates, at a level of detail sufficient
to permit a comparative assessment of alternatives discussed, based on the following
parameters:
1. Environmental setting;
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2. Recreational, cultural, and concurrent land uses identified on properties identified as
alternative locations for Facility components;
3. A preliminary geotechnical study and available wind resources, based on publicly available
data;1
4. System reliability and electric system effects;
5. The impact that construction and operation of the Facility would have on global climate
change;
6. Economic considerations;
7. The Facility site is not located in or adjacent to environmental justice areas, therefore,
environmental justice areas will not be addressed in Exhibit 9;
8. Impacts to security, public safety and emergency planning during construction and
operation, including discussion of the Facility’s Fire Protection and Emergency Response
Plan, which will be more fully outlined in Exhibit 15;
9. Projected public health impacts, such as noise, shadow flicker, and setback distances, of
alternatives considered. The Applicant does not propose to conduct separate public health
studies (including noise, shadow flicker etc.) for each alternative considered;
10. Vulnerability to potential seismic disturbances and current and anticipated climate change
impacts, such as sea-level rise, precipitation changes, and extreme weather events; and
11. The objectives and capabilities of the Applicant.
c) A description and evaluation of reasonable alternatives to the primary proposed facility layout,
components and design, based on the parameters discussed in Section (b) above and including:
1. general arrangement and design;
2. alternative wind turbine technologies including different makes and models under
consideration;
3. scale or magnitude of the alternate facilities in terms of a maximum generating capacity of
201 MW and the relative economic benefits to the local community;
4. alternative layouts of the turbines within the site location, including an alternative
that avoids or minimizes conflicts with local ordinances;
5. timing of the proposed in-service date for the Facility in relation to other planned
additions, withdrawals, or other capacity, transmission or demand reduction changes to
the electric system, that are publicly known at the time of Application submittal; and
6. reasonable alternative locations and design for the proposed Point of Interconnection,
including a review of each alternative’s consistency with existing zoning regulations.
d) Reasons why the primary proposed location is best suited, among the alternative locations
required to be identified, to promote public health and welfare.
e) Reasons why the primary proposed design technology, scale or magnitude, and timing are best
suited, among the alternatives, to promote public health and welfare.

1
An evaluation of fuel availability, other than the provision of wind measurement data discussed elsewhere in the
Application, is not applicable to the proposed Project.
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f) A description and evaluation of the no action/no build alternative at the primary proposed
location, including a statement of the reasons why the proposed facility is better suited to
promote public health and welfare.
g) A description of reasonable energy supply source alternatives will be limited to wind power
generation, considering the objectives and capabilities of the Applicant, a wind energy
company.
h) Since the proposed Facility is a wind powered electric generation facility, source and demandreducing alternatives will not be considered in the Application, given the objectives and
capabilities of the Applicant as a renewable energy company.
i) Since the proposed Facility is a wind powered electric generation facility, alternative (nonwind) sources or measures for energy generation will not be considered. Therefore, the
discussion of the proposed Project’s ability to promote public health and welfare will
necessarily be limited to a discussion of wind energy alternatives only. The Application will
include a high-level discussion of a solar powered generation facility, including potential land
use impacts, resource impacts, economics and other factors considered in determining the
feasibility of a solar alternative. Otherwise, other alternative power generation technologies
are not feasible or reasonable alternatives, are not within the Applicant’s capabilities and/or
objectives for this facility, and do not warrant consideration in the Applicant’s Article 10
Application.

Stipulation 10-1001.10 Exhibit 10: Consistency with Energy Planning
Objectives
Exhibit 10 shall contain:
a) A statement demonstrating the degree of consistency of the construction and operation of the
facility with the energy policies and long range energy planning objectives and strategies
contained in the most recent State Energy Plan, including:
1. The five “Guiding Principles” listed on pages 49-54 of the 2015 State Energy Plan.
2. The seven goals listed in the “Initiatives and Goals” section, pages 65-111 of the 2015 State
Energy Plan.
3. The three “New York’s 2030 Targets” listed on page 112 of the State Energy Plan.
4. The Clean Energy Standard.
b) A description of the impact the proposed Facility would have on reliability in the state.
c) A description of the impact the proposed Facility would have on fuel diversity in the state.
d) A description of the impact the proposed Facility would have on regional requirements for
capacity.
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e) A description of the impact the proposed Facility would have on electric transmission
constraints.
f) A description of the impact the proposed Facility would have on fuel delivery constraints, if
any.
g) A description of the impact the proposed Facility would have in relation to any other energy
policy or long range energy planning objective or strategy contained in the most recent State
Energy Plan, including the goal to increase affordability of electric service.
h) Information on alternative locations or properties considered identified for construction of the
Facility will be presented in Exhibit 9 and an analysis of the comparative advantages and
disadvantages of each alternative with respect to the State Energy Plan and Clean Energy
Standard will be included in Exhibit 10.
i) A statement of the reasons why the proposed location and source is best suited, among the
alternatives identified, to promote public health and welfare, including minimizing the public
health and environmental impacts related to climate change.

Stipulation 11-1001.11 Exhibit 11: Preliminary Design Drawings
All drawings prepared in support of Exhibit 11 of the Article 10 Application will be prepared using
computer software (e.g., AutoCAD, ArcGIS, or similar), will be labeled “preliminary” and “not
for construction purposes” and will be prepared under the direction of a professional engineer,
landscape architect, or architect who is licensed and registered in New York State. Four, full-size
copies of the drawing set, utilizing a common engineering scale, will be provided to DPS Staff.
All other printed copies (included with the Application) will be at a legible and reduced size (i.e.,
11” x 17” sheets), also utilizing a common engineering scale (for example: 1” = 100’; 1” = 200’;
or 1” = 300’; etc.). Additionally, a CD-ROM containing AutoCAD/other files will be submitted
to DPS Staff. Site plans will include the following information:
Exhibit 11 shall contain:
a) Site plans (at an appropriate scale, e.g., 1”=300’ generally and 1”=100’ as needed to show
sufficient detail) showing all proposed temporary and permanent facilities, including collection
routes, turbines, interconnection lines, buildings, structures, driveways, parking areas,
emergency access lanes, sidewalks, access ways and other improvements at the Facility site,
depicting the proposed site in relation to adjoining properties, and depicting the layout of onsite
and offsite facilities and ancillary features. Preliminary, typical details will be provided, and
revised as needed based on final selection of turbines, final layout, and adjustments made as
the Application phase proceeds. Site plans will include the following information:
1. Turbine foundations, tower outline, and crane pads;
2. Applicant’s setbacks for each proposed turbine of the Project from occupied structures,
property lines, existing and proposed transmission lines, and roads (each setback distance
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will be represented as a unique line-type or color). If the site plans are cluttered due to the
inclusion of this information, other plans will be substituted at a reasonable scale and paper
size showing the intended data;
3. Access road travel lanes (temporary and permanent);
4. Turn-around areas to be used during turbine deliveries;
5. Proposed grading (temporary grading for construction purposes and permanent contours
for final grading);
6. Collection lines – the required number of circuits will be indicated on the site plans;
overhead and underground cable routes will be differentiated with specific line types, and
locations of anticipated horizontal directional drilling (HDD) will be noted. If the specific
circuit layout is unknown at the time the Application is submitted, then a circuit map
containing this information will be presented to DPS when it is available;
7. Limits of disturbance for all project components (turbines, access roads, buildings, electric
lines, substation, etc.);
8. Clearing limits for all project components (turbines, access roads, buildings, electric lines,
etc.);
9. Indication of permanent Right-of-Way (ROW) for all electric cable installations;
10. Collection substation outline, including access driveway, fence lines, and setbacks;
11. Operations and Maintenance (O&M) building(s), conceptual depictions of any proposed
septic system(s), and parking area(s);
12. Meteorological towers;
13. Outline of concrete batch plant(s);
14. Laydown, staging, and equipment storage areas;
15. Anticipated back-up generators and fuel storage areas; and
16. Outline of the switchyard area, including access driveway, fence line, and setbacks.
b) Typical details associated with O&M facilities, including identification of the O&M facility
location, entry from public roads and anticipated service connections.
c) Description of concrete hauling. If an on-site concrete batch plant is utilized, a typical plan
layout will be provided and will show all components of this feature, including its approximate
location. If an on-site plant is not utilized, then potential options for concrete will be discussed
and an estimate of the number of concrete mixing transport trucks required per day will be
provided.
d) A construction operations plan of the location of anticipated construction staging/material
laydown areas, work spaces, temporary batch plant(s), contractor trailers/offices, ingress,
egress, worker parking areas, notable excavation areas, and soil stockpile locations.
e) Grading and erosion control plans indicating soil types, depth to bedrock (as determined from
limited test borings and publicly available information), limits of disturbance, general areas of
cut and fill (along with a general description of cut and fill scenarios), retaining walls, initial
and proposed contours, and permanent stormwater retention areas, if any. Plans will address
both temporary and permanent facility designs, indicating appropriate access road widths and
construction work areas.
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f) A landscaping plan indicating areas of trees to be retained, removed, or restored (based on trees
shown on the most recent publicly available aerial imagery and the Facility limits of
disturbance); berms, walls, fences and other landscaping improvements, and areas for snow
removal storage, if applicable.
g) A lighting plan showing type and location of typical exterior lighting fixtures and indicating
measures to be taken to prevent unnecessary light trespass beyond the Facility property line.
h) Design drawings will include typical designs for Facility components including access roads,
buried and above ground conductors, turbine laydown areas, wind turbines, wind turbine
foundations, O&M buildings (and foundations), and any other structures or buildings (such as
those associated with the collection and interconnection substations).
i) Typical details related to the horizontal directional drilling (HDD) staging areas/bore pits
(including typical configurations of all components involved in HDD operations).
j) Architectural drawings including building and structure arrangements and exterior elevations
for all buildings and structures, indicating the length, width, height, material of construction,
color and finish of all buildings, structures, and fixed equipment.
k) Typical design detail drawings including the following:
1. Access roads;
2. Workspace Details;
3. Laydown Areas;
4. Wind Turbines;
5. Plan and sections of underground facilities, including single and multiple-circuit
layouts with dimensions of proposed depth and level of cover, separation
requirements, clearing width limits for construction and operation of the Facility,
limits of disturbance, and required permanent right-of-way (ROW);
6. Elevations for overhead facilities (collection and transmission lines) including
height above grade, structure layouts, clearing width limits for construction and
operation of the Facility, permanent ROW widths, average span lengths for each
proposed layout, and structure separation requirements (for installations requiring
more than one pole, etc.) for all single and multiple-circuit layout; and
7. A circuit map indicating overhead and underground installations and the number of
circuits per proposed route.
l) For interconnection facilities, the plans and drawings required by subsections (a) through (g)
of this Section for the proposed interconnection facilities and a profile of the centerline of the
interconnection facilities at exaggerated vertical scale.
m) A single line drawing of the interconnection substation Facility from the SRIS. Preliminary
Design Drawings will also include a profile of the centerline of the 345 kV generator lead, and
this subpart will also include conceptual 345 kV structure drawings and the footprint and
general arrangement of the POI station.
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n) A list of engineering codes, standards, guidelines and practices that the Applicant intends to
conform with when planning, designing, constructing, operating and maintaining the Facility.

Stipulation 12-1001.12 Exhibit 12: Construction
Exhibit 12 shall contain:
a) A preliminary Quality Assurance and Control plan, including staffing positions and
qualifications necessary. The plan will demonstrate how the Applicant will monitor and assure
conformance of Facility installation with all applicable design, engineering and installation
standards and criteria, including a description of anticipated structural tests and special
inspections per the Building Code of New York State (BCNYS).
b) A statement from a responsible company official that:
1. The Applicant and its contractors will conform to the requirements for protection of
underground facilities contained in Public Service Law §119-b, as implemented by 16
NYCRR Part 753; and
2. The Applicant will comply with pole numbering and marking requirements, as
implemented by 16 NYCRR Part 217.
c) Preliminary plans and descriptions indicating design, location and construction controls to
avoid interference with existing utility transmission and distribution systems, indicating
locations and typical separations of proposed facilities from existing electric, gas, water,
wastewater and communications infrastructure and measures to minimize interferences where
avoidances cannot be reasonably achieved. Where appropriate, the Application will
summarize utility consultations used to identify infrastructure locations or develop interference
avoidance plans.
d) A Complaint Resolution Plan including:
1. Contacts for construction and operation and communications protocol
2. Procedures for notification of drinking water well owners within 1 mile of proposed
construction, indicating when construction is anticipated to take place
3. Process for registering a complaint
4. Protocol for gathering and analyzing information regarding complaints
5. Complaint response and tracking
6. Complaint response follow-up
e) A discussion of potential for dust generated during construction activities, and identification
of reasonable measures to control wind-blown dust from leaving construction sites. The
Applicant will have a qualified environmental monitor(s) present during construction activities
which result in ground/vegetation disturbance.
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A discussion of general construction hours, as well as the circumstances which may
necessitate occasional deviation from those hours, such as continuous concrete pours, tower
erections, or other activities, for reasons of safety, weather patterns, technical requirements, or
other reasonable grounds.

Stipulation 13-1001.13 Exhibit 13: Real Property
Exhibit 13 shall contain:
a) Tax parcel maps of the Facility site, depicting tax map sheet, block and lot numbers, the owner
of record (based on the county land data available at the time of application submittal), relevant
easements, grants and related encumbrances on the site parcels, public and private roads on or
adjoining or planned for use as access to the site, and current land use and zoning designations
applicable to the site and adjoining properties. Data for this map will be obtained from county
GIS data or publicly available sources. For lands owned in fee by Applicant, land surveys will
be required as a post-Application certificate condition, to show the Operations and
Maintenance facility and transmission terminal facilities.
b) A preliminary property/right-of-way map showing all proposed interconnection facilities and
associated access drives and construction lay-down or preparation areas, will be provided in
the Application. As the project planning and review process continues, discussions and impact
analysis may prompt revision of the preliminary map, such as the relocation or alteration of
facility components. Therefore, it is understood that this preliminary map is likely to be revised
and supplemented after the Application is filed.
c) A demonstration that the applicant has obtained title to or a leasehold interest in the Facility
site, including ingress and egress access to a public street, or is under binding contract or option
to obtain such title or leasehold interest, or can obtain such title or leasehold interest.
d) A statement that the applicant has obtained, or can obtain, such deeds, easements, leases,
licenses, or other real property rights or privileges as are necessary for all interconnections for
the facility.
e) It is not anticipated that the Facility will require the extension of any improvement districts,
such as water or sewer districts. To the extent that such extensions become necessary, the
information required by 16 NYCRR § 1001.13(e) will be included in the Application.
f) Consistent with the public information plan, project maps will be available on the Project
website and at designated document repositories.

Stipulation 14-1001.14 Exhibit 14: Cost of Facilities
Exhibit 14 shall contain:
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a) A detailed estimate of the total capital costs of the proposed Facility, including a separately
stated estimate for each interconnection, broken down in a rational manner by the Applicant
into major cost components appropriate to the Facility. These cost components will include:
1.
2.
3.
4.
5.
6.
7.

Turbine
Civil and electrical (engineering)
Construction contingency
Development
Insurance
Legal
Development contingency

b) A brief statement of the source of the information used as the basis for the estimates required
by subdivision (a) of this section.
c) If required, the Applicant will supply the work papers from which the estimates required by
subdivision (a) of this section were made. However, this information is generally proprietary,
and would likely be subject to confidential/trade secret protection preventing disclosure under
the NYS Freedom of Information Act, or would otherwise be subject to a Protective Order.

Stipulation 15-1001.15 Exhibit 15: Public Health and Safety
Exhibit 15 shall contain:
A statement and evaluation that identifies, describes, and discusses all potentially significant
adverse impacts of the construction and operation of the facility, the interconnections, and related
facilities on the environment, public health, and safety, at a level of detail that reflects the severity
of the impacts and the reasonable likelihood of their occurrence, identifies the current applicable
statutory and regulatory framework, and also addresses:
a) The anticipated gaseous, liquid and solid wastes to be produced at the Facility during
construction and under representative operating conditions of the Facility, including their
source, anticipated volumes, and composition. During construction, this may include
construction debris, waste oils, woody debris, and sanitary wastes. To the extent that
construction of the Facility includes temporary emission sources, such as on-site concrete batch
plant, the anticipated public health impacts of these activities will also be discussed, as well as
any applicable permitting requirements.
During operation, wastes may include waste oils, lubricants or chemicals associated with the
use and maintenance of turbines and electric transformers, as well as some limited component
parts, should any of those items reach the end of their useful lives prior to decommissioning of
the Project. 1 Any sanitary wastes generated at the Operations and Maintenance (O&M)
building during regular operations would be eliminated through a standard connection to public
1

Decommissioning of the Project will be addressed in Exhibit 29.
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sewer or septic system, where applicable, based on the location of the building. Any on-site
septic system, if applicable, would be designed by a licensed professional engineer. The
Applicant will consult the county health department(s) on review and approval authority in the
event that type of improvement is proposed. Finally, some routine quantities of standard solid
waste, typical of any normal office building or commercial structure, would be generated at
the O&M building and disposed of via a public or private trash hauler, as appropriate. Any
additional solid or liquid wastes to be produced at the Facility during construction or operation
not already considered here will be discussed further in the Application;
b) That during construction and operation, the Facility is not anticipated to release wastes to the
environment in excess of those to be described in section (a);
c) That Lighthouse Wind does not anticipate additional wastes, beyond those discussed in section
(a) above, will be released to the environment, no additional treatment processes are proposed.
The procedures for spill prevention and cleanup of any accidental release of those waste
materials discussed in section (a) above will be provided in the Stormwater Pollution
Prevention Plan (“SWPPP”) and the Spill Prevention, Control, and Countermeasure (SPCC)
plan (collectively “spill management plans”). Spill management plans will also include the
identification of chemicals and oils to be stored on-site and spill response plans for addressing
any substance-specific response measures required. This will include any oils contained in
operating equipment, including electrical transformers at turbine sites and at collection and
interconnection substations. A preliminary SWPPP, including a draft SPCC plan, will be
included in the Application. Pursuant to the regulations governing the SWPPP and SPCC, the
NYSDEC will review and approve these plans prior to implementation;
d) The manner of collection, handling, storage, transport and disposal for wastes retained and not
released at the site, or to be disposed of. This will include a discussion of the management of
construction debris (e.g., demolition debris, packing materials, and general refuse) as well as
slash, stumps, stones, non-merchantable wood waste, and other materials resulting from
clearing and construction activities. Exhibit 15(d) will also discuss wastes anticipated to be
generated from temporary facilities used by construction workers (e.g., portable toilets) and
the permanent O&M facility; and
e) Impacts due to:
1. Blade throw. An analysis of potential blade throw impacts, based on the range of turbine
sizes being considered, will be prepared based on information related to turbine
dimensions, operating characteristics, and Project site topography. This section will also
include a review of international, peer-reviewed research and government reports
addressing potential blade throw impacts. Manufacturer recommendations and local
requirements will also be recited and discussed;
2. Tower collapse. The Applicant will provide certification by a registered New York State
professional engineer that the tower’s design is sufficient to withstand wind loading and
seismic activity requirements for structures as established by the New York State Uniform
Construction Code. Specifications regarding the wind speeds and conditions the selected
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turbine is designed to withstand will be provided in the Certificate Application. This
section will also include a review of international, peer-reviewed research and government
reports addressing potential tower collapse impacts. Manufacturer recommendations and
local requirements will also be recited and discussed;
3. Audible frequency noise. The Applicant will provide a literature review of national and
international scientific, professional and peer-reviewed publications and government
reports regarding the potential for noise impacts to cause hearing damage, interfere with
speech, generate sleep disruptions, annoyance, complaints, or cause any other detrimental
impacts to the health and well-being of local residents, including, but not limited to, the
World Health Organization (WHO) guidelines (1999 and 2009). The information on wind
turbine generated audible noise will be placed into context of the actual levels anticipated;
discussion and analysis of how this relates to existing national and international guidelines,
standards or thresholds of exposure will be provided. This information, in conjunction
with the information and requirements set forth in Stipulation 19, will be used to discuss
the findings and results related to operational noise and vibration studies to be provided in
Exhibit 19. A consistent receptor labelling system will be used to identify common
receptors in the noise and shadow flicker studies in Exhibits 15, 19 and 24. A discussion
of which nonparticipating receptors will experience noise and shadow flicker impacts
above established thresholds will be provided in Exhibit 24;
4. Low-frequency noise and infrasound. As noted above, the Application will provide a
literature review of national and international scientific, professional and peer-reviewed
publications and government reports on wind turbines and health effects including, but not
limited to, WHO guidelines (1999 and 2009). This will include effects of infrasound and
low-frequency noise on participating and non-participating receptors in proximity to the
Facility. The information on wind turbine generated low-frequency noise and infrasound
will be placed into context of the actual levels anticipated; discussion and analysis of how
this relates to existing national and international guidelines or thresholds of exposure will
be provided. Further, this information, in conjunction with the information and
requirements set forth in Stipulation 19, will be used to discuss the findings and results of
the noise and vibration studies to be provided in Exhibit 19;
5. Ice throw. An analysis of potential ice throwing range and size of ice fragments will be
developed based on information available from operating wind farms, including relation to
wind turbine height, blade length, and operational characteristics including blade tip speed
and climatological setting. This analysis will include the range of turbine sizes being
considered. Climatological data will be analyzed to determine the potential frequency of
icing events in comparison with other wind farms in the region. This section will also
include a review of international, peer-reviewed research and government reports
addressing potential ice throw impacts. Manufacturer recommendations and local
requirements will also be recited and discussed; and
6. Shadow flicker. The Application will provide a literature review of national and
international scientific, professional and peer-reviewed publications and government
reports on shadow flicker and associated health effects, including photosensitive epilepsy.

25

Lighthouse Wind Project

14-F-0485

February 26, 2018

The information on shadow flicker will be placed into context of the actual impacts
anticipated; discussion and analysis of how this relates to existing national and
international guidelines, standards or thresholds of exposure, will be provided. This
information, in conjunction with the information and requirements set forth in Stipulation
24, will be used to discuss the results of the shadow flicker analysis to be provided in
Exhibit 24;
7. Lightning. The Certificate Application will include up-to-date information on lightning
density for the region. Because potential lightning strikes are mitigated through appropriate
grounding systems, no further study of lightning strikes is anticipated. A testing and
maintenance plan for assuring the ongoing function of the grounding system will be
provided in the Application;
8. Construction-related transportation impacts and oversize component deliveries, including
potential safety impacts related thereto, will be discussed in Exhibit 25 of the Application.
Manufacturer and local setback requirements will be noted, where applicable, in each of the
above sections. A more robust discussion of these setbacks will occur in Exhibit 6 and Exhibit
31.
f) Maps of the Study Area and analysis showing relation of the proposed Facility site to public
water supply resources; community emergency response resources and facilities including
police, fire and emergency medical response facilities and plans; emergency communications
facilities; hospitals and emergency medical facilities; designated evacuation routes; existing
known hazard risks including flood hazard zones, areas of coastal erosion hazard, landslide
hazard areas, areas of geologic, geomorphic or hydrologic hazard; dams, bridges and related
infrastructure; explosive or flammable materials transportation or storage facilities;
contaminated sites; and other local risk factors. Data sources for this mapping include the NYS
GIS Clearinghouse, NYSDEC, U.S. Geological Survey (USGS), EPA, local governments,
NYS Department of Transportation (NYSDOT), and the U.S. Department of State (USDOS).
There are no storm surge zones in the Study Area, therefore this item is not included in the
Stipulation;
g) All significant impacts on the environment, public health, and safety associated with the
information required to be identified pursuant to subdivisions (a) through (f) of this section,
including all reasonably related short-term and long-term effects;
h) Any adverse impact on the environment, public health, and public safety that cannot be avoided
should the proposed Facility be constructed and operated, and measures for monitoring and
measuring such impacts;
i) Any irreversible and irretrievable commitment of resources that would be involved in the
construction and operation of the Facility. This will include a discussion of human (e.g., time
required for individuals to plan, review, and monitor the Facility), material (e.g., construction
materials and building supplies), environmental (e.g., commitment of land area), and financial
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resources (e.g., expenditures for Facility certification and construction) that would be
committed to the construction and/or operation of the Facility;
j) Any measures proposed by the Applicant to minimize impacts described in subdivisions (a)
through (f) of this section;
k) Any measures proposed by the Applicant to mitigate or offset impacts described in
subdivisions (a) through (f) of this section. This will include a Complaint Resolution Plan,
which provides a means for conveying any Facility-related complaints to the Applicant, a
process for analyzing and addressing the complaint, and a procedure for follow-up with the
affected party;
l) A monitoring program for such impacts, including a discussion of the reporting protocols to
be used and the manner in which those reported operational impacts will be used to inform the
Project’s management plans and measures to minimize or mitigate impacts during operations;
m) A Fire Protection and Response Plan developed in consultation with local first responders and
other emergency agencies, including County Sheriffs’ Departments and County Offices of
Emergency Services. This plan will include the following:
1. Training of all operating personnel and procedures review in conjunction with local fire
and safety officials;
2. Regular inspection of transformer oil condition at each wind turbine step-up transformer;
3. Regular inspection of all substation components;
4. Regular inspection of fire extinguishers at all Facility locations where they are installed;
5. All vehicles operating at the Facility will be equipped with firefighting equipment (fire
extinguishers and shovels) as well as communications equipment for contacting the
appropriate emergency response teams;
6. The Material Safety Data Sheet (MSDS) for all hazardous materials at the Facility will be
on file in construction trailers (during construction) and the O&M building (during
operation), and provided to local fire departments and emergency service providers; and
7. The Facility’s Safety Coordinator shall notify the local fire department of any situation or
incident where there is any question about fire safety, and will invite an officer of the fire
department to visit the workplace and answer any questions to help implement a safe
operating plan.

Stipulation 16-1001.16 Exhibit 16: Pollution Control Facilities
The proposed Facility does not include a pollution control facility component, and therefore
Exhibit 16 will not be included in the Application.

Stipulation 17-1001.17 Exhibit 17: Air Emissions
The proposed Facility does not include any new or modified air emission or combustion sources,
and therefore Exhibit 17 will not be included in the Application. To the extent that construction of
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the Facility includes temporary emission sources such as on-site concrete batch plant, diesel
powered vehicles or electric power generators, and dust from construction activities, anticipated
impacts and appropriate control and mitigation measures will be addressed in Exhibits 8, 11, 12,15,
19, 22, and 31 as appropriate.

Stipulation 18-1001.18 Exhibit 18: Safety and Security
Exhibit 18 shall contain:
a) A preliminary site security plan for the proposed facility during construction, including site
plans and descriptions of the following site security features:
1. Access controls such as fences, gates, signage and other structural limitations;
2. Electronic security and surveillance facilities;
3. Security lighting at staging areas and construction trailers, including specifications for
lighting and controls to address work-site safety requirements and to avoid off-site light
trespass;
4. Setback considerations for any facility component which may present hazards to public
safety; and
5. A discussion on how trespassing will be addressed.
b) A preliminary site security plan for the proposed facility during operations, including site plans
and descriptions of the following site security features:
1. Access controls such as fences, gates, signage and other structural limitations;
2. Electronic security and surveillance features at proposed substation and operation and
maintenance building;
3. Security lighting, including specifications for lighting and controls to address work-site
safety requirements and to avoid off-site light trespass;
4. Lighting Plan developed based on Federal Aviation Administration consultation to ensure
aircraft safety;
5. Setback considerations for any facility components which may present hazards to public
safety, to the extent not already addressed by Exhibits 4, 6, 21, and 31; and
6. A description of a cyber security program for the protection of digital computer and
communication systems and networks that support the facility demonstrating compliance
with current standards issued by a standards setting body generally recognized in the
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information technology industry, including, but not limited to, the federal Department of
Commerce's National Institute of Standards and Technology, the North American Electric
Reliability Corporation, or the International Organization for Standardization, and
providing for periodic validation of compliance with the applicable standard by an
independent auditor.
c) A preliminary Emergency Response Plan (ERP) to ensure the safety and security of the local
community, including:
1. An identification of contingencies that would constitute a safety or security emergency;
2. Detailed procedures for site personnel, the general public and emergency responders in the
event of an emergency response, including plans for regular meetings with local first
responders;
3. Evacuation procedures for site personnel, the general public and emergency responders;
and
4. Community notification procedures in the event of an emergency response.
5. Proposed joint ERP training with local responders on annual or bi-annual basis.
d) Documentation of submission and review request of the preliminary site security plans and
ERP to the New York State Division of Homeland Security and Emergency Services and the
New York State Department of State.
e) The Facility will not be located within any part of a city with a population over one million,
therefore the requirements of 16 NYCRR § 1001.18(e) do not apply.
f) The ERP will also include a description of all on-site equipment and systems available for
responding to fire emergencies and hazardous substance incidents.
g) A description of all contingency plans to be implemented in response to the occurrence of a
fire emergency or a hazardous substance incident.
h) Documentation of submission and review request of the preliminary ERP to local emergency
first responders serving the area of the facility site, including the County Offices of Emergency
Services and County Sheriffs’ Offices, and a statement of review of any responses received.

Stipulation 19-1001.19 Exhibit 19: Noise and Vibration
Exhibit 19 shall comply with the requirements of 1001.19 by containing:
A study of the noise impacts of the construction and operation of the facility, related facilities and
ancillary equipment, performed by a qualified professional. The qualifications of the individual to
perform the study will be included in Exhibit 19. If any noise assessment methodology standards
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are applied in the preparation of the study, an identification of such standards 1 will be included.
The study in support of Exhibit 19 will include:
a) A map of the Noise Study Area 2 showing the location of sensitive receptors 3 in relation to the
turbine locations, the point-of-interconnect substation equipment, and any related facilities. 4
The map will be created using aerial imagery.
b) An evaluation of ambient pre-construction baseline noise conditions, including identification
of A-weighted sound levels, prominent discrete (pure) tones, if any, at representative
potentially impacted sensitive receptors, using actual measurement data recorded during winter
and summer during the day and at night as a function of time and frequency. Ambient sound
levels will be measured at six locations utilizing Class-1 sound instrumentation that complies
with the following standards:
1. ANSI S1.43-1997 (R March 16, 2007). Specifications for Integrating-Averaging Sound
Level Meters.
2. ANSI S1.11-2004 (R June 15, 2009) Specification for Octave-Band and FractionalOctave-Band Analog and Digital Filters.
3. ANSI S1.40-2006 (R October 27, 2011) (Revision of ANSI 1.40-1984) Specifications and
Verification Procedures for Sound Calibrators.
1

Many of these standards are protected by copyright and cannot be photocopied or reproduced in any way.
Therefore, to the extent that copyright protections apply to a given standard or set of standards, the standards will be
summarized and discussed in the relevant Application sections, but the documents containing the standards
themselves cannot be reproduced in the Application or otherwise directly submitted in a manner which violates
their copyright. The Applicant does not own these materials and cannot violate the copyright protections of a third
party—in this case, the American National Standards Institute (ANSI), the International Organization for
Standardization (ISO), and the International Electrotechnical Commission (IEC). Parties may want to consult the NYS
Library in Albany, New York or any other sources for availability.
2
In this Application, for purposes of audible noise, the Audible Noise Study Area is defined as all parcels of land
within one mile from a proposed wind turbine, substation or O&M Building. For purposes of low-frequency noise or
“infrasound,” the Infrasound Noise Study Area is defined as all parcels of land within 1.25 miles of a proposed wind
turbine or substation. If modeled low-frequency noise emissions are greater than any applicable impact thresholds
identified in the standards established through Exhibit 15’s literature review in less than 1.25 miles, calculations may
be concluded. Additional review of low-frequency noise or infrasound beyond 1.25 miles will be discussed.
3
Sensitive receptors will be defined, for purposes of noise and shadow flicker studies, as residences (participating and
nonparticipating), hospitals, care centers, schools, libraries, places of worship, cemeteries, public campsites and
summer camps, public parks, and New York State lands. While all of these property types are classed together as
“sensitive receptors” for purposes of this Exhibit, some subgroups of receptors will be subject to different noise
standards that are reasonably related to the type of usage occurring at that receptor type (e.g., residences versus
buildings/properties occupied only during the daytime), and the receptors’ status as participating or nonparticipating.
A discussion of these nuances, as they pertain to setting appropriate standards, will be included in the Application.
Only properties that have a signed contract with the Applicant prior to the date of filing the Application will be
identified as “participating.” Other properties will be designated either as “non-participating” or “potentially
participating.” Updates with ID-tax numbers will be filed through Certification.
4
The structure shapefile developed for use by the Applicant in Project support studies includes any residences, hospitals,
schools, libraries, places of worship, commercial buildings, barns, or public buildings located within one mile of a
turbine or substation for audible noise, and 1.25 miles for low-frequency noise. Street Address Maintenance (SAM)
Program structure shapefiles used to support New York State’s Next Generation 9-1-1 program were obtained and
further classified and supplemented using 2015 ESRI aerial imagery and Pictometry oblique imagery. These points
were further verified by the Applicant, as possible, during site visits on December 8, 2015 and April 13, 2016.
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Measurements will be recorded for 24 hours per day for a minimum of seven consecutive
days. The sound level meters will measure various broadband A-weighted (dBA), and onethird octave band (Z or linear) sound levels including the Leq, L10, and L90 noise
descriptors. Final brand and model number of the sound level meters and calibrators used
will be reported along with specifications from the manufacturers, (such as sound floor,
temperature, and relative humidity ranges of operation), and certificates of calibration;
locations, dates, and times of testing; weather conditions 5(wind speed, wind direction,
temperature, relative humidity and precipitation); frequency range of measurement, meter
settings, and general methodology and procedures will be specified, described and reported.
The associated spatial accuracy will be estimated by following the procedures included in
ANSI S12.9-1992 (R2013)/Part 2 or any other applicable statistical procedure (e.g., StudentT, Chi-Square, etc.), as appropriate. In brief, as reported by the Applicant, summer
measurements were conducted from September 17-29, 2015, and winter measurements were
conducted from March 9-22, 2016.
One-third-octave band ambient measurements (Z or linear) to cover the infrasound range
(from 0.5 Hz to 20 Hz) will be included at two of the six measurement locations using
specialized equipment. These two infrasound locations will also include broad-band and
one-third-octave band ambient data from 20 Hz to 20 kHz. Noise descriptors including Leq
and L90 will be calculated and reported as specified in ANSI/ASA S3/SC1.100-2014 and
included as part of the tabular results to be provided in section f) below. Temporal accuracy
(for the number of days tested) will be calculated and reported for the Leq and the L90
noise descriptors based on a 95% confidence interval following the procedures included
in ANSI Standard S12.9-1992 (R2013)/Part 2 or any other applicable statistical procedures
as appropriate.
Ground level on-site wind speed/wind direction data will be used as specified in this protocol.
This weather information can be supplemented with data from the most representative and
proximal National Weather Service (NWS) weather station.
The ambient preconstruction baseline sound level will be filtered to exclude seasonal and
intermittent noise, periods of rain, thunderstorms and excessive wind and gusts, as

5

Cloud cover and ceiling height for calculation of CONCAWE meteorological corrections will be obtained from the
National Weather Service (NWS) weather station at Niagara Falls International Airport (NWS ID # 04724). The NWS
precipitation and relative humidity data may also be used to supplement missing/uncollected precipitation and relative
humidity on-site data unless the weather conditions at the site are not similar to those at the NWS station. For example,
if precipitation data is not available for the site and data from the NWS station suggests periods of rain and/or
thunderstorms, sound data at the on-site measurement locations will be reviewed and excluded after corroboration.
On the other hand, if precipitation data is not available at the site, but sound data results show abnormalities suggesting
periods of rain or thunderstorms at the site, but not at the NWS station, weather information may be supplemented
with precipitation data from an airport’s weather advisory service or another weather station closer to the site and
excluded after corroboration. Snow data from the NWS station at Niagara Falls International Airport, an airport’s
weather advisory service or another weather station close to the site may also be used when such information is not
available at the site.
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appropriate. 6 The A-Weighted, noise-compensated (ANS-weighted metric) metric as defined
in ANSI/ASA S3/SC1.100-2014 will be used to calculate the Leq (ANS) and L90 (ANS) at
each location.
Technical specifications of the windscreens used for the noise surveys, including type, make,
model, attenuation effects and wind induced noise levels, will be documented with
information from the manufacturer or from laboratory tests. The existing condition preconstruction broadband background/ambient sound levels (broadband only) will be
categorized by wind speed and illustrated with graphs showing sound levels with wind speed
at 10 meters as extrapolated from the meteorological tower. Additional graphs for low
frequency (including infrasound) and “audible” noise levels (Leq and L90) as a function of
frequency will be included with consideration of wind speed.
c) An evaluation of future audible noise levels during construction of the proposed Facility,
related facilities and ancillary equipment, including predicted A-weighted sound levels at
various distances and at proximate potentially impacted and representative sensitive
receptors using the FHWA Roadway Construction Noise Model (RCNM), predicted
construction traffic levels, construction equipment and construction activities sound
emissions. Sound levels from construction noise will be calculated using reference sound
emission data from a FHWA source such as the RCNM or equivalent source. Information
will include predicted sound levels at the nearest sensitive receptor(s) around the most
critical location, the substation and at any proposed batch plant/laydown area including all
construction related noise and the loudest pieces of equipment for the different phases of
construction (e.g., excavation, foundation, erection of turbines). By its very nature,
construction equipment typically moves around the site. If construction will take place
simultaneously at several turbine locations in close proximity to a particular receptor or group
of receptors, that location will be selected as the most critical location. For construction sound
level impacts, tables of “sound levels vs. distances” will be presented. The construction
analysis will create these tables, and include actual distances from expected construction
activity to sensitive receptors within the Audible Noise Study Area. This will provide
construction sound levels at residences, and will compare them to existing measured ambient
sound levels. Audible noise levels will be estimated for the main phases of construction. This
section will include a discussion of timeframes for construction activities indicating seasons
of the year, days of the week, hours of the day, and whether construction activities will be
performed during evening time (6:00 p.m. to 10 p.m.), nighttime (after 10:00 p.m. or before
7:00 a.m.), weekends or national holidays.
d) An estimate of the audible noise level to be produced by operation of the proposed Facility,
related facilities and ancillary equipment using the Cadna/A noise calculation software
6

Weather conditions are used to evaluate validity of the ambient measurement. Relevant conditions include wind
speed, temperature and relative humidity (check if within equipment tolerances) and precipitation (rainfall and
thunderstorms invalidate the data). Data collected out of the range of operation of the sound instrumentation will be
excluded. Sound data collected at wind speed exceeding 5 meters per second (11 miles-per-hour) at the sound
microphone or portable weather station heights will also be excluded. Pre-construction sound level data collected
during periods of rain, thunderstorms and snowstorms will also not be used in the calculation of background sound
levels.
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program or similar which incorporates the ISO 9613-2 and CONCAWE 7 propagation
standards under the following conditions:
1. ISO 9613-2: Originally developed to predict outdoor sound propagation for welldeveloped moderate ground-based temperature inversions or, equivalently, downwind
propagation which commonly occurs at night. This model will be used by using the least
attenuation due to temperature and humidity (10 degrees Celsius and 70% relative
humidity). Additional noise contours may be presented by the Applicant in the application
for other ground absorptions or assumptions if needed, along with a justification for
inclusion. A ground absorption factor value of zero (G=0) will be used to represent water
bodies. The Application will include a discussion of ground absorption values used in
this modeling, and a justification for why the ground absorption values chosen are
considered appropriate.
2. Noise modeling and calculation of the Conservation of Clean Air and Water Europe
(CONCAWE) meteorological adjustments (K4) will include a sufficient variety of
different meteorological conditions and one year of turbine sound levels at each receptor
by the use of computer noise model with estimates of hourly turbine power and one year
of met tower data. 8 These will be used to provide worst case (L10) and typical (L50)
sound levels at all sensitive receptors, as required by Section (f) below. The reasoning
behind the variety and amount of selected meteorological conditions will be discussed
and justified.
3. ISO-9613 and CONCAWE modeling results will be discussed independently without
applying any corrections to match both results. If any corrections are applied to the results
of the ISO 9613-2 or CONCAWE models to match the results of the other propagation
model, they will be explained and justified, and the full results of both models (with and
without corrections) will be included.
4. In addition to the wind turbines, the noise models will also include relevant noise sources
from substations and ancillary equipment within the Audible Noise Study Area, if any.
5. The Application will include a brief discussion about the accuracy of selected outdoor
propagation models (ISO 9613-2 and CONCAWE), methodologies, ground absorption
values, meteorological corrections, atmospheric stability and meteorological category
(For the CONCAWE model), other assumptions, and the correlation between
7

For the purposes of this stipulation, the term “ISO -9613-2” will refer to the ISO 9613-2:1996 Standard or
equivalently the ANSI/ASA S12.62- 2012/ISO 9613-2:1996 (Modified) Standard with no meteorological correction
(Cmet) or equivalently with the meteorological correction Cmet equaled to a value of zero. For the purposes of this
stipulation the term “CONCAWE” will refer to the ISO 9612- 2:1996 Standard or equivalently the ANSI/ASA S12.622012/ISO 9613-2:1996 (Modified) Standard with the CONCAWE meteorological correction (denoted K4 in the
CONCAWE standard) instead of the ISO 9613-2 meteorological correction Cmet or equivalently with the ISO 96132 meteorological Cmet equaled to the value of the CONCAWE meteorological correction K4.
8
Wind magnitude and wind direction will be obtained from one year of meteorological data collected at the on-site
meteorological tower. Cloud cover and ceiling height for the calculation of CONCAWE meteorological corrections,
as well as any missing wind data from the on-site meteorological data, will be obtained from the National Weather
Service (NWS) weather station at Niagara Falls International Airport (NWS ID # 04724).
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measurements and predictions for documented cases as compared to other alternatives, as
available. References to published papers comparing modeled vs. measured sound levels
at wind turbine projects will be included in the Application. These will discuss the settings
used in the modeling and the level of accuracy expected from predictive modeling as
related to the specific noise descriptors and time frames of evaluation of the Article 10
regulations, local laws, standards, guidelines, thresholds or goals to be evaluated. To the
extent that published literature contains measured sound level data from Wind Turbine
Projects compared to modeling results, these studies will be discussed. The Application
will also include a description and discussion of the site topography between turbines and
receptor locations as applicable to the site, and its effects on accuracy of results. (e.g. Flat,
steady or concave slopes) and other factors such as sound power level uncertainties and
height of sound receptors above the ground.
6. Noise modeling will be performed using the turbine model with the highest sound power
levels, and contextualized with reference to other models under consideration. Sound
modeling will be done using the wind speed which generates the maximum broad band
overall sound power level from the turbines. If other turbines have lower broadband Aweighted sound power levels but greater maximum un-weighted sound power levels at
the 31.5 Hz or 63 Hz full-octave bands, the discussion of low frequency noise impacts for
those bands will be based on the use of the highest sound power levels at those bands, on
additional modeling scenarios that use the maximum sound power levels at those low
frequency bands, or by applying corrections to the low-frequency band results of the
computer noise modeling, provided the sound power levels for all the turbines at the 31.5
and 63 Hertz are equal. If Noise Operation Reductions (NRO’s) are simulated, the
Application will document the sound power levels for the NRO’s for the turbine used in
the application with information from the manufacturers or provide justification for any
noise reduction assumption at low, mid, and high full-octave frequency bands. The final
turbine model selected will not generate sound power levels in excess of those presented
in the Application.
e) The Noise Study will also include:
1. An evaluation of future audible noise levels during operation of the proposed Facility,
related facilities and ancillary equipment including predicting A-weighted sound levels,
C-weighted sound levels, and un-weighted full octave band levels at all sensitive
receptors and participating residences within the Audible Noise Study Area;
2. A tonal evaluation based on the reported one-third octave band sound power of each wind
turbine model and substation transformers under consideration will be performed. This
will be done as part of the pre-construction evaluation. The “prominent discrete tone”
constant level differences (Kt) described in ANSI S12.9-2013/Part 3 Annex B, section B1
will be used to evaluate tones at the ten most potentially impacted noise receptors using
spreadsheet calculations. If available, information from the IEC 61400-11 documentation
on tonality will be provided for the wind turbine model(s) under consideration. In
addition, the Applicant will report and discuss post-construction operational noise
measurements of one-third octave bands taken on the most comparable wind turbines
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from other existing wind turbine projects indicating whether a “prominent discrete tone”
was found;
3. Sound power levels and related information available from the manufacturer will be
provided for all wind turbine models under consideration for use in the Project. In
addition, any apparent and declared sound power level, tonality values, and uncertainty
values, as specified in IEC-61400-11 and IEC TS-61400-14 from the wind turbine
manufacturer will be provided, if available. The Application will state the basis for sound
power levels used.
4. An analysis of whether the facility will produce significant levels of low-frequency noise
or infrasound. Lighthouse Wind will provide available low frequency and infrasound data
from the manufacturers of the turbines identified in the Application. These data will be
used to calculate low frequency and infrasound levels at the most impacted sensitive
receptors.
Since the CadnaA computer model uses algorithms for nominal mid band frequencies starting
at 31.5 Hz, the analysis will be as follows:
i. a spreadsheet approach will be used for both one-third octave bands and full
octave bands from 0.5 Hz to 200 Hz with consideration of decay rate for
infrasound (divergence), distances and atmospheric absorption in the appropriate
octave frequency bands (including one-third octave bands if available) and other
relevant factors. However, because infrasound data (below 20 Hz) is not required
as part of the wind turbine acoustic standards (IEC 61400- 11 or IEC TS-6140014), these data may not be available from all manufacturers. If that is the case, the
Application will include estimates and a discussion of infrasound impacts based
on extrapolated data from manufacturers down to the infrasound region for a few
representative sound receptors giving consideration to the decay rate as a function
of frequency for fractional band data (full or one-third octave band data, as
appropriate)
ii. Sound pressure levels will also be estimated based upon computer noise modeling
results extrapolated down to the full octave band of 16 hertz and upon relevant
criteria of decay rate per full octave band (e.g.,Tachibana, 2014) for all sensitive
receptors within the infrasound Project area. This will also be done for frequencies
lower than 16 Hz. for the same representative and critical receptors where the
extrapolated power data from the manufacturer and manual spreadsheet
calculations were used.
iii. Results from approaches (e)(4)(i) and (e)(4)(ii) will be discussed independently
including appropriateness of each method to estimate infrasound levels at
frequencies lower than or equal to 20 Hertz
iv. Discussion of data from other wind turbine projects with similar wind turbines
where actual post-construction sound data is publicly available, and/or the
literature, adapted and inter/extrapolated at similar distances, as appropriate, may
be included.
v. Un-weighted (Z or linear) low frequency and infrasound data will also be used to
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provide an indication of potential for annoyance, airborne induced vibrations and
rattles in residential structures and sensitive buildings as discussed in section
k.5.iii. of this stipulation.
vi. Infrasound and low frequency calculations will be made out to 1.25 miles or until
calculated levels are below the stipulated criteria, whichever comes first.
vii. The un-weighted infrasound and low frequency data discussed above will be used
for evaluation of potential low frequency and/or infrasound impacts. This
discussion would also include information on the uncertainties inherent in
extrapolation of sound below 20 Hz, if any.
5. Amplitude modulation:
i. The Application will include a literature review of amplitude modulation from wind
turbines. The review will include an analysis of the effects of amplitude modulation
and its potential to contribute to community annoyance and complaints, measurement
methodologies for assessing amplitude modulation, whether amplitude modulation
can be predicted, a description of post-construction operational mitigation options, if
any, and a process for investigation of complaints. Applicant will include in this
literature review, at least the following resource, as well as site specific evaluation:
Review of the evidence on the response to amplitude modulation from wind turbines.
Phase 2 Report. Department for Business, Energy and Industrial Strategy. U.K.
Commissioned by the Department of Energy & Climate Change (DECC). United
Kingdom. August 2016.
ii. Estimates of existing wind shear and turbulence conditions will be based on the
information collected from the on-site meteorological tower(s) and will reference the
formulae and procedures outlined in IEC 61400- 11 Annexes B and D as applicable
and appropriate. A brief summary of formulae and procedures will be included in this
section of the Application.
iii. One year of meteorological data will be evaluated to determine the existing
magnitude and frequency of wind shear and turbulence conditions at the project site.
iv. The discussion of potential for amplitude modulation will include the review of
existing wind shear and turbulence conditions at the Facility site.
v. Site-specific wind shear and turbulence data from the on-site meteorological tower
will be provided in the Application.
vi. Since wind shear and turbulence are not inputs to the ISO 9613-2 sound standard, it
will not be used directly in the sound propagation modeling. However, if sound power
level data are available from the wind turbine manufacturers for high wind shear or
turbulent conditions, that data will also be used and results will be discussed.
6. A consistent receptor labelling system will be used to identify common receptors in the
noise and shadow flicker studies in Exhibits 15, 19 and 24. A discussion of which sensitive
receptors, if any, will experience noise and shadow flicker impacts above identified
thresholds will be provided in Exhibit 24.
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f) A summary, in:
1. Graphical format of A-weighted sound levels within the Audible Noise Study Area as
specified in section (d) of this stipulation or within the 35 dBA noise contours or the Study
Area, whichever is greater, using a resolution of 1-dB to include all sound sensitive
receptors and participating residences with labels, identified turbine locations, and
property lines.
2. Since forecasted sound levels at property lines may vary substantially, tabular modeling
results for all property lines may not be practical. In lieu of this, sound contour plots
(isopleths) in 1-dB increments overlaid on property lines will provide sound information
for any property line within the Audible Noise Study Area. Noise Contours representing
sound levels in multiples of 5 dB will be differentiated from other noise contours. Figures
will be provided in electronically and in scaled drawings or a series of inset maps, which
will differentiate between participant, non-participant and vacant (non-participant and
undeveloped) lot property lines, and include locations of sensitive receptors and
aboveground project components. One set of full size, legible color drawings of contours
will be provided to DPS and DOH, and available at document repositories and project
office. Below a sound level of 30 dBA (if applicable), a 1 dBA contour resolution is not
necessary, and thus a 5 dBA contour interval may be used.
3. Weather data will be reported in graphical format indicating weather parameters as a
function of time, indicating periods of and reasons for exclusions.
4. Tabular format of A-weighted, C-weighted, and octave bands from 31.5 to 8000 Hz sound
levels indicated by computer noise modeling at all sensitive receptors and participating
residences including a label identifying each receptor. Tables will also include the ANSweighted estimated pre-construction ambient noise levels (L90 and Leq) for each sound
receptor based upon measured pre-construction ambient noise levels within the Audible
Noise Study Area (as selected by giving consideration to similarities on the use and
soundscapes of the locations being evaluated) expressed with the upper and lower limits
and the mean levels for a 95% confidence interval. Preconstruction ambient noise
measurement locations will include GPS coordinates of the sound microphones and AADT
information of the nearest road, to the extent the data is available from the County and/or
NYSDOT.
5. Tabular format of the infrasound and low frequency sound levels from 0.5 Hz to 200 Hz
will be presented in both one-third octave bands and full octave bands. These results will
be done for the most potentially impacted and representative receptors within the 1.25 mile
Infrasound Study Area. These receptors will include the closest receptors among a variety
of wind turbine alignments. Receptors will be analyzed out to 1.25 miles or until the 16
Hz, 31.5 Hz, and 63 Hz octave band levels are below the criteria in Section 19.k.5,
whichever comes first.
6. The Application will include a clear description about the information contained in
graphical and tabular formats including but not limited to the noise descriptors, weightings,
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duration of evaluation, time frames of evaluation, seasons and whether the information
corresponds to a maximum, minimum, arithmetic or logarithmic (energy-based) average
value, etc.
7. The information presented in tabular formats will be split in different groups to
differentiate participant residences, non-participant residences and other sensitive
receptors.
8. Maximum, minimum and arithmetic values for all receptors for each column and each
group of receptors (e.g., schools, residences, churches, etc.) will be calculated and reported
in a summary table.
9. Each specific receptor (residence, noise-sensitive receptor and participating receptor) will
be identified by Tax ID # or some other unique label along with a cross-reference table to
include Parcel/Tax ID numbers for each unique label. Receptor locations signifiers for
noise and shadow flicker will be correlated. All parcels will be labeled with Tax ID
numbers in noise contour drawings.

10. These analyses will be done for the following scenarios:
i. Daytime ambient noise level - a single value of sound level equivalent to the level of
sound exceeded for 90 percent of the time during the daytime hours (7 am -10 pm)
of a year (L90). The ANS-frequency-weighting network will be used.
ii. Summer nighttime ambient noise level - a single value of sound level equivalent to the
level of sound exceeded for 90 percent of the time during the nighttime hours (10 pm
- 7 am) during the summer (L90). The ANS-frequency-weighting network will be used.
iii. Winter nighttime ambient noise level - a single value of sound level equivalent to the
level of sound exceeded for 90 percent of the time during the nighttime hours (10 pm
- 7 am) during the winter (L90). The ANS-frequency-weighting network will be used.
iv. Worst case future noise level during the daytime period - the daytime ambient noise
level (L90) as indicated in (f) (1) above, plus the modeled upper tenth percentile sound
level (L10) of the Facility. Long-term (one year) statistical sound level (L10) will be
determined for scenarios that exclude periods when turbines will not be in operation
(not rotating). Long-term (one year) statistical sound levels (L10) will also be
determined for all hours in a year, including those hours when the turbines will not be
in operation (not rotating).
v. Worst case future noise level during the summer nighttime period - the summer
nighttime ambient noise level (L90), as indicated in (f) (2) above, plus the modeled
upper tenth percentile sound level (L10) of the Facility. Long-term (one year) statistical
sound level (L10) will be determined for scenarios that exclude periods when turbines
will not be in operation. Long-term (one year) statistical sound levels (L10) will also
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be determined for all hours in a year, including those hours when the turbines will not
be in operation.
vi. Worst case future noise level during the winter nighttime period - the winter nighttime
ambient noise level (L90), as indicated in (f) (3) above, plus the modeled upper tenth
percentile sound level (L10) of the Facility. Long-term (one year) statistical sound level
(L10) will be determined for scenarios that exclude periods when turbines will not be
in operation. Long-term (one year) statistical sound levels (L10) will also be
determined for all hours in a year, including those hours when the turbines will not be
in operation.
vii. Daytime ambient average noise level - a single value of sound level equivalent to the
long-term energy average ambient sound levels (Leq, one year: summer and winter,
after exclusions noted in footnotes above) during daytime hours (7 am -10 pm). The
ANS frequency-weighting network will be used.
viii. Nighttime ambient average noise level - a single value of sound level equivalent to
the long-term energy-average ambient sound levels (Leq, one year: summer and
winter, after exclusions noted in footnotes above) during nighttime hours (10 pm - 7
am). The ANS frequency-weighting network will be used.
ix. Typical facility noise levels - the noise level from the proposed new sources modeled
as a single value of sound level equivalent to the level of the sound exceeded 50 percent
of the time by such sources under normal operating conditions by such sources in a
year (L50). Long-term (one year) statistical sound level (L50) will be determined for
scenarios that exclude periods when turbines will not be in operation. Long-term (one
year) statistical sound levels (L50) will also be determined for all hours in a year,
including those hours when the turbines will not be in operation.
x. Typical facility future noise levels during the daytime period -the energy-average
ambient sound level during the daytime hours (Leq), as indicated above in (f) (7), plus
the sound level equivalent to the level of the sound exceeded 50 percent of the time by
such sources under normal operating conditions by such sources in a year (L50), as
indicated above in (f) (9). Long-term statistical sound level L50 will be determined for
scenarios that exclude periods when turbines will not be in operation. Long-term (one
year) statistical sound levels (L50) will also be determined for all hours in a year,
including those hours when the turbines will not be in operation.
g) The noise design goal(s) for boundary lines and sensitive receptors will take into
consideration, at a minimum, local standards, NYSDEC guidelines for lands under the
jurisdiction of NYSDEC, and other guidelines and studies, including WHO Guidelines for
Community Noise (1999) and WHO Night Noise Guidelines for Europe (2009), 9 the 2012
9
For the purposes of evaluation of WHO-2009 yearly thresholds, calculations will be determined for scenarios that
exclude periods when turbines will not be in operation. It will also be determined for all hours in a year, including
those hours when the turbines will not be in operation.
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NARUC Wind Energy and Wind Siting Reports, 2011 NARUC Best Practices Guidelines for
Assessing Sound Emissions from Proposed Wind Farms and Measuring the Performance of
Completed Projects, ANSI/ASA S2.71-1983 (R August 6, 2012), and ANSI standard S12.9 2005/Part 4 Annex D. For sound sensitive receptors which fall within the Audible and
Infrasound Noise Study Area distances, the evaluation will include the A and C weighted
sound levels.
The review of the Facility’s degree of compliance with goals and guidelines will also include,
but will not limited to, determining whether future noise levels from the facility will comply
with the recommendations and thresholds of the references listed in this subsection.
Comparisons between future noise levels, or the change in noise levels, at noise sensitive
receptors and participating receptors, and any identified goals or thresholds, will be done
using the specific noise descriptors and specific requirements of local laws, and the guidelines
listed in this subsection.
h) A tabular comparison of the noise standards applicable to the Facility, including any local
regulations (such as Section 205-43.2 of the Town of Somerset Municipal Code and Section
591.13 of the Town of Yates Zoning Regulations), and noise design goals for the facility, and
the degree of compliance indicated by computer noise modeling at all sensitive receptors, and
at representative external property boundary lines of the facility and related facilities and
ancillary equipment sites.
i) A noise complaint resolution plan covering the construction period, including identification,
evaluation and implementation of reasonable noise abatement measures for construction
activities along with procedures for handling complaints.
j) An identification and evaluation of reasonable noise abatement measures for the final design
and operation of the Facility including the use of alternative technologies, alternative designs,
and alternative Facility arrangements. There will be discussion of the Applicant's measures
for avoidance and minimization of sound impacts presented in the Application;
k) An evaluation of the following potential community noise impacts:
1. The potential for the Facility to result in hearing damage based on Occupational Safety
and Health Administration (OSHA) standards, the recommendations of the United States
Environmental Protection Agency (USEPA) and the guidelines of the World Health
Organization (WHO), such as the WHO Community Noise Guidelines (1999) and the
WHO Night Noise Guidelines (2009);
2. A discussion of the potential for indoor and outdoor speech interference based on
guidelines from the United States Environmental Protection Agency (USEPA) and the
World Health Organization (WHO), including discussion of sound spectra at the
appropriate frequency bands;
3. A discussion of the potential for interference in the use of outdoor public facilities and
areas;
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4. A literature review of studies, peer reviewed publications, government, scientific and
professional publications, specific to the relationship between wind turbine noise and
annoyance/complaints will be included. The review will include but will not be limited to
the following references: NARUC 2011; Pedersen. Community complaint potential will
be evaluated based upon identified factors, thresholds and guidelines. Additional detail
regarding annoyance/complaint thresholds and/or guidelines will be included in this
section; and
5. A discussion of the potential for structural damage and for interference with
technological, industrial or medical activities or uses that are sensitive to vibration or
infrasound.
i. Structural damage from construction: An evaluation of the potential for some
construction activities (such as blasting, pile driving, excavation, horizontal
directional drilling (HDD) or rock hammering, if any) to produce cracks,
settlements or structural damage on existing proximal buildings, (such as
residential, commercial and historical buildings), and the effects on existing
infrastructure.
ii. An evaluation of the potential for interference with technological, industrial, or
medical activities that are sensitive to vibration or infrasound, including but not
limited to the following:
•
•

An inventory of facilities in the Project Area, if any, that are usually sensitive to
vibration or infrasound.
A discussion of potential interference with and a map of the seismological and
infrasound stations within 100 miles of the project site including USGS,
Canadian National Seismic Network, and Comprehensive Nuclear Test Ban
Treaty Organization (CTBTO) International Monitoring System infrasound and
seismological stations. A discussion will be substituted for a map for those
stations located more than 100 miles distant from the Project site.

iii. Airborne induced vibrations from Operation of the Facility: At a minimum, the
potential for sound-induced vibration and annoyance at the low frequency bands of
16, 31.5 and 63 Hz will be assessed using outdoor criteria established in Annex D
of ANSI standard S12.9 -2005/Part 4. Applicable portions of ANSI 12.2 (2008)
may be used for the frequency bands where ANSI 12.2 (2008) may be a more
restricting criteria or if it is expected that ANSI S12.9-2005/Part 4- Annex D
guidelines would be met but still represent a potential for perceptible vibrations at
indoor locations of sensitive receptors.
iv. Ground borne vibrations: Discussion of the potential for ground borne vibrations
from Facility operation to cause perceptible vibrations on floors, windows, ceilings
and walls of participating residences and sensitive receptors within the Project area
that exceed the recommendations of ANSI/ASA S2.71-1983 (R August 6, 2012).
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The Application will also include an illustration and estimates of the range of
rotational speeds (RPM) and frequency of rotation (Hz) of the turbines between
cut-in and cut-out speeds. If data from other Wind Facilities will be discussed, the
discussion will include technical considerations such as similarities between
distances of evaluation, oscillating masses, frequencies of rotation, vibration
isolation, foundation and soil type, if available.
6. Discussion and literature review regarding potential effects from noise and vibration on
human health will be included in Exhibit 15.
l) A proposed post-construction noise evaluation protocol and studies that will be performed to
establish conformance with operational noise design goals, local regulations or identified
thresholds.
m) An identification of practicable post-construction operational controls and other mitigation
measures that will be available to address reasonable complaints, including a description of a
complaint-handling and resolution procedure that shall be applied during periods of
operation.
n) Noise Modeling information:
1. The computer noise modeling values used for the major noise-producing components of
the Facility shall fairly match the unique operational noise characteristics of the particular
equipment models and configurations proposed for the Facility.
2. The software input parameters, assumptions, settings, and associated data used for the
computer modeling will be provided as an appendix.
3. Raw Cadna/A files will be provided in electronic format or in a format consistent with the
Cadna/A exportable formats to the NYSDPS by electronic means and to other parties
upon request.
4. GIS files that contain modeled topography (Topographical contour lines and elevations),
proposed turbine and substation noise source locations, sensitive receptor locations, and
all boundary lines (differentiating participating, non-participating, and non-participating
undeveloped lot boundary lines), identified by Parcel ID number will be provided to
NYSDPS in electronic format, subject to any applicable confidential protections and to
other parties upon request.
o) A glossary of terminology, definitions, and abbreviations used throughout Exhibit 19 and
citations with a list of references mentioned in the Application.
p) Histograms or tables with estimates of the number of participating and non-participating
residences that are expected to have broadband sound levels above 40 dBA in 1 dBA step
intervals as well as the number of residences with sound levels lower than (or equal to) 40
dBA in 5 dBA step intervals within the 35 dBA noise contour as obtained with the ISO 9613-
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2 noise model and the CONCAWE meteorological corrections as specified in section (d) of
this Stipulation. For the purposes of this section, sound levels will be rounded to the nearest
integer.
q) To the extent possible, the findings and results of Exhibit 19 will be reported and presented in
the Application in the same order as listed in this stipulation. Some contents can be presented as
Appendices (e.g., Pre-construction Ambient Sound Level survey data).

Stipulation 20-1001.20 Exhibit 20: Cultural Resources
Exhibit 20 shall contain:
a) A summary of potential impacts resulting from the construction and operation of the Facility,
interconnections and related Facility components on archeological resources including:
1. Potential impacts on archeological resources identified and avoidance and
minimization measures considered;
2. A Phase IA Cultural Resources Study conducted and prepared per the New York State
Historic Preservation Office Guidelines for Wind Farm Development Cultural Resources
Survey Work (NYSHPO Guidelines) as developed by the New York State Office of Parks,
Recreation and Historic Preservation (NYSOPRHP 2006). The Area of Potential Effect
(APE) for the Facility site investigation will be developed according to NYSHPO
Guidelines and consultation with NYSOPRHP;
3. A Phase IB Archaeological Study conducted and prepared per the NYSHPO
Guidelines. The evaluation of the APE for the archaeological survey and work plan will
be developed according to the NYSHPO Guidelines and consultation with
NYSOPRHP. The Phase IB Archaeological Study APE will be developed using a
layout with the largest number turbines considered for this Project, and will likely
include the following:
i.
ii.

iii.

iv.
v.
vi.

Three (3) acres at each turbine pad site;
35 ft. wide corridor centered on proposed access roads, except that, to the
extent that a wider corridor is determined to be necessary to accommodate
topsoil conservation and drainage features, such as in agricultural lands, a
wider corridor will be established on a site-specific basis;
15 ft. wide corridor centered on proposed buried electrical or fiber optic
interconnection routes, except that, to the extent that a wider corridor is
determined to be necessary to accommodate multiple circuit installations,
forest clearing, topsoil conservation and drainage features, a wider corridor
will be established on a site-specific basis;
One (1) 10 acre staging area;
One (1) 5 acre substation.
Two (2) times the height of any above ground transmission or collection
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facility, with the corridor centered on proposed above ground electrical
interconnection routes.
4. If it is determined that a Phase II Archaeological Study is needed based on the results of
the Phase IB Archaeological Surveys, then the scope of the Phase II Study to evaluate
the archaeological site for National Register eligibility will be developed in consultation
with NYSOPRHP and DPS staff;
5. An inventory of all artifacts recovered during the Phase IB Archaeological Surveys will
be prepared and presented in the final report. Artifact curation will follow New York
Archaeological Council standards. A curation facility will be determined in consultation
with the NYSHPO; and
6. An Unanticipated Discovery Plan will be prepared that presents the protocol to be
implemented in the unexpected event that resources of cultural, historical, or
archaeological importance are encountered during the excavation process. This plan will
specify the degree to which the methodology used to assess any discoveries will follow
the most recent NYSHPO guidelines.
b) A Historic Architectural Resources Survey which will summarize the potential impacts of the
construction and operation of the Facility, interconnections and related Facility components on
historic resources, including resources listed or eligible for listing on the State or National
Register of Historic Places within a 5-mile radius of the Facility. Listed and eligible resources
identified within a 5-mile radius of the Facility area included in Attachment 20(A) of this
stipulation. This survey will include certain resources along route 104 outside of the 5-mile
radius that are located within the positive viewshed area. The Historic Architectural Resources
Survey will include an analysis of potential impacts on any buildings and structures which
appear to be at least 50 years old and potentially eligible for listing in the State or National
Register of Historic Places. The investigation will include the following:
1. A field survey to identify historic buildings and structures within the positive visual APE
as defined by a topographic viewshed analysis study within a five-mile radius of the project
components.
2. The historic architectural resources survey will evaluate all buildings 50 years old or older
within the positive visual APE and locate and document all National Register Eligible
(NRE) and National Register Listed (NRL) resources identified in the SHPO CRIS
database within the visual APE. The survey will also identify potential historic districts, if
applicable.
3. Regional historians and/or Town Historians and local historical societies will be contacted
to assist in identification of historic resources.
4. A final report will be prepared presenting evaluated historic architectural resources
identified during the survey and historic research with appropriate recommendations.
5. All required resource/property data will be entered into the NYSHPO’s Cultural Resource
Information System (CRIS) database.
c) The historic architectural resources survey will be conducted according to the New York SHPO
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Guidelines for Wind Farm Development Cultural Resources Survey Work (2006).
d) A mitigation plan and Memorandum of Agreement (MOA) will be prepared to address any
adverse impacts to cultural resources that will be impacted from construction of the Facility.
The plan will be prepared in consultation with the NYSHPO, DPS, DEC, town officials and
historians and local historical societies to help identify specific historic preservation mitigation
options relevant to the local communities.
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Stipulation 21-1001.21 Exhibit 21: Geology, Seismology, and Soils
Exhibit 21 shall contain:
A study of the geology, seismology, and soils impacts of the Facility consisting of the identification
and mapping of existing conditions, an impact analysis, and proposed impact avoidance and
mitigation measures, including:
a) A map delineating existing slopes, using USGS National Elevation Dataset and ESRI ArcGIS®
Software, on and within the drainage area potentially influenced by the Facility site and
interconnections;
b) A proposed site plan showing existing and proposed contours at two-foot intervals, for the
Facility site, access roads and interconnections, at a scale sufficient to show all proposed
buildings, structures, paved and vegetative areas, permanent stormwater facilities (including
any proposed culverts, drainage systems with catch basins/inlets, retention ponds, etc.) and
construction areas;
c) A description and preliminary calculation of the quantity of cut and fill necessary to construct
the Facility, including separate calculations for topsoil, sub-soil and rock. The Applicant will
include a plan to identify the presence of invasive species in spoil material and to prevent the
introduction and/or spread of invasive species by the transport of fill material to or from the
site of the Facility or interconnections in Exhibit 22;
d) A description and preliminary calculation of the amount of fill, gravel, asphalt, and surface
treatment material to be brought in to the Facility site and interconnections;
e) A description and preliminary calculation of the proposed type and amount of cut material or
spoil to be removed from the Facility site and interconnections;
f) A detailed description of construction methodologies and activities associated with the
Facility, including anticipated excavation techniques to be employed based on site-specific
preliminary geotechnical investigations. In addition, this section of Exhibit 21 will:
1) Identify locations and approximate extent (lengths) of installations where horizontal
directional drilling (HDD) or other trenchless methods of installing underground electrical
collection lines may be proposed, if any. A typical staging or setup area for HDD or
trenchless installation will also be provided in the Application, including typical setbacks
from streams/wetlands, and sediment and erosion control measures. To the extent known,
soil and bedrock conditions at anticipated boring locations, including the depth to bedrock,
will be described and an assessment of the suitability of soils and shallow bedrock for HDD
installations will be provided. If HDD or other trenchless methods are anticipated, this
section will also include an Inadvertent Return Contingency Plan and a discussion of the
site-specific geotechnical analysis as it relates to site suitability for HDD and trenchless
crossing methods;
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2) Describe methods anticipated to be used for installation of facilities across streams and
wetlands;
3) Identify the location(s) of sensitive environmental resources (e.g., state-protected streams)
and describe the proposed measures for avoidance and/or mitigation of impacts; and
4) Provide preliminary construction plan and profile information for protected stream
crossings by proposed access roads, interconnection lines, or other facility components.
g) A delineation of temporary cut or fill storage areas to be employed;
h) A description of the characteristics and suitability for construction purposes of the material
excavated for the Facility and of the deposits found at foundation level, including factors such
as soil corrosivity, bedrock competence, and subsurface hydrologic characteristics, based on
results of a Preliminary Geotechnical Investigation. The Preliminary Geotechnical
Investigation will include boring logs and locations, results of geotechnical analyses, literature
review and publicly available data regarding surface and subsurface soil, bedrock, and
groundwater conditions, and discussion of the geotechnical investigation data and results will
be included in Exhibit 21 and a copy of the Preliminary Geotechnical Investigation Report will
be included as an appendix;
i) A preliminary blasting plan will be included if the results and data obtained from the
Preliminary Geotechnical Investigation indicate blasting will be required. The preliminary
blasting plan will describe all blasting operations including location, minimum blasting
contractor qualifications, hours of blasting operations, estimates of amounts of rock to be
blasted, warning measures, measures to ensure safe transportation, storage and handling of
explosives, use of blasting mats, a protocol for a pre-blasting condition survey of nearby
buildings, water supply wells, and improvements, coordination with local safety officials,
monitoring procedures of nearby structures, and notification procedures for potentially affected
residents and owners/operators of nearby above-ground and below-ground structures;
j) If the results and data obtained from the Preliminary Geotechnical Investigation indicate
blasting will be required, the Application will include an assessment of potential impacts of
blasting to environmental features, above-ground structures and below-ground structures such
as pipelines and wells;
k) If the results and data obtained from the Preliminary Geotechnical Investigation indicate
blasting will be required, the Application will include an identification and evaluation of
reasonable mitigation measures regarding blasting impacts, including the use of alternative
technologies and/or location of structures, and including a plan for securing compensation for
damages that may occur due to blasting;
l) A description of the regional geology, tectonic setting and seismology within or adjacent to
the Facility, including identification of areas of known karst geology within or adjacent to the
Facility;
m) An analysis of the expected impacts of construction and operation of the Facility with respect
to regional geology, to the extent those impacts can be determined;
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n) An analysis of the impacts of typical seismic activity experienced in the Facility area, based
on current seismic hazards maps, on the location and operation of the Facility identifying
potential receptors in the event of failure, and if the Facility is proposed to be located near a
young fault or a fault that has had displacement in Holocene time, demonstration of a suitable
setback from such fault;
o) A map delineating soil types at the Facility and interconnections sites using data from USDA
NRCS Web Soil Survey. Maps shall also depict vulnerable agricultural soils including, but not
limited to, those identified in the county soil surveys as fragipans, lacustrines, dense basal tills,
soils with a seasonally high water table or soils with less than 5 feet of depth and be identified
on maps using the following codes: ‘VE’ (designate the general area of vulnerability of erosion
due to factors of slope and/or texture of exposed soil); ‘VW’ (designate the general area of
vulnerability to soil horizon wetness as described above0; ‘VB’ (designate the general area of
vulnerability due to shall depth of bedrock; and ‘V/OR’ (designate the location of unavoidable
mucklands). NYS Department of Agriculture and Markets Guidelines for Agricultural
Mitigation for Wind Power Projects will be used to avoid, minimize, and/or mitigate impacts
to agricultural soils;
p) A description of the characteristics and suitability for construction purposes of each soil type
identified above, including a description of the soil structure, texture, percentage of organic
matter, and recharge/infiltration capacity of each soil type and a discussion of any de-watering
(including a discussion of locations with poorly drained soils) that may be necessary during
construction and whether the Facility shall contain any structures or installations below grade
that would require continuous de-watering. The locations of subsurface drainage tiles will be
identified and the methods proposed for minimizing disruption and restoring agricultural
drainage systems will be provided, to the extent that information is available;
q) A map delineating soil types at the Facility using data from USDA NRCS Web Soil Survey,
indicating locations of Prime Farmland, Prime Farmland if drained, Unique Farmland,
Farmland of Statewide Importance, and Farmland of Local Importance. Specifically, Prime
Farmland, Prime Farmland if Drained, and Farmland of Statewide Importance will be mapped
based on data obtained from the Soil Survey Geographic Database (SSURGO), while Unique
Farmland and Farmland of Local Importance will be mapped based on consultation with the
local NRCS office (i.e., assuming the local NRCS office is able to provide a list of such soils).
r) Maps, figures, and analyses delineating depth to bedrock and underlying bedrock types,
including vertical profiles showing soils, bedrock, water table, seasonal high groundwater, and
typical foundation depths on the Facility site, and any area to be disturbed for roadways to be
constructed and all off-site interconnections required to serve the Facility, including an
evaluation for potential impacts due to Facility construction and operation, including any onsite wastewater disposal system, based on information to be obtained from available published
maps and scientific literature, and the Preliminary Geotechnical Analysis;
s) A foundation evaluation including:
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1) A preliminary engineering assessment to determine the types and locations of
foundations to be employed. The assessment shall investigate the suitability
to support turbine foundations and of such foundation types as spread footings,
caissons, or piles for any buildings, including a statement that all such
techniques conform to applicable building codes and industry standards;
2) If piles are to be used, a description and preliminary calculation of the number
and length of piles to be driven, the daily and overall total number of hours of
pile driving work to be undertaken to construct the Facility, and an assessment
of pile driving impacts on surrounding properties and structures due to
vibration;
3) Identification of mitigation measures (including any monitoring that may be
necessary) regarding pile driving impacts, if applicable, including a plan for
securing compensation for damages that may occur due to pile driving; and
t) An evaluation of the vulnerability of the Facility site and the operation of the Facility to an
earthquake event and a tsunami event, as applicable.

Stipulation 22– 1001.22 Exhibit 22: Terrestrial Ecology and Wetlands
Exhibit 22 shall comply with the requirements of 1001.22 by containing:
a) Specific information on the existing plant communities within the Facility site including:
1) Plant community mapping using GIS software and based on Facility-specific field
investigations conducted at the proposed locations of Facility components (e.g., ecological
cover type assessments, habitat assessments, and wetland delineations) along with roadside
observations and aerial photo interpretation for adjacent properties;
2) Detailed description of all ecological communities identified within the parcels that will
host the Facility components. Ecological community descriptions will be classified
according to Ecological Communities of New York State (Edinger et al., 2014); and
3) A list of plant species observed during Facility-specific field investigations as described in
(a)(1) and (a)(2) above, including the date(s) each species was observed.
b) Proposed temporary and permanent impacts to plant communities shall be calculated and
discussed based on specific assumptions associated with the proposed limits of vegetation
disturbance areas for each type of Facility component, or the limits of disturbance, as identified
in the Preliminary Design Drawings (Exhibit 11).
1) The limits of disturbance shall include all areas of anticipated vegetation clearing and soil
disturbance. In addition to identification on Preliminary Design Drawings, the dimensions
of these areas shall be listed by component type in tabular format. These impact
assumptions will be based on prior industry experience with similar wind power projects.
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2) A map will depict vegetative cover types in relation to the proposed limits of vegetation
disturbance.
3) A summary impact table will quantify the number of acres that will be temporarily and
permanently impacted by the various Facility components (permanent impact calculations
will include all tree clearing for construction and operation of the facility), including the
estimated acreage of hedgerow removal.
4) A list of all non-native invasive plant species observed during Facility-specific field
investigations (within the anticipated limits of disturbance) and maps of any concentrations
of non-native invasive plant species will be included.
5) An Invasive Species Prevention and Management Plan that addresses the species listed in
6 New York Code Rules and Regulations (NYCRR) Part 575 will be included in the
Application. Specifically, the Invasive Species Prevention and Management Plan will
include the following:
i) A summary of the survey methods Lighthouse Wind used to identify existing nonnative invasive plant and insect species within the Facility site;
ii) A discussion of best management practices which will be employed to achieve no net
increase in invasive species from construction of the Facility, such as the use of plants
native to New York (or appropriate crop plants where agricultural lands are involved)
to replace vegetation removed during construction;
iii) Specific methods Lighthouse Wind will use to ensure that imported fill and fill leaving
the Facility site will be free of non-native invasive plant and insect species to the extent
practicable;
iv) Indication whether fill materials to be placed within the Facility site will be free of nonnative invasive plant and insect species or only used within the areas free of non-native
invasive plant and insect species infestation;
v) Proposed Facility site grading and erosion and sediment control methods that will be
used to prevent the introduction, spread or proliferation of non-native invasive plant
and insect species to the extent practicable;
vi) Details of cleaning procedures for removing non-native invasive plant and insect
species from equipment and personnel, and properly disposing of infested materials;
vii) Details of procedures for preventing the spread of invasive insects, such as the emerald
ash borer, and compliance with the state quarantine on the transport of ash trees, where
applicable, from the Facility site;
viii) Implementation plans for ensuring that equipment arrives at and departs the Facility
site free of non-native invasive plant and insect species;
ix) Description of the Best Management Practices or procedures that will be implemented,
and the education measures that will be used to educate workers;
x) Details of post-construction monitoring and survey measures and procedures for
revising the Invasive Species Prevention and Management Plan in the event that the
goals of the initial plan are not met within a specified timeframe; and
xi) Anticipated methods and procedures used to treat non-native invasive plant and insect
species that have been introduced or spread as a result of the construction or operation
of the Facility.
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c) A detailed description of the proposed measures that will be implemented to avoid, minimize
or where unavoidable, potentially mitigate for any temporary or permanent impacts to existing
plant communities, particularly grasslands, wetlands, and interior forests, as a result of the
construction and operation of the Facility. An alternatives analysis will be presented in Exhibit
9, which will include a discussion of vegetative clearing under the alternatives analyzed. A
table will be provided showing the location of these resources, and the type and location of
facility components, with references to the site plan sheets where these items are located.
d) A characterization of aquatic habitats, vegetation, wildlife and wildlife habitats including:
1) Field identification and verification of aquatic habitats, plant communities, and wildlife
habitat that could potentially support federal or state listed threatened & endangered (T&E)
species, state species of special concern (SSC), and state species of greatest conservation
need (SGCN) will be documented during on-site field investigations (e.g., ecological cover
type assessments, habitat assessments, and wetland delineations).
This will include a description of avian and bat studies completed in coordination with
NYSDEC and USFWS, which are the technical experts with management authority over
protected species. The Avian and Bat Study Plan (see Attachment 22(A)) has been made
available to these agencies and discussed and revised in accordance with their input. The
content of the Avian and Bat Study Plan is consistent with NYSDEC guidelines and
development and risk assessment has followed the tiered decision-making processes
presented in the USFWS Land-based Wind Energy Guidelines and Eagle Conservation
Plan Guidance.
USFWS and New York Natural Heritage Program (NYNHP) bat hibernacula location data
will be used to determine if any hibernacula are located within the study area. If hibernacula
are identified within the project area, or 5 miles from any project component or boundary,
the location and distance to the nearest identified hibernacula will be provided separately
and confidentially to NYSDEC.
2) Final reports describing the results of the completed or on-going avian and bat surveys will
include the following:
i) Migratory raptor surveys (2 spring and 1 fall: March – May, 2015; August – December,
2015; April - May, 2016).
ii) Breeding bird surveys (2 summers: June 2015 and June 2016).
iii) Bat acoustic monitoring (1 year: April – October, 2015) No federal or state-listed bats
were documented, including NY bat species of special concern, and no occupied habitat
was identified. Therefore, no further surveys are anticipated.
iv) Wintering grassland raptor surveys (2 winters: January –April 2015 and November
2015 - April 2016).
v) General avian/eagle use/habitat surveys (2 years: December 2014 – December 2016).
vi) Northern long-eared bat summer presence/absence surveys (1 summer: July 28–August
12, 2015). No federal or state-listed bats were documented, including NY bat species
of special concern; therefore, no further surveys are anticipated.
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vii) Aerial eagle nest survey (2 flights: April 20 and 24, 2016).
viii) Avian radar survey (September 1 – November 20, 2015; March 1 – May 30, 2016;
July 28 – August 25, 2016).
ix) Review of publicly available avian reference sources including the NYS Breeding Bird
Atlas and range maps (BBA), US Geological Survey (USGS) Breeding Bird Survey
Routes (BBS), eBird, The Nature Conservancy surveys/reports, regional avian data
(The Kingbird, Buffalo Ornithological Society data, Audubon Christmas Bird Counts
(CBC), Great Lake shoreline migration studies (US FWS), and Hawk Migration
Association of North America (HMANA) raptor data sets etc.);
x) Shapefiles (.shp) for use in ESRI ArcMap GIS program, depicting all wildlife survey
locations, including (separately): breeding bird survey transects; eagle/raptor survey
locations; bat acoustic monitoring locations; winter raptor survey locations, and driving
routes; radar unit location; and aerial nest survey area. View sheds for eagle and winter
raptor observation points, indicating the area visible from each point, will also be
provided.
xi) Shapefiles (.shp) for use in ESRI ArcMap GIS program, depicting the location of all
Facility components including (separately): extent of current Facility site; turbines;
new and existing access and maintenance roads; electric collection and transmission
lines (specified above ground and/or underground); laydown and storage area(s);
substation(s); meteorological tower(s); any other temporary or permanent
infrastructure constructed in support of the Facility; all areas to be cleared around
turbines, access roads, electric lines, and all other Facility components.
xii) Large bird flightpath maps will be provided, as well as any concentration areas
identified. Bat migration routes will not be evaluated by the studies completed.
3) Information on amphibians and reptiles, based on the New York State Amphibian &
Reptile Atlas Project (Herp Atlas) and assessments of suitable habitat in the vicinity of the
Facility area. Information on reptile and amphibian distribution ranges based on database
records obtained from the NYS Natural Heritage Program (NHP) and the US Fish and
Wildlife Service (USFWS). Information on any species or habitat observed during field
reviews of Facility site. To the extent that vernal pools and their functions may be impacted
by construction or facility operation, those impacts will be identified and discussed in the
Application. Such impacts may require, in consultation with DEC and DPS, the
development and implementation of site specific surveys for reptile and amphibian species
under appropriate seasonal conditions in order to quantify the level of impact from Facility
components.
4) A list of typical terrestrial invertebrates found in the region will be included using data
available from the NYSDEC and USFWS. No specific surveys are anticipated; however,
Lighthouse Wind will continue to consult with the NYSDEC and USFWS to identify any
potential species of concern.
5) Identification and depiction of any Significant Coastal Fish and Wildlife Habitat Areas
designated by NYS Department of State (NYSDOS) and/or NYSDEC and any unusual
habitats or significant natural communities that could support state or federally listed T&E
species, SSC, or SGCN.
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e) A list of potentially occurring plant and wildlife species based on available data from the NY
NHP, NYSDEC staff, Herp Atlas, BBA, BBS, and CBC. On-site field surveys (e.g., ecological
cover type assessments, habitat assessments, and wetland delineations) and/or the availability
of suitable habitat, will also be used to identify species that could potentially occur on or in the
vicinity of the Facility site at some time during the year. The list will specify whether species
were observed, or known to occur on or in the vicinity of the Facility Site.
f) A summary narrative and associated mapping will be included in the Application to explain
and illustrate potential Facility construction and operational impacts to vegetative cover types,
wildlife habitats (including a discussion of impacts from habitat fragmentation), wildlife
concentration areas, travel corridors, if identified, and terrestrial and aquatic organisms
identified during pre-construction field studies in relation to the proposed limits of disturbance.
This will include a discussion of potential impacts to plants, animals, and habitats that may
result from the application of biocides, if any, during site preparation, construction,
maintenance, or operations. A summary impact table will also be included that quantifies
anticipated temporary and permanent impacts associated with various Facility components in
relation to wildlife habitats, identified concentration areas or travel corridors, and vegetative
cover types, particularly grasslands and interior forests, if affected. Information regarding the
presence of T&E species, SSC, and SGCN, and the Facility’s potential to impact such species
or their habitats will also be discussed. Documented T&E species, SSC, and SGCN will be
based on database records obtained from the NYS NHP, other known records documented by
NYSDEC (to be provided to the Lighthouse Wind by NYSDEC), the USFWS, and Lighthouse
Wind avian and bat surveys.
If the studies discussed above and other information provided by NYSDEC indicate that the
Facility is likely to result in a take of Threatened or Endangered Species, 1 including the adverse
modification of habitat on which a listed species depends, Lighthouse Wind will submit the
information required under 6 NYCRR § 182.11 for an Incidental Take Permit (ITP), which
would include an avoidance, minimization and mitigation plan that demonstrates a net
conservation benefit, as defined in Part 182.
Further, Lighthouse Wind will consult with the NYS Department of Agriculture & Markets
and the Cornell Cooperative Extension on potential effects of the Facility on orchard and field
crop pollination as a result of Facility operation. Specific studies or field surveys on insect
populations are not proposed. Impacts to vegetation will be addressed in part (b) of Exhibit
22.
g) A detailed description of the impact avoidance and minimization efforts used in developing
the Facility will be included. The Facility design, construction controls, and Facility
operational measures that can be reasonably implemented to avoid, minimize, or mitigate
impacts to wildlife and wildlife habitat within the Facility site will also be described. This will
include a discussion of measures to avoid or minimize direct impacts to individuals of listed
1

References to a “take" or “incidental take” adopt the NYSDEC’s definitions of those terms, as they are set forth in
NY ECL § 11-0535 and 6 NYCRR Part 182.
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and protected species through appropriate cut-in speed curtailment regimes, and indirect
impacts associated with habitat fragmentation. Measures to avoid, minimize or mitigate
impacts to vegetation will be addressed in Exhibit 22, as stated in (c). In addition, a detailed
alternatives analysis will be addressed in Exhibit 9, which will include discussion and
comparison of known, estimated, and expected impacts to wildlife and habitat at alternative
sites and the proposed Facility location.
h) Avian and bat impact analysis and monitoring program descriptions including:
1) An evaluation and assessment of direct and indirect Facility-related impacts to avian and
bat species, particularly state and federally listed T&E species and their habitats, wildlife
concentration areas, and migration corridors, if identified, based on the results of sitespecific studies described in (d)(2), which were conducted in accordance with a work plan
agreed upon with the NYSDEC and USFWS. Such discussion will include the extent of
and expected impacts to wildlife from grassland and forest fragmentation, and cumulative
impacts to wildlife and their habitats resulting from the construction and operation of the
Facility. The respective DEC Regional Wildlife Office(s) will be contacted to obtain the
most recent nesting, wintering, and habitat data for listed species. A comparative analysis
of various pre- and post-construction wildlife studies completed at other operational wind
farms will be conducted and included in Exhibit 22. Assessed avian and bat usage of the
project site will be compared with other proposed and existing wind projects in the vicinity
of the project for which data is publicly available.
2) A proposed post-construction monitoring program to assess direct and indirect impacts of
the Facility on avian and bat species and their habitats in a manner consistent with the
NYSDEC’s Guidelines for Conducting Bird and Bat Studies at Commercial Wind Energy
Projects (Guidelines), revised June 2016. The Application will also include a statement that
the post-construction monitoring program, including specifics on methodology, study
duration, search frequency, search areas, number and location of turbines to be searched,
data collection and analysis, and carcass collection, will be developed based on NYSDEC’s
2016 Guidelines, discussions with and input from NYSDEC and USFWS, and the results
of the completed avian and bat studies. Exact details of these components of postconstruction monitoring will be determined on a site-specific basis through discussions
between DEC, USFWS, and the Applicant, and be in place prior to the start of project
operation; and
3) An outline of the bird and bat impact avoidance and minimization techniques, potential
monitoring and adaptive management responses, and operational adjustments (i.e.
appropriate curtailment regimes) to be implemented at the Facility. If take of a listed
species is likely, these measures will include the components of an Incidental Take Permit
(see 6 NYCRR §182.11 for an itemization of the components) and be developed in
consultation with NYSDEC. A post-construction plan will be required, and will specify
operational adjustments and mitigation measures sufficient to ensure the Applicant
complies with the substantive requirements of 6 NYCRR Part 182. Preliminary details
regarding these measures will be included in the Application, for purposes of evaluating
potential project impacts, and Applicant’s proposed avoidance, minimization and
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mitigation measures. Final plans and copies of any Incidental Take Permits will be
submitted to the Siting Board as compliance filings.
i) Maps and shapefiles depicting field-delineated and approximate wetland boundaries within
500 feet of proposed Facility components shall be included in the Application. The shapefiles
shall include identification of all project components and proposed limits of site disturbance.
On-site field delineations will consist of boundary flagging within a 200-foot wide corridor
centered on linear Facility components (e.g., access roads, buried electrical interconnect,
overhead generator lead line) and within a 200-foot radius of turbines and other components
such as permanent meteorological towers, operations and maintenance (O&M) building,
substations and proposed laydown yards and storage areas. The 200-foot field study corridor
will allow for identification of all impacts to wetland resources within areas to be disturbed
during Facility construction. Provision of wetland delineations will include analysis of
wetlands that are not currently mapped but that meet State criteria for jurisdiction. The
Application will also include these impacts in the proposal for mitigation. Aerial photo
interpretation, existing databases (including hydric soil information available through the
United States Department of Agriculture (USDA)), and estimation based on observations made
during the on-site studies will be used to extend field delineated wetland boundaries out to 500
feet for mapping purposes. This delineation protocol shall apply to all wetlands and vernal
pools within the study corridors noted above. The determination of wetland boundaries during
on-site field delineations will be made by following the three-parameter methodology
described in the U.S. Army Corps of Engineers (Corps) Wetland Delineation Manual and the
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: North central
and Northeastern Region. Vernal pools shall be delineated in accordance with pages 125-26
of the Regional Supplement. Wetland boundaries will be defined in the field by sequentially
numbered pink surveyor’s flagging marked “wetland delineation,” which will be located using
Global Positioning System (GPS) technology with reported sub-meter accuracy. The
Application or its exhibits will be updated with final wetland delineations, determinations, and
the resulting impact calculations, following field visits by NYSDEC and the Corps.
j) A description of the characteristics and Cowardin classification of each field delineated
wetland, a summary of the field data collected regarding vegetation, soils, and hydrology and
copies of all Routine Wetland Determination Data Forms will all be compiled into a Wetland
and Stream Delineation Report and appended to the Application.
k) Qualitative assessment scores for each delineated wetland in order to assess functions and
values of delineated wetlands based on a methodology similar to The Highway Methodology
Workbook Supplement, Wetlands Functions and Values: A Descriptive Approach published by
the U.S. Army Corps of Engineers New England District in 1999. The functions/values
evaluated using this method will include:
1.
2.
3.
4.
5.

Groundwater recharge/discharge
Floodflow alteration
Fish and shellfish habitat
Sediment/toxicant/pathogen retention
Nutrient removal

56

Lighthouse Wind Project

14-F-0485

February 26, 2018

6. Production export
7. Sediment/shoreline stabilization
8. Wildlife habitat
9. Recreation
10. Educational/scientific value
11. Uniqueness/heritage
12. Visual quality/aesthetics
13. Threatened or endangered species habitat
l) A description of the hydrologic connectivity of all delineated wetlands within the Facility site
including a summary of the anticipated state or federal jurisdictions, or both, of each delineated
wetland. Assessments of potential state wetlands jurisdiction shall include “unmapped
wetlands” that meet the NYSDEC’s 12.4-acre size threshold (including any wetlands separated
by <50 meters which function as a unit in providing wetland benefits, pursuant to 6 NYCRR
664.7(b)) or otherwise meet state criteria for jurisdiction (e.g., wetlands determined to be of
Unusual Local Importance, pursuant to 6 NYCRR 664.7(c)). A summary of off-site wetlands
adjacent to the Facility site that may be hydrologically or ecologically influenced by
development of the Facility, including Significant Coastal Fish and Wildlife Habitat Areas
designated by NYSDOS, and public lands, such as Hartland Swamp Wildlife Management
Area, to determine their general characteristics and relationship, if any, to the delineated
wetlands within the Facility site.
m) An identification and quantification of temporary and permanent impacts to wetlands (and any
state-regulated adjacent areas within 100-feet) based on the proposed footprint of all Facility
components and associated impact assumptions. Such impacts will be presented in a table that
identifies the type of impact and associated crossing methodology for each impacted wetland,
clearly discerning between federal and state wetland (and 100-foot adjacent area) impacts. This
table will include reference to a site plan map showing location, and wetlands mapping will be
made available at scale of at least 1:50. This assessment will also include a description of
applicable permanent forested wetlands conversion, if any, which would occur as a result of
the construction of the Facility. Calculation of impacts to both wetland and 100-foot adjacent
areas of state-regulated wetlands will include type of impact, including but not limited to
permanent or temporary fill and forest conversion and be provided in the table format with
associated delineation and DEC code. Present summary information in a table listing each
wetland; nature, type and extent of impact; and reference to site plan map sheet showing this
location. Applicant will include an outline of measures to avoid, minimize, or mitigate impacts
to wetlands, as discussed in greater detail in (n).
n) A general discussion of measures considered, and indication of methods to be implemented to
avoid wetland impacts including stream crossing methodology and a description of Facility
construction and operation in relation to the standards established by ECL Article 15.
1) Where impacts are unavoidable, the anticipated mitigation measures to be implemented to
offset impacts to wetlands (and any state-regulated 100-foot adjacent areas) will be
discussed, including the use of reasonable alternative stream and wetland crossing
methods.
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2) Pursuant to 6 NYCRR 663.5(g), mitigation for impacts to state-regulated wetlands and
adjacent areas must meet the following provisions:
i) the mitigation must occur on or in the immediate vicinity of the Facility Site;
ii) the area affected by the proposed mitigation must be regulated by the Freshwater
Wetlands Act and 6 NYCRR Part 663 after mitigation measures are completed; and
iii) the mitigation must provide substantially the same or more benefits than will be lost
through the proposed activity.
3) The application’s discussion of avoidance and minimization must be updated upon final
verification of wetland boundaries and jurisdictional determinations. Final impact
calculations to the 100-foot adjacent area of state-regulated wetlands and associated
mitigation will be based on verified delineation boundaries.
4) Alternative analysis will be based on the final verified delineation boundaries.
5) This section of the Application will also describe the anticipated Environmental
Compliance and Monitoring Program to be implemented during Facility construction to
adhere to various permit conditions and protect wetlands, streams, and other waterbodies.
The Facility’s Environmental Compliance and Monitoring Program will include an
Environmental Monitor(s) during construction and restoration activities on the Facility site.
The duties of the monitor will be described in this Exhibit of the Application.
o) An identification of State and Federal Threatened & Endangered species documented within
or adjacent (adjoining non-participating parcels) to the Facility site, as described in Stipulation
22(f) above, and a Threatened & Endangered Species Mitigation Plan, if needed.
p) An Invasive Species Prevention and Management plan as described in Stipulation 22(b) above.
q) A quantification and analysis of temporary and permanent impacts to agricultural land based
on the proposed footprint of all Facility components and associated impact assumptions. A
discussion of potential mitigation, if any, following the most recent edition of New York State
Department of Agriculture and Markets guidelines will also be included. This information will
also be referenced in Exhibit 4 (Land Use).
r) Shape files, containing all components as described above and in NYSDEC 2016 Guidelines,
shall be submitted to NYSDEC and NYS DPS as soon as possible before Lighthouse Wind
submits its Article 10 application.
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Stipulation 23-1001.23 Exhibit 23: Water Resources and Aquatic
Ecology
Exhibit 23 shall address the following topics by including:
a) A demonstration that any discharge into waters of the United States shall comply with the
effluent limitations and water quality-related effluent limitations set forth in 6 NYCRR 7501.11 and 750-2.1; water quality standards and thermal discharge criteria set forth in 6 NYCRR
Parts 701, 702, 703 and 704; standards of performance for new sources set forth in 6 NYCRR
750-1.11 and 750-2.1; effluent limitations, effluent prohibitions and pretreatment standards set
forth in 6 NYCRR 750-1.11 and 750-2.1; prohibited discharges set forth in 6 NYCRR 7501.3; and regulations and criteria otherwise applicable to such activities .
b) Groundwater:
1. Hydrologic information reporting depths to high groundwater and bedrock, including a site
map showing depth to high groundwater and bedrock in increments appropriate for the
Facility site. This information will be based on the most recently available information
from the U.S. Department of Agriculture (“USDA”) Web Soil Survey and limited soil
borings completed during the geotechnical investigation.
2. A map based on publicly available information from the New York State Department of
Environmental Conservation (“NYSDEC”) and U.S. Geological Survey (“USGS”)
showing all areas within the Project Area delineating all groundwater aquifers and
groundwater recharge areas, and identifying groundwater flow direction, groundwater
quality, and the location, depth, yield and use of all public and private groundwater wells,
including agricultural-use wells, or other points of extraction of groundwater, and including
delineation of well head and aquifer protection zones. The NYSDEC water well database
dates back to 2000. The Applicant will consult with the New York State Department of
Health (“NYSDOH”), Niagara County Water District, Niagara County Department of
Health, Orleans County Department of Public Health, and local water districts regarding
the presence of drinking water wells within areas potentially susceptible to impacts of
construction or operation at the Facility site.
3. An analysis and evaluation of potential impacts (during normal and drought conditions)
from the construction (including blasting, if necessary) and operation of the Facility on
groundwater quality and production rates of water supply wells in the Facility area. The
analysis will include an evaluation of potential impacts on public and private water
supplies, including wells within a 2,000-foot radius of the Facility. The nearest public
drinking water well is located approximately 20 miles southeast in the Town of Elba, New
York and, as a result, no wellhead and aquifer protection zones have been identified for
assessment. A list of private wells, and available well design and production information
(to the extent provided in response to well surveys), will be identified through a well survey
sent to all residences/businesses located within a 2,000-foot radius of the proposed Facility.
4. Methods for avoidance and mitigation of impacts to drinking water resources and public
and private water supply wells in the Facility area, including establishment of minimum
setback requirements and an analysis of potential impacts based on soil type, bedrock type,
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and anticipated construction methods (including blasting, pile driving, and foundation
excavations).
5. A description of any proposed dewatering practices and a discussion of how the proposed
practices will avoid and/or minimize flooding, surface water runoff, and transport of finegrained soils into existing surface water bodies.
6. Identification and description of likely sources of water for concrete mixing, if needed for
foundation construction.
c) Surface Water:
1. A map and identification of all surface waters, including intermittent streams, within the
study area. Data sources may include the NYSDEC, U.S. Geological Survey (“USGS”),
National Wetlands Inventory, County Soil and Water Conservation Districts, local Natural
Resource Conservation Service personnel, and data collected during field delineations.
Wetland and stream delineations will identify all surface waters (ponds and ephemeral,
intermittent, and perennial streams) within 100 feet of proposed access roads, electrical
interconnect, and buried electrical collection lines, within 200 feet of all turbines, and
within 100 feet of all proposed construction work areas. Stream mapping outside of these
areas will be based on NYSDEC mapping and stream classifications and other mapping
sources as described above as applicable.
2. A description of the New York State listed Water Classification and Standards physical
water quality parameters, flow, biological aquatic resource characteristics (including
species, habitat, and presence of aquatic invasive species) and other characteristics of such
surface waters, including intermittent streams, within the study area will be provided based
on publicly available information from the NYSDEC. This information will be
supplemented with data recorded during wetland and stream delineations.
3. An identification of any downstream surface water, drinking water supply intakes within
one mile, or if none within one mile, an identification of the nearest one (giving location
of the intakes by longitude and latitude) that could potentially be affected by construction,
operation or maintenance of the Facility, interconnections, concrete batch plant, laydown,
and storage areas, access roads, construction offices, and other related facilities. The
surface water or drinking water supply intake should be characterized by the type, nature,
and extent of service provided from the identified source.
4. An analysis of the impact of the construction (including blasting, if necessary) and
operation of the Facility and interconnections on such surface waters, including impacts to
drinking water supplies, and an identification and evaluation of reasonable avoidance
measures and, where impacts are unavoidable, mitigation measures regarding impacts on
such surface waters. Impacts to surface waters will be calculated by overlaying the
proposed limits of disturbance for the Facility and associated components on the surface
water boundaries mapped during field delineations. Such impacts will be presented in a
table that identifies the type of impact (e.g., buried collection, access road, and overhead
345 kV line) and associated crossing methodology and protection measures (e.g., HDD
with appropriate bore pit setbacks, access road utilizing stream crossings guidelines and
BMPs). Stream crossing method will conform to the substantive requirements of Article
15 of the ECL and applicable regulations in 6 NYCRR Parts 700 - 704. This section of the
Application will include a discussion of any proposed or potential avoidance measures,
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crossing methods, best management practices (BMPs), equipment restrictions, herbicide
restrictions, seasonal restrictions, or structural specifications (e.g., culvert type and
dimensions). This section will also include a discussion of potential impacts to water
resources due to construction activities on steep slopes.
5. An identification and evaluation of reasonable avoidance measures, and where impacts are
unavoidable, mitigation measures, including the use of water storage, stormwater reuse,
and offsetting water conservation, regarding groundwater impacts. Proposed crossing
methods will meet the DEC stream crossing guidelines. The Application will include
typical stream crossing detail drawings and best management practices. Final engineering
plans for all stream crossings will be provided prior to the Siting Board’s determination on
whether to issue a certification pursuant to Article 10.
d) Stormwater:
1. A preliminary Stormwater Pollution Prevention Plan (SWPPP) will be submitted with the
Application. The preliminary SWPPP will detail erosion and sediment control measures
and stormwater control practices to be used during construction and operation of the
Facility. The preliminary SWPPP will also provide a description of the spill prevention and
control measures that will be in place during construction and operation of the Facility.
Construction of the Facility will disturb more than 1 acre of land and, as a result, will
require a State Pollution Discharge Elimination System (SPDES) General Permit for
Stormwater Discharges from Construction Activity. The SPDES general permit will
require a final SWPPP and a sediment and erosion control plan consistent with the New
York State Stormwater Management Design Manual and the New York State Standards and
Specifications for Erosion and Sediment Control.
2. The preliminary SWPPP identified in paragraph (1) above will identify the post
construction erosion and sediment practices that will be used to manage stormwater runoff
from the developed Facility site.
This may include runoff reduction/green
infrastructure practices, water quality treatment practices, and practices that control the
volume and rate of runoff.
e) Chemical and Petroleum Bulk Storage:
1. A description of the Spill Prevention, Control, and Countermeasure (SPCC) plan that will
be in place for the small volumes of chemical, petroleum or hazardous substances that may
be stored on site. Spill containment requirements for electric transformers at the substation
and turbines sites will be provided.
2. An identification as to whether the storage of ammonia, fuel oil, wastewater, other
chemicals, petroleum or hazardous substances, or disposal of solid wastes on site is subject
to regulation under the State of New York's chemical and petroleum bulk storage programs,
and if so, a demonstration of compliance with such regulations.
3. An identification as to whether the storage of ammonia, fuel oil, wastewater, other
chemicals, petroleum or hazardous substances on site is subject to regulation under local
law (County, Town or Village), and if so, a demonstration of the degree of compliance
with such local laws.
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f) Aquatic Species and Invasive Species:
An analysis of the impact of the construction (including blasting, if necessary) and operation
of the facility on biological aquatic resources, including species listed as endangered,
threatened, or species of special concern in 6 NYCRR Part 182, and including the potential for
introducing and/or spreading invasive species. This will include a discussion of anticipated
impacts, if any, to aquatic species during all life cycle stages. The presence of invasive species
within the Facility site will be documented during wetland and stream delineations and other
on-site investigations.
However, no species-specific surveys for invasive or aquatic species are planned. An
identification and evaluation of reasonable avoidance measures and, where impacts are
unavoidable, mitigation measures regarding impacts on such biological aquatic resources,
including species and invasive species impacts (if any) to assure compliance with applicable
water quality standards (6 NYCRR Part 703). This identification and evaluation will address
trout stream impacts, particularly for construction phase impacts.
g) Cooling Water will not be required by the Facility and, as such, a cooling water system
description will not be included in the Application.

Stipulation 24 – 1001.24 Exhibit 24: Visual Impacts
Exhibit 24 shall comply with the requirements of 1001.24 by containing:
a) A Visual Impact Assessment (VIA) conducted to determine the extent and assess the
significance of Facility visibility. The VIA procedures used for this study will be consistent
with general approach or limited provisions included in methodologies developed by various
state and federal agencies, including the U.S. Department of the Interior, Bureau of Land
Management (1980), the New York State Department of Environmental Conservation Program
Policy DEP-00-2 (2000), and the U.S. Army Corps of Engineers Visual Resources Assessment
Procedure. The components of the VIA shall include identification of visually sensitive
resources, landscape similarity zone and user group definition, viewshed analysis,
confirmatory visual assessment fieldwork, photographic simulations, visual and community
character impact characterizations, cumulative impact considerations and any proposed visual
impact mitigation.
The VIA shall address:
1. The character and visual quality of the existing landscape. This will be addressed by
defining the character-influencing elements (topography, landform, cover type, etc.) which
make up the landscape within a 10-mile radius from Facility components (the visual Study
Area) and through the identification of visually sensitive resources within the visual Study
Area. The Article 10 Regulations require a minimum 5-mile study area (16 NYCRR §
1000.2(ar)). NYSDEC visual guidance recommends a 5-mile study area as well, and
suggests expansion for larger projects where appropriate. In light of these standards, and
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in response to stakeholder comments, Lighthouse Wind has agreed to use 10 miles for its
VIA. This particular region of New York consists of relatively gentle slopes and elevations
range from 240 feet to 660 feet with slopes averaging approximately 1% throughout. Initial
viewshed estimates suggest that visibility will diminish significantly beyond 10 miles due
to interceding vegetation or topographic features. The Applicant will consult multiple
publicly available resources in order to generate a comprehensive geodatabase of visually
sensitive resources, following the DEC Visual Policy DEP-00-2 as a guide and as provided
in 16 NYCRR §1001.24 - Exhibit 24 to determine criteria for resources. These will include
significant viewpoints and designated scenic resources, areas or features including, but not
limited to, the following resources, as shown in the preliminary lists included as
Attachments 24(A) and 24(B) to this stipulation:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.

The Great Lakes Seaway Trail;
Heartland Swamp State Wetlands;
State parks;
Historic resources;
Sites listed on national or state registers of historic places (including sites
eligible for listing);
Public parks or recreation areas;
Local, State or federally designated touring routes, scenic byways, trails, or
trails proposed for designation;
Locally designated historic or scenic districts and scenic overlooks; and
High-use public areas, including local parks, recreation areas, and other
community resources, and views from Lake Ontario.

Lighthouse Wind has prepared a preliminary list of visual resources, provided in
Attachment 24(A) to this Stipulation. Once the Phase 1B Historic Architectural Survey is
completed, Applicant will consult with DPS Staff and OPRHP-SHPO regarding study
results to determine whether additional resources were identified by the survey which
should be added as visually sensitive resources, in the event those resources are not already
included in Attachment 24(A).
Landscape Similarity Zones will be defined based on the similarity of features such as
landform, vegetation, water, and land use patterns. A preliminary Landscape Similarity
Zone map is included as Attachment 24(C). The following Landscape Similarity Zones
will be described in the VIA (United State Army Corps of Engineers Visual Resources
Assessment Procedure, 1988):
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

Agricultural;
Forest;
Village (including hamlets);
Open Water/Waterfront;
Inland Water and Wetlands;
Developed Open Space (includes Grassland and Scrub Shrub);
Barren Land; and
Non-agricultural residential.
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The Application will distinguish different viewer groups based on the following general
classifications:
i.
ii.
iii.
iv.

Local Residents
Commuters and through travelers
Recreational Users/Tourists
Business Employees

2. An analysis of predicted or expected visibility and identification of locations within the
visual study area where Facility components are expected to be visible. Visible areas will
be identified on viewshed maps and verified in the field. Line-of-site (LOS) cross sections
will be produced based on 10-Meter USGS Digital Elevation Model (DEM) data and the
most recent publicly available aerial photographs. The LOS will demonstrate visibility
characteristics along a single line originating from a visual resource, LSZ, or specific user
group and will show the relationship between viewer location, screening factors (trees and
structures) and components of the proposed Facility. Photos from select identified visual
resources within the visual study area will be taken to document locations from which the
proposed Facility would likely be visible, partially screened, or fully screened. Photos
were taken by a professional photographer experienced in preparing photographic
simulations with a full frame digital SLR camera with a minimum resolution of 20
megapixels and a 50mm normal perspective lens. A full frame camera has a 35mm sensor
and therefore there is no adjustment factor. Viewpoint locations will be documented, using
hand-held GPS units. Data concerning weather and visibility, viewpoint location
description, land cover and viewer position will be recorded on field data sheets together
with corresponding photo and GPS reference numbers. The time and location of each photo
will be documented on all electronic equipment (camera, GPS unit, etc.) and noted on field
maps and data sheets. Viewpoints photographed during field review will generally
represent the most open, unobstructed available views toward the Facility from
representative locations. The preliminary inventory and map of viewpoint locations,
photographs, and field data sheets are provided as Attachment 24(D). Landscape features
that allow identification of the viewpoint and/or contribute to the composition and aesthetic
quality of the photos will be included whenever possible.
3. The viewshed analysis described above will identify locations within the visual study area
where it may be possible to view above ground interconnection facilities and access roads
from ground-level vantage points. This analysis includes identifying potentially visible
areas on viewshed maps and verifying LOS conditions in the field. Permanent Facility
components will be included in any photographic simulation in which they would be
visible. In addition to ground-level vantage points, vantage points will be included from
offshore on Lake Ontario and from the upper level of Thirty Mile Point Lighthouse (subject
to ability to access).
4. Photographic simulations will be representative of the size, design, color, texture and
appearance for Facility components under consideration. Visual simulations will represent
leaf-on conditions. The Applicant anticipates that visibility of the turbines will not be
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significantly influenced by the absence of seasonal foliage with the exception of potentially
higher color contrast in the summer months (white turbines against various shades of
green). Additionally, it is anticipated that open unobstructed views will be chosen for use
in the simulations, thus minimizing the need for leaf-off simulations. If it is determined
that a resource may be seasonally impacted once the simulations are complete, the seasonal
variation may be considered at that time. Further, to the extent that vegetative screening is
proposed as a mitigation measure or cited as a basis for conclusions about visual impact,
the Application will discuss the extent to which seasonal variability impacts these
conclusions or measures. Photographic simulations will be developed by constructing a
three-dimensional computer model of the proposed turbine and turbine layout. Along with
the turbines, proposed clearing limits and the location and appearance of proposed
meteorological towers or other visible components of the Facility will also be incorporated
into the photographic simulations. While initial review suggests the study area can be
comprehensively represented and addressed with 30 simulations, additional views may be
necessary as a result of the consultation process.
5. Viewshed analysis based on the anticipated FAA lighting plan will show where the Facility
lights will potentially be visible at night. A subset of viewpoints selected for photographic
simulations will be selected for the development of nighttime simulations. These
viewpoints will show lighted turbines and other lights in the landscape. In addition, lighting
specifications for FAA lights on turbines, and typical lights to be used at the substation and
O&M facility, will be included in the Article 10 Application. The usage of, and need for,
such lights in the context of safety, lumens and direction will also be addressed.
6. Photographic simulations developed by using Autodesk 3DS MAX ® (or similar) to create
a simulated perspective (camera view) to match the location, bearing, and focal length of
each existing conditions photograph. Sunlight and atmospheric conditions will be
programmed into the model in order to simulate the exact lighting conditions present at the
time the photograph was taken. The final rendered view of the wind turbines and associated
components will be accurate in scale, texture and color and will accurately portray the
proposed Facility.
7. The VIA will include a discussion of nature and degree of visual change associated with
the clearing of trees, construction of access roads, erection of turbines and above ground
interconnections, and general construction activity. The VIA will provide representations
of typical construction activities and components including any proposed concrete batch
plant, contractor yards, laydown and storage areas, and other construction-support
locations.
8. An evaluation of the degree and nature of the visual change resulting from Facility
operation will be performed by a panel of registered landscape architects and planners
(Two outside Landscape Architects and one Certified Planner, employed by visual
consultant) using a standardized rating form (see Attachment 24(E)). The methodology
utilized in this evaluation will be a version of the U.S. Department of the Interior, Bureau
of Land Management (BLM) contrast rating methodology (USDOI BLM, 1980). The BLM
framework being used has been slightly adapted to account for Facility specific issues and
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to introduce the scoring system found in the US Army Corps of Engineers Visual
Resources Assessment Procedure. The US Army Corps of Engineers Visual Resources
Assessment Procedure and BLM rating methodology have been included as Attachment
24(F).
9. A Facility-specific shadow flicker analysis using WindPRO, WindFarmer, AWS Open
Wind, or similar software. Input variables and assumptions used for shadow flicker
modeling calculations for the proposed Facility will include:
i.

Latitude and longitude coordinates and base elevation of proposed wind turbine
sites.

ii.

The rotor diameter and hub height of the largest (tallest) and smallest (shortest)
turbine models under consideration. This will document the range of potential
shadow flicker effects.

iii.

Latitude and longitude coordinates for sensitive receptors (both participating
and non-participating), schools, office buildings, storefronts, public sports
fields, commercial buildings, public buildings, and public recreation areas
where users congregate (e.g., campgrounds, boat launches, picnic areas) located
within a radius of 10 x rotor diameter of all proposed turbine locations (the
shadow flicker study will be limited to the area a radius of 10 x the rotor
diameter of all proposed turbine locations).

iv.

USGS 1:24,000 topographic mapping and USGS digital elevation model
(DEM) data (10-meter resolution).

v.

Annual wind rose data collected from meteorological towers within the study
area, which are long-term correlated to Modern-Era Retrospective Analysis for
Research and Applications (MERRA) re-analysis data and local airport stations.

vi.

The average monthly percent of available sunshine will be reported for the
nearest National Oceanic and Atmospheric Administration weather stations in
Buffalo and Rochester, NY. The most conservative data will be used in the
shadow flicker analysis.

vii.

The Applicant will work with the Towns to identify, within the 10 rotor
diameter radius study area, all primary structures and any officially-announced,
planned land use developments, such as public recreation areas, residential sites
or community buildings, under review or already approved for site plan
development or building permit issuance at the time of filing the Article 10
Application. All data obtained will be used in the shadow flicker assessment. In
addition, shadow flicker contours and rasters that are generated by the shadow
flicker analysis software will be overlain on mapping of known public
recreational areas (e.g., trails, state forest land).
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The analysis will identify potential mitigation measures needed (if any) to offset
any identified impacts. The report will specify the mitigation options, and for
illustrative purposes, discuss what additional measures could feasibly be
implemented once the Facility is constructed.

The resulting report will contain summary of impacts at each sensitive receptor 1 showing
all predicted hours of shadow flicker per year and residences anticipated to receive greater
than 30 minutes of shadow flicker per day. The mapping will depict potentially affected
receptors with isolines representing cumulative shadow flicker hours per year. The
proposed threshold for shadow flicker is based on an “actual exposure” calculation that
takes into account wind rose data and historical sunshine data. However, this calculation is
expected to be conservative because it does not take into account vegetative or structural
screening and assumes that turbines are in continuous operation. The Application will also
include assessments of the maximum number of days per year with shadow flicker and the
maximum duration (in minutes) of shadow flicker modeled on any single day. Mapping at
1:24,000 scale or less will be included which depicts the full array of all turbine locations,
areas of modelled shadow flicker exposure, categories of annual hours of exposure (e.g., 0
to 10 hours; 10 to 20 hours; 20 to 30 hours; 30 to 40 hours, etc.). Detailed mapping will be
provided to show shadow flicker at all locations within the 10 x rotor diameter study area
and areas where receptors may be exposed to shadow flicker from two or more wind
turbines. Full size drawings showing flicker isolines, participant and non-participant
receptors, other sensitive receptors, property lines, public roads, and turbine locations
identified with labels will be provided. The report will also contain the full result output
from the shadow flicker modeling software, including detailed tables and calendars
showing the times of day and seasons when shadow flicker is most likely to be experienced.
Exhibit 15 will provide a literature review of international, peer-reviewed research and
government reports on shadow flicker and health effects. This information will be used to
contextualize the results of the shadow flicker analysis to be provided in Exhibit 24.
A consistent receptor labelling system will be used to identify common receptors in the
noise and shadow flicker studies in Exhibits 19 and 24. A discussion of which
nonparticipating receptors will experience noise and shadow flicker impacts above
established thresholds will be provided.
10. An assessment of various visual/flicker impact mitigation strategies including screening
(landscaping), architectural design, visual offsets, eliminating, relocating or rearranging
Facility components, automatic shutdown of turbines for flicker control, reduction of
Facility component profiles, alternative technologies, Facility color and design, lighting
options for work areas and safety requirements, and lighting options for turbines as
required by the FAA (including the potential use of RADAR-activated aviation warning
lights). Mitigation will also be assessed in relation to NYSDEC Program Policy DEP-002.
1
Sensitive receptors will be defined, for purposes of noise and shadow flicker studies, as residences, hospitals, care
centers, schools, libraries, places of worship, cemeteries, public campsites and summer camps, public parks, and New
York State lands.
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11. Identification and description of visually sensitive resources within the visual study area
and assessment of probable impacts of the Facility on these resources.
b) The Visual Impact Assessment will include:
1. Viewshed maps will be developed based upon the ten-mile radius Study Area from Facility
components to determine the extent of potential Facility visibility based on existing
topography and vegetation, and the location and height of the proposed wind turbines, and
other proposed above ground facilities. Viewshed maps will be of sufficient scale (1 inch
= 2.8 miles overview map, and 1 inch = 2,000 feet detail map) in order to identify the
individual visual resources and base map features. Each viewshed map (Blade tip
topography, FAA light topography, blade tip vegetation and FAA light vegetation) will be
presented on a topographic base map with visual resources identified by number. Inset will
be included where additional detail is needed. Topographic viewshed maps will be
prepared using 10-meter USGS DEM data (7.5-minute series), coordinates/dimensions of
all proposed turbines, an assumed viewer height of 5.1 feet (1.55 meters), and GIS
software. Maps will also be presented that depict visually sensitive sites, cultural and
historical resources, representative viewpoint locations, photograph locations, public
vantage points, and Landscape Similarity Zones. The maps will be divided into foreground
(0 to 0.5 miles), mid-ground (0.5 to 5 miles), and background (beyond 5 miles) areas based
on visibility distinction and distance zone criteria. A Preliminary List of Potential
Viewpoint Locations for photographic simulations is included as Attachment 24(B). 2
2. The VIA will include a detailed description of the methodology used to develop the
viewshed maps, including software, baseline information, and sources of data. The
viewshed analyses will be based upon the largest turbine model under consideration for the
Facility and the height and location of any proposed overhead transmission structures. The
viewshed analysis will also include permanent meteorological towers and substation
equipment. The analyses will be run at blade tip height and illustrates maximum potential
day time visibility, while the analyses run at the height of the FAA aviation warning light
defines maximum potential nighttime visibility (based on the anticipated FAA lighting
plan). The resulting topographic viewshed maps (one indicating blade tip visibility and one
indicating nighttime visibility or turbine lighting) define the maximum area from which
any turbine within the completed Facility could potentially be seen within the study area
(ignoring the screening effects of existing vegetation and structures). A vegetation
viewshed will also be prepared to illustrate the potential screening provided by forest
vegetation. The vegetation viewshed will be prepared in the same manner as the
topographic viewshed, except that a base vegetation layer will be created using the 2011
USGS National Land Cover Dataset (NLCD) to identify the mapped location of forest land
(including the Deciduous Forest, Evergreen Forest, Woody Wetland and Mixed Forest
NLCD classifications) within the visual study area. The NLCD data used in the viewshed
2

Following completion of the Phase 1B Historic Architectural Survey, Applicant will consult with parties to determine
whether the viewpoints outlined in Attachment 24(B) are sufficient to assess potential visual impacts from the project,
or whether additional viewpoints are needed based on items identified in the Phase 1B process.
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analysis will be verified for accuracy through an orthophoto comparative analysis. The
VIA will also determine the applicability of the NLCD United States Forest Service
(USFS) Tree Canopy Analytical Data (percent tree canopy cover and standard-error
analysis) versus Tree Canopy Cartographic dataset in defining Facility visibility. Based on
standard visual assessment practice, the mapped locations of the forest land will be
assigned an assumed height of 40 feet and added to the DEM.
3. Identification of visually sensitive resources, as identified in (a)(1) above, using a variety
of data sources including, but not limited to, digital geospatial data (shapefiles) national,
state, county and local agency/program websites as well as websites specific to identified
resources and resources identified by parties per the ongoing scoping and consultation
processes.
4. Representative viewpoints will be selected based upon the past and future consultation
with, and feedback provided by, municipal planning representatives, DPS, DEC,
Department of State (DOS) Coastal Areas Management Unit, and OPRHP; while also
balanced by the criteria below to ensure that a variety of views are represented. To the
extent practicable, viewpoint selection will represent each Landscape Similarity Zone; all
distance zones; and will illustrate views of different numbers of turbines and other Facility
infrastructure, from a variety of viewer distances and directions, and under different
lighting/sky conditions, to illustrate the range of visual change that could occur with the
Facility in place. Viewpoint selection is also based upon the following criteria:
i.

representative or typical views from unobstructed or direct line- of-sight views;

ii.

significance of viewpoints, designated scenic resources, areas or features, as
defined in (a)(1) above;

iii.

level of viewer exposure, i.e., frequency of viewers or relative numbers,
including residential areas, or high volume roadways;

iv.

proposed land uses;

v.

suggestions from local representatives and public information sources; and

vi.

building/structure data collected for each potentially eligible property prepared
in a format acceptable to OPRHP and DPS and submitted to OPRHP and DPS
for review prior to completing the viewpoint selection;

vii.

predicted visibility from review of preliminary viewshed mapping.

5. Representative viewpoints will be used to generate daytime photographic simulations of
completed turbines and other visible Facility infrastructure. A subset of these simulations
will be representative nighttime simulations selected from among the representative
viewpoints. A Preliminary List of Potential Viewpoint Locations to be used for the
photographic simulations is included as Attachment 24(B) to this stipulation. Prior to
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submission of the Application, Lighthouse Wind will hold a public session in the Project
Area, at which the Applicant will present interested persons with a map and photographs of
the resources and proposed Viewpoint Locations identified in Attachments 24(A) and
24(B), and will provide an opportunity for members of the public to identify other
appropriate resources or Viewpoint Locations for inclusion in the VIA. Notice of this
session will be distributed in accordance with the PIP.
6. Due to the typical height of individual turbines and the geographic extent of a given wind
power Facility, Applicant asserts that mitigation measures such as screening of individual
turbines with earthen berms, fences, or planted vegetation will generally not be effective
in reducing visibility. To the extent that site-specific mitigation measures are proposed at
pertinent project locations (i.e. project facilities such as substation(s), operation and
maintenance building, and equipment storage yards) and individual sensitive receptor
locations, photographic simulations will be prepared as appropriate to show the effect of
mitigation. Discussion of mitigation measures to address facility components other than
turbines will also be included in the Application.
7. A study of potential shadow flicker impacts on nearby receptors, including an assessment
of the predicted extent, frequency, and duration and as described in Section 24(a)(9) above.
8. A composite contrast rating for each viewpoint. All rating forms will be included in the
Application. A narrative description of the existing view and overall visual effect
representing the nature and degree of visual change resulting from construction and
operation of the Facility on scenic resources and viewers represented by each of the
selected viewpoints using comments provided by the rating panel members. The proposed
categories for contrast description and analysis are included on the rating form and
methodologies provided in Attachments 24(E) and 24(F).
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Stipulation 25-1001.25 Exhibit 25: Effect on Transportation
The Applicant agrees to provide a discussion of the nature of risks associated with
increased construction traffic, such as increased risk of collisions, and potential measures
to mitigate the risks associated with increased construction traffic. Exhibit 25 shall also
contain:
a) A conceptual site plan, drawn at an appropriate scale, depicting all Facility site
driveway and roadway intersections, showing access road locations and widths. A
Route Evaluation and Transportation Impact Study also will be prepared for the
Facility. This study will begin with a desktop evaluation of the conceptual site plan
with potential delivery routes and identification of intersections and other areas that
require more detailed investigation. The study will include a site investigation
component, where all potential routes will be reviewed by the Applicant or its
consultant. The site investigation will evaluate the anticipated delivery vehicle path(s)
from the Interstate System to the construction site(s). This will include evaluating the
condition(s) of the roadway pavements, lateral clearances, vertical clearances,
intersecting roadway control, speed limits, posted truck size and weight restrictions,
major roadway intersection configurations, primary route selection, and development
of preliminary mitigation measures.
b) A description of the pre-construction characteristics of the roadways in the vicinity of
the Facility, including:
1) A review of existing data on vehicle traffic, use levels and accidents. The most
recently available shapefiles from the NYSDOT containing information on vehicle
traffic and use levels will be used. A review of accident data contained in the
NYSDOT’s Accident Location Information System (ALIS) will be included;
2) The Route Evaluation and Transportation Impact Study will include a review of
transit facilities and routes, including areas of school bus service to be obtained
through consultation with local school districts;
3) An identification of potential approach and departure routes to and from the Facility
site for police, fire, ambulance and other emergency vehicles. This would include
an assessment of Mercy Flight routes;
4) A review of available load bearing and structural rating information for expected
Facility traffic routes; and
5) Because the Facility would not be within a congested urbanized area, the
Application will not include the results of twenty-four-hour traffic volume counts
and peak turning movement counts.
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c) An estimate of the trip generation characteristics of the Facility during both
construction and operation, including:
1) For each major phase of construction, and for the operation phase, an estimate of
the number and frequency of vehicle trips, including time of day and day of week
arrival and departure distribution, by size, weight and type of vehicle;
2) An identification of approach and departure routes to and from the Facility site out
to a 5-mile distance for vehicles carrying water, fuel oil, bulk fuels (including wood,
biomass, coal and municipal solid waste), chemicals or hazardous materials for
construction or operation of the Facility;
3) For major cut or fill activity (spoil removal or deposition at the Facility site and
affected interconnection areas), a separate estimate of the number and frequency of
vehicle trips, including time of day and day of week arrival and departure
distribution, and including a delineation of approach and departure routes, by size,
weight and type of vehicle; and
4) An identification of approach and departure routes to and from the Facility site for
construction workers and employees of the Facility.
d) Traffic and transportation impact information including:
1) A comparison of projected future traffic conditions with and without the proposed
Facility, the analysis to be conducted separately for the peak construction impacts
of the Facility and for the typical operations of the completed Facility;
2) An evaluation of the adequacy of the road system to accommodate the projected
traffic, the analysis to be conducted separately for the peak construction impacts of
the Facility and for the typical operations of the completed Facility, the analysis to
also include an identification of the extent and duration of traffic interferences
during construction of the Facility and any interconnections;
3) An assessment of over-size load deliveries and the adequacy of roadway systems
to accommodate oversize and over-weight vehicles; improvements necessary to
accommodate oversize or overweight deliveries; impacts associated with such
improvements; and mitigation measures appropriate to minimize such impacts;
4) An identification and evaluation of practicable mitigation measures regarding
traffic and transportation impacts. Potential mitigation measures, which could be
incorporated into a road use agreement or similar document, could include: time
restrictions, the use of alternative technologies, the construction of physical
roadway improvements (if necessary for accommodating loads associated with
construction or operation of the Facility), the installation of new traffic control
devices, and the repair of local roads due to damage by heavy equipment or
construction activities during construction or operation of the Facility; and
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5) A description of all road use and restoration agreements between the Applicant and
landowners, municipalities, or other entities, regarding repair of local roads
damaged by heavy equipment or construction activities during construction or
operation of the Facility, and limits on the use of roads, such as during times of
school bus runs. Included will be a description of proposed monitoring of work on
local roads and coordination with Highway Superintendents, to the extent
applicable.
e) An analysis and evaluation of the impacts of the facility on airports and airstrips,
railroads, buses and any other mass transit systems in the vicinity of the facility. The
analysis and evaluation shall include impacts on military training and frequent military
operations in the National Airspace System and Special Use Airspace designated by
the Federal Aviation Administration.
f) An analysis of the impact on crop dusting operations in the project area.
g) Because construction of the Facility will require a Notice of Proposed Construction to
be submitted to the administrator of the Federal Aviation Administration (FAA) in
accordance with 14 Code of Federal Regulations, Part 77 pursuant to 49 U.S.C. §44718:
1) The Application will include a statement that the Applicant has:
i.
ii.

Received an informal Department of Defense review of the proposed
construction or alteration in accordance with 32 C.F.R. § 211.7; or
Received a formal Department of Defense review of the proposed construction
or alteration in accordance with 32 C.F.R. § 211.6.

2) Where the facility is located:
i.

ii.

iii.

Within 12 miles of the nearest point of the nearest runway of a commercial
service, cargo service, reliever or general aviation (public use) airport or a
military airport with at least one runway more than 3,200 feet in actual length;
or
Within 6 miles of the nearest point of the nearest runway of a commercial
service, cargo service, reliever or general aviation (public use) airport or a
military airport with its longest runway no more than 3,200 feet in actual length;
or
Within 3 miles of the nearest point of the nearest point of the nearest landing
and takeoff area of a commercial service, cargo service, reliever or general
aviation (public use) heliport or military heliport:
The Application shall include a statement that the Applicant has consulted with
the operators of such airports and heliports that are non-military facilities, has
provided a detailed map and description of such construction or alteration to

80

Lighthouse Wind Project

14-F-0485

February 26, 2018

such operators, and has requested review of and comment on such construction
or alteration by such operators.
The Application shall include a statement that the Applicant has provided a
detailed map and description of such construction or alteration to the operators
(Base Commanders) of such airports and heliports that are military facilities.
3) The application shall include a detailed description of the responses received in
such reviews and consultations required in Paragraphs (1) and (2) of this
Subdivision, including specifically whether and why such operators believe such
construction or alteration should be:
i.
ii.
iii.

unrestricted;
subject to site-specific requirements; or
excluded from certain areas.

Stipulation 26-1001.26 Exhibit 26: Effect on Communications
Exhibit 26 shall contain:
a) An identification of all existing broadcast communication sources within a two-mile radius of
the Facility and the electric interconnections (unless otherwise noted), including:
1. Detailed technical data of any Federal Communications Commission (FCC) licensed AM
radio station within 30 kilometers of the Facility. This information will be obtained from
the FCC’s database of AM radio station licenses.
2. Detailed technical data of any Federal Communications Commission (FCC) licensed FM
radio station within 30 kilometers of the Facility. This information will be obtained from
the FCC’s database of FM radio station licenses.
3. An identification of any television stations in a 150 kilometer radius of the Facility and
communities served. This information will be obtained from the FCC and local cable
providers, as available.
4. An identification of wireless communication antennas and tower structures within a twomile radius of the Facility. This information will be obtained from the FCC’s Antenna
Structure Registration (ASR) database, Universal Licensing System (ULS), national and
regional tower owner databases, and the local planning and zoning boards.
5. An identification and map of non-Federal Government microwave transmission paths that
intersect the coordinate block that covers the Facility. This information will be obtained
through a third-party firm that specializes in microwave interference analysis and maintains
a database of all non-government licensed, proposed and applied paths from 0.9-23 GHz.
This analysis will not include unlicensed microwave paths or federal government paths that
are not registered with the FCC.
6. A Land Mobile and Emergency Services Report that provides detailed technical data of
public safety and first responder communication licenses, including Mercy Flight, in the
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Facility area. This information will be derived from the FCC ULS and the FCC Public
Safety & Homeland Security bureau.
7. Detailed technical data of site based and area wide municipal and school district
communication licenses within a two-mile radius of the Facility. This information will be
obtained from the FCC.
8. Detailed technical data of any public utility, industrial, or business communication sources
within a two-mile radius of the Facility. This information will be obtained from the FCC.
9. An identification of Doppler radar systems owned by television stations and commercial
interests within 150 miles of the Facility and any NEXRAD (next-generation radar)
weather radar or Department of Defense (DoD) weather service systems in the Facility
area. This information will be obtained from the National Telecommunications and
Information Administration (NTIA).
10. An identification of any potential impacts to air traffic control and Federal Aviation
Administration (FAA) long range radar. This information will be obtained from the FAA
and the NTIA.
11. Any identified armed forces communication sources, developed in consultation with the
DoD Siting Clearinghouse.
12. Potential impacts on the use of Global Positioning Systems (GPS) which is owned,
operated, and maintained by the federal government. This information will be obtained
from the DoD Siting Clearinghouse and NTIA.
13. Any LORAN stations in the area that may be affected by the Project. This information will
be obtained from the United States Coast Guard.
14. Amateur radio licenses registered to users within a two-mile radius of the Facility. This
information will be obtained from the FCC ULS.
b) An identification of all existing underground cable and fiber optic major transmission
telecommunication lines within a two-mile radius of the Facility and the electric
interconnection.
c) A description of the anticipated effects of the proposed Facility and the electric interconnection
on the communications systems identified, including:
1. Locations of potential interference with broadcast patterns by the Facility.
2. Locations where the Facility potentially blocks necessary lines-of-sight or fresnel zone of
microwave paths.
3. A statement that the Applicant will coordinate with Dig Safely New York prior to the
commencement of any construction activity to minimize or avoid physical disturbance by
construction activities. Locations of communication infrastructure will be indicated on
construction drawings and reviewed by the contractor prior to construction.
4. An evaluation of the potential for adverse impacts to co-located lines due to unintended
bonding.
5. Any other potential for interference and discussion of potential measures to avoid or
mitigate impacts to communications systems.
d) An evaluation of the design configuration of the proposed Facility and electric interconnection
for adverse effects on the communications systems to the extent practicable.
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e) A description of post-construction activities, such as Complaint Resolution Procedures, that
shall be undertaken to identify and mitigate any adverse effects on the communications systems
that occur.
f) Inclusion of the response letter from the National Telecommunications and Information
Administration (NTIA) of the U.S. Department of Commerce, which will identify any concerns
with radar interference or other federal communication systems, and discussion on how to
resolve any potential concerns identified in the response letter. The Project will be designed
and configured, to the greatest extent practicable, such that there will be no significant adverse
impacts on or interference with radar or instrument systems used for air traffic control,
guidance, weather, or military operations, including training, or local emergency
communications systems.

Stipulation 27-1001.27 Exhibit 27: Socioeconomic Effects
Exhibit 27 shall contain:
a) An estimate of the average construction work force associated with the Facility. The results
will be evaluated to provide an estimate of the average construction work force, by
discipline, for each quarter during construction, and an estimate of the peak construction
employment level.
b) An estimate of the annual construction payroll and direct non-payroll expenditures
(materials, services, rentals, and similar categories) associated with the Facility. The results
will be evaluated to provide an estimate of payroll and non-payroll expenditures, by trade,
for each year of construction.
c) An estimate of the annual secondary employment and economic activity associated with
Facility construction. This analysis shall state the basis of any economic multiplier factor
or other assumption(s) used.
d) An estimate of the number of jobs associated with Facility operation. The results will be
evaluated to estimate on-site payroll and other expenditures likely to be made, by
discipline, during a typical year of operation of the Facility.
e) An estimate of the annual secondary employment and economic activity associated with
Facility operation.
f) An estimate of incremental school district operating and infrastructure costs due to the
construction and operation of the Facility, based on consultation with the affected school
districts located in the Facility site. The Facility is proposed to be located in the
Lyndonville and Barker Central School Districts.
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g) An estimate of incremental municipal, public authority, or utility operating and
infrastructure costs that will be incurred for police, fire, emergency, water, sewer, solid
waste disposal, highway maintenance and other municipal, public authority, or utility
services during the construction and operation phases of the Facility, based on consultation
with the affected municipalities, public authorities, and utilities.
h) An identification of all jurisdictions that levy real property taxes, benefit assessments, or
user fees upon the Facility site, its improvements and appurtenances and any entity from
which payments in lieu of taxes will or may be negotiated.
i) For each jurisdiction, an estimate of the incremental amount of annual taxes, payments in
lieu of taxes, benefit charges, and/or user charges it is projected would be levied against
the post-construction Facility site, its improvements and appurtenances. This would
include details regarding any anticipated PILOT agreements associated with the Facility.
j) For each jurisdiction, a comparison of the fiscal costs to the jurisdiction that are expected
to result from the construction and operation of the Facility to the expected tax revenues,
payments in lieu of taxes, benefit charge revenues, and/or user charge revenues generated
by the Facility.
k) The Fire Protection and Response Plan and Emergency Response Plan will provide details
on emergency equipment available on-site for response to the occurrence of a fire or
medical emergency or a hazardous substance incident and capacity of existing local
emergency response organizations, based on consultation with the affected local
emergency response organizations. The Plans will also address any specific equipment or
training deficiencies.
l) A detailed statement indicating how the proposed facility and interconnections are
consistent with each of the relevant state smart growth public infrastructure criteria
specified in ECL 6-0107, or why compliance would be impracticable, to the extent
applicable.
m) As required by federal law, Lighthouse Wind will continue to consult with the U.S.
Department of Defense (DoD) and the Federal Aviation Administration (FAA) regarding
potential impacts of the Project on the Niagara Falls Air Reserve Station (NFARS), military
radar and operations, and civilian/commercial radar and airspace. The results of these
consultations will be discussed in Exhibits 25 (Effect on Transportation) and 26 (Effect on
Communications). To the extent that any potential impacts on NFARs are identified by
the DoD, a discussion of those impacts would be included in Exhibit 27, as would an
evaluation of other wind energy projects operating near military installation.
n) A review of national and international peer-reviewed research and government reports
addressing the effect of wind energy development on property values will be included.
o) The Applicant shall make available all work papers used in creating its job impact
estimates.
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Stipulation 28-1001.28 Exhibit 28: Environmental Justice
The Facility is not expected to have any impacts on Environmental Justice areas. Exhibit 28 will
contain a statement to that effect, as well as a map and description of the Environmental Justice
area in closest proximity to the Facility site: the area identified in the City of Lockport (10 miles
southwest of the Facility site).

Stipulation 29-1001.29
Decommissioning

Exhibit

29:

Site

Restoration

and

Exhibit 29 shall contain:
a) A statement of the performance criteria proposed for site restoration in the event the facility
cannot be completed and for decommissioning of the facility, including a discussion of why
the performance criteria are appropriate. The statement shall also address:
1.
2.
3.
4.
5.
6.

Safety and the removal of hazardous conditions;
Environmental impacts;
Aesthetics;
Salvage and recycling;
Potential future uses for the site; and
The useful life of the facility.

b) A complete plan for the decommissioning and restoration of the Facility site including how
such decommissioning and restoration shall be funded and a schedule for the conduct of
decommissioning and site restoration activities. The Decommissioning Plan will provide
specifics on the site restoration and decommissioning, including the removal or non-removal
of visible above-ground and underground structures and debris, the proposed depth of removal,
as well as a discussion of the non-visible improvements whose removal may be subject to
landowner consultation. The Decommissioning Plan will include:
1. A discussion on the triggering events for decommissioning of the Facility and a statement
of the performance criteria proposed for site restoration in the event the Facility cannot be
completed.
2. Provisions for the removal of above-ground structures and debris, and depth of removal for
below-ground structures (e.g. tower foundations, buildings), including the removal of all
above-ground structures and debris and all below-ground structures to at least a depth of
36-inches in non-agricultural land and at least 48-inches in active agricultural land, or per
local town code requirements, where applicable. In addition to the removal of each turbine
tower and foundation, removal of the following items shall also be accounted for in the
decommissioning estimate:
i. Each step-up transformer and pad;
ii. Access road and associated material, unless landowner has requested that access
roads and similar improvements be left in place following decommissioning of
Facility;
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iii. Collector lines and poles;
iv. Collector substation transformer and related equipment;
v. Any other related components will be estimated and called out.
3. Provisions for the restoration of the soil and vegetation.
4. A timetable for site restoration.
5. The method of estimating decommissioning costs, including restoration, certified by an
independent, Professional Engineer to be selected by the Applicant. A description of the
scrap and salvage plan, including how it will be carried out, will be provided.
6. Preliminary per-turbine decommissioning estimate will be included. If a wind turbine
model is not selected at the time of Application submission, the per-turbine estimate shall
be based on the model (from the list of potential options) with the highest decommissioning
estimate.
7. Preliminary per-foot of access road restoration estimate will be included in the Application.
8. The Applicant will provide the source of their decommissioning and restoration estimates
and will substantiate the projected cost.
9. Provisions for updating the decommissioning cost estimate.
10. Provisions that any Road Use Agreements will apply to the decommissioning of wind
power facilities to ensure roads are adequately restored to their original condition or better
following decommissioning activities.
11.
12. Identification of procedures for the towns to access financial assurances.
13. A provision that the terms of the Decommissioning Plan shall be binding upon the
Applicant or any of their successors, assigns, or heirs.
14. A Provision that the towns shall have access to the site, pursuant to reasonable notice, to
inspect the results of complete decommissioning.
15. Removal of machinery, equipment, tower, and all other materials related to the Facility is
to be completed within one year of decommissioning.
c) A description of all site restoration, decommissioning and guaranty/security agreements
between the applicant and landowner, municipality, or other entity as applicable, including
provisions for turbines, foundations, and electrical collection, transmission, and
interconnection facilities.
d) Information related to nuclear power facilities is not applicable and therefore will not be
included in the Application.

Stipulation 30-1001.30 Exhibit 30: Nuclear Facilities
The proposed Facility is not a nuclear power facility, therefore Exhibit 30 will not be included in
the Application.

Stipulation 31-1001.31 Exhibit 31: Local Laws and Ordinances
The Applicant has consulted and will continue to consult with the Towns of Somerset and Yates
to identify applicable laws and regulations of each municipality. The Applicant will also consult
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with both Towns to determine whether any potential request by the Applicant that the Siting Board
elect not to apply any such local requirement could be obviated by design changes to the proposed
Facility. For local procedural requirements supplanted by PSL 172, the Applicant need not request
that the Siting Board elect not to apply them.
Exhibit 31 shall address the requirements of 16 NYCRR § 1001.31 by containing:
a) A current list of local ordinances, laws, resolutions, regulations, standards and other procedural
requirements applicable to the construction or operation of the proposed Facility will be
provided in the Application. A preliminary list of these procedural requirements is attached as
Appendix A to this Stipulation.
b) The Applicant has not yet identified any local procedural requirements pursuant to subdivision
(a) of this section for which the Applicant requests that the Siting Board expressly authorize
the exercise of the procedural requirement by the local municipality. In the event any are
identified, the Application will list all such procedural requirements, and will include a
statement why such local exercise would be desirable or appropriate.
c) Identification of the municipal or State agency qualified to review any applicable building
plans, inspect the construction work, and certify compliance with the New York State Uniform
Fire Prevention and Building Code, the Energy Conservation Construction Code of New York
State, and the substantive provisions of any other applicable electrical, plumbing or building
codes, in the Application. The statement of identification will include a description of the
preliminary arrangement between the Applicant and the entity to perform the review, approval,
inspection, and compliance certification, including arrangements to pay for the costs thereof
including the costs for any consultant services necessary due to the complex nature of such
facilities.
d) A current list of local ordinances, laws, resolutions, regulations, standards and other
substantive requirements which may be applicable to the construction or operation of the
proposed Facility, including local wind energy laws, and other provisions applicable to any
facility or related facility components or uses, will be provided in the Application. A
preliminary list of these substantive requirements is attached as Appendix A to this Stipulation.
Copies of zoning, flood plain and similar maps, tables and/or documents related to the
substantive requirements will be included in the Application. The full text of local
requirements will be provided as an appendix to Exhibit 31.
e) A current list of local substantive requirements of local laws for which the Applicant will seek
a waiver by requesting that the Siting Board elect not to apply those local laws and find that,
as applied to the proposed Facility, such requirements are unreasonably burdensome in view
of the existing technology or the needs of or costs to ratepayers, whether located inside or
outside of such municipality. This list will be provided in the Application, and will include
citations to the full text of local requirements provided as an appendix to Exhibit 31, as well
as a statement of justification for a waiver, as required by 16 NYCRR § 1001.31(e).
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f) A current list of local ordinances, laws, resolutions, regulations, standards and other procedural
requirements applicable to the interconnection to or use of water, sewer and telecommunication
lines in public rights of way. The Application will also indicate whether Applicant is seeking
a waiver from the Siting Board of any of these local requirements, in the event that any such
interconnections are proposed.
g) A current list of local ordinances, laws, resolutions, regulations, standards and other
substantive requirements applicable to the interconnection to or use of water, sewer and
telecommunication lines in public rights of way. The Application will also indicate whether
Applicant is seeking a waiver from the Siting Board of any of these local requirements, in the
event that any such interconnections are proposed.
h) As stated in subparagraphs (f) and (g), the Application will indicate whether the Applicant is
seeking a waiver from the Siting Board of any of these local requirements, in the event that
any such interconnections are proposed. Such a waiver would be accompanied by a statement
of justification showing, with facts and analysis, the degree of burden caused by the
requirement, why the burden should not reasonably be borne by the Applicant, that the request
cannot be reasonably obviated by design changes to the proposed facility, the request is the
minimum necessary, and the adverse impacts of granting the request are mitigation to the
maximum extent practicable. The statement will also include the demonstration required by
16 NYCRR § 1001.31(h)(1)-(3).
i) A summary table of local substantive requirements of local laws required to be identified in
subsections (d) and (g) of this Exhibit, in two columns listing the provisions in the first column
and a description demonstrating compliance with the substantive provision in the second
column.
j) An identification of the zoning designation or classification of all lands constituting the Facility
site; statements of the language in the Zoning Codes or local laws of the host municipalities
indicating that the Facility is a permitted use, subject to the grant of a special exception at the
proposed site; and a statement of the criteria in the local zoning ordinances or local laws which
set forth the qualifications for making a determination regarding said special exception.
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Stipulation 32-1001.32 Exhibit 32: State Laws and Regulations
Exhibit 32 shall contain:
a) A current list of applicable State approvals, consents, permits, certificates, or other conditions for
the construction or operation of the proposed Facility which are supplanted by Article 10, unless
the Siting Board expressly authorizes the exercise of such authority by the State agency, except
for permits to be issued by New York State Department of Environmental Conservation
pursuant to delegated or approved authority. At this time, based on preliminary evaluations, it
is anticipated the following State-issued permits and authorizations may be required:
1. Section 401 of the Clean Water Act – Water Quality Certification;
2. New York State Historic Preservation Office (“NYSHPO”) review under New York Parks
Recreation and Historic Preservation Law 14.09;
3. New York State Department of Transportation (NYSDOT) Special Use Permit for
Oversize/Overweight Vehicles;
4. NYSDOT Highway Work Permit;
5. New York State Department of Environmental Conservation Article 24 Freshwater
Wetlands Permit
6. New York State Department of Environmental Conservation Article 15 Protection of
Waters Permit; and
7. New York State Department of Environmental Conservation Article 11
Endangered/Threatened Species Incidental Take Permit.
b) A current list of applicable State procedural requirements required for which the Applicant
requests that the Siting Board expressly authorize the exercise of such authority by the State
agency, including a statement why such exercise would be desirable or appropriate. At this
time, based on preliminary evaluations, it is anticipated that Lighthouse Wind will request that
the Siting Board authorize the exercise of the following State permits by the NYSDOT:
1. NYSDOT Special Use Permit for Oversize/Overweight Vehicles;
2. NYSDOT Highway Work Permit;
3. NYSDOT Use and Occupancy agreement.
c) A current list of applicable State approvals, consents, permits, certificates, or other substantive
conditions for the construction or operation of the proposed Facility including a statement that
the proposed Facility conforms to all such State substantive requirements. At this time, based
on preliminary evaluations, it is anticipated the following State substantive standard may
apply:
1. Water Quality Certification (WQC), Section 401 of the Clean Water Act (Water Quality
Certifications in Accordance with Section 401 of the Clean Water Act)
2. Consultation Pursuant to Section 14.09 of the New York State Historic Preservation Act
3. Permit for Protection of Waters, Article 15, 6 NYCRR section 608.8 (Standards)
4. Permit for Freshwater Wetlands, Article 24, 6 NYCRR section 663.5 (Standards for
Issuance of Permits and Letters of Permission)
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5. SPDES General Permit for Construction Activity, Article 3, 6 NYCRR Part 750-1.11
(Application of Standards, Limitations, and other Requirements); and
6. Endangered and Threatened Species, 6 NYCRR section 182.12 (Incidental take permit,
issuance standards and conditions).
7. Waterfront Revitalization of Coastal Areas and Inland Waterways, 19 NYCRR section
600.3(a) (Coastal Review and Local Waterfront Revitalization Plans).
8. Public Service Law §68 Certificate of Public Convenience and Necessity for construction
of electric plant, to the extent applicable.
9. In the event the Facility requires any temporary housing facilities, drinking water, or
sanitation systems, this section will include a discussion of those New York State
Department of Health regulations applicable to such features.
d) A summary table of applicable State substantive requirements organized in two columns listing
the provisions in the first column and a description demonstrating compliance with the
substantive provision in the second column. For those substantive requirements that are
deemed burdensome an explanation for the requested deviation from those provisions will be
included.
e) A list of all state approvals, consents, permits, certificates, or other conditions for the
construction or operation of any proposed offsite components, if any. Based on preliminary
evaluations, it is anticipated that the following State permits for offsite activities may be
required:
1. NYSDOT Special Use Permit for Oversize/Overweight Vehicles;
2. NYSDOT Highway Work Permit.

Stipulation 33-1001.33 Exhibit 33: Other Applications and Filings
Exhibit 33 shall contain:
a) With the exception of the Applicant’s met tower applications before the Towns, at this time
the Applicant is not aware of any other applications or filings by itself or others concerning the
subject matter of the proceeding.
b) It is anticipated that the following federal permits or authorizations may be required:
1. U.S. Army Corps of Engineers (USACOE) Clean Water Act Section 404 Permit (Wetlands
and Surface Waters);
2. U.S. Fish and Wildlife Service (USFWS) Incidental Take Permit (Section 10 of the
Endangered Species Act) or a Permit for Non-Purposeful Take of Eagles (Bald and Golden
Eagle Protection Act);
3. Federal Aviation Administration (FAA) Potential Hazard Determination;
4. U.S. Department of Defense Siting Clearinghouse Mission Compatibility Evaluation;
5. New York Department of State Coastal Management Program Consistency Review under
U.S. Coastal Zone Management Act; and
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6. New York State Historic Preservation Office (“NYSHPO”) review under Section 106 of
the National Historic Preservation Law.
c) Information regarding proposed or ongoing Project participation in renewable or clean
energy markets, or sale of energy, renewable energy credits or other attributes, including
to out-of-state purchasers at the time of Application; and identification of approvals
necessary.
d) A discussion of whether the Project is likely to require amendment or modification of

Certificates of Environmental Compatibility and Public Need for existing facilities, such as the
Somerset Generating Facility, and the NYSEG Somerset-Dysinger 345 kV transmission
facility, and, if so, what amendments or modifications would be necessary.

Stipulation 34-1001.34 Exhibit 34: Electric Interconnection
Exhibit 34 shall contain a detailed description of, including anticipated design plan and profile for
facilities and related equipment not so indicated in Design Drawings exhibit:
a) the design voltage and voltage of initial operation;
b) the type, size, number and materials of conductors;
c) the insulator design;
d) the length of the transmission line;
e) the typical dimensions and construction materials of the transmission towers;
f) the design standards for each type of tower and tower foundation;
g) Although underground construction for the electric interconnect will not be used, but will be
discussed in the alternatives analysis, lower voltage electrical collection lines between turbines
and the collector substation will be constructed underground, to the maximum extent
practicable. Therefore, Exhibit 34 shall include a description of the type of cable system to be
used and the design standards for the underground lower-voltage collection line system and
the definition of interconnect, and distinction between interconnection and collection systems;
h) for any proposed underground construction, a profile of the line with an indication of the depth
of the cable;
i) equipment to be installed in any collection or point of interconnect substation including an
explanation of the necessity for any such collection or point of interconnect substation;
j) any terminal facility, if applicable; and
k) the need for cathodic protection measures.
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l) provide a single line drawing showing all breakers, switches, transformers, motor operated
switches, etc.
m) include a map showing the location of interconnection substation, lines, and individual
collection line circuits.

Stipulation 35-1001.35 Exhibit 35: Electric and Magnetic Fields
The Application will include an electric and magnetic field (EMF) study to address the
requirements of 16 NYCRR §1001.35. This Exhibit will include assumptions used in the
calculations. Exhibit 35 shall contain:
a) An identification of every right-of-way (ROW) segment of the proposed electrical
interconnection power line having unique EMF characteristics due to structure types and
average heights, rights-of-way widths, and co-location of other transmission facilities in the
right-of-way.
b) The EMF base case and proposed cross-sections to scale for each identified ROW segment,
showing, to the extent that such information is available from third-party sources, such as
regulated utilities:
1. All overhead electric transmission, sub-transmission and distribution facilities in the ROW
for the electrical interconnection, including those associated with the proposed Facility,
showing structural details and dimensions and identifying phase spacing, phasing, and any
other characteristics affecting EMF emissions.
2. All underground electric transmission, sub-transmission and distribution facilities.
3. All underground gas transmission facilities.
4. All ROW boundaries.
5. Structural details and dimensions for all structures (dimensions, phase spacing, phasing,
and similar categories) and include a station number identifying the location.
c) A set of the aerial photos/drawings within the EMF study showing the exact location of:
1. Each identified ROW segment;
2. Each cross-section identified in (b) above; and
3. The nearest residence or occupied non-residential building in each ROW segment with a
stated measurement of the distance between the edge of ROW and the nearest edge of the
residence or building.
d) An EMF study with calculation tables and field strength graphs for each identified ROW
segment cross-section providing the following information:
1. A signature and stamp/seal by a licensed professional engineer registered and in good
standing in the State of New York.
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2. The name of the computer software program used to model the facilities and make the
calculations.
3. For the electric fields, model the circuits at 1.05 of rated voltage and provide electric field
calculation tables and field strength graphs calculated at one meter above ground level with
five-foot measurement intervals depicting the width of the entire ROW and extending 500
feet from the edge of the ROW on both sides, including digital copies of all input
assumptions and outputs for the calculations;
4. For the magnetic fields, model the circuit phase currents equal to the manufacturer’s
summer normal conductor rating, summer short term emergency (STE Sum),
manufacturer’s winter- normal conductor rating, and winter short term emergency (STE
Win) loading conditions and provide magnetic field calculation tables and field strength
graphs calculated at one meter above ground level with five-foot measurement intervals
depicting the width of the entire ROW and extending 500 feet from the edge of the ROW
on both sides, including digital copies of all input assumptions and outputs for the
calculations. For purposes of the EMF calculations, the transmission interconnect line will
be treated as part of the 345 kV transmission system.
5. For the magnetic fields, also model the circuit phase currents equal to the maximum
average annual load estimated to be occurring on the power lines within ten years after the
proposed Facility is put in operation and provide magnetic field calculation tables and field
strength graphs calculated at one meter above ground level with five-foot measurement
intervals depicting the width of the entire ROW and extending 500 feet from the edge of
the ROW on both sides, including digital copies of all input assumptions and outputs for
the calculations; and
6. For the magnetic fields, also model a base case with the circuit phase currents equal to the
maximum average annual load currently estimated to be occurring on the existing power
lines within the ROW (without construction or operation of the proposed Facility), if
applicable, and provide magnetic field calculation tables and field strength graphs
calculated at one meter above ground level with five-foot measurement intervals depicting
the width of the entire ROW and extending 500 feet from the edge of the ROW on both
sides, including digital copies of all input assumptions and outputs for the calculations.

Stipulation 36-1001.36 Exhibit 36: Gas Interconnection
A gas interconnection is not proposed for the Facility, and therefore Exhibit 36 will not be
included in the Application.

Stipulation 37-1001.37 Exhibit 37: Back-Up Fuel
A back-up fuel is not proposed for the Facility, and therefore Exhibit 37 will not be included in
the Application.

Stipulation 38-1001.38 Exhibit 38: Water Interconnection
Water Interconnection is not applicable to the Facility; however, water supply needs at the O&M
building or other Facility components will be explained in Exhibits 3, 11, 31 and 38, as needed.
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Stipulation 39-1001.39 Exhibit 39: Wastewater Interconnection
Wastewater Interconnection is not applicable to the Facility; however, wastewater treatment at the
O&M building or other Facility components will be explained in Exhibits 3, 11, 31, and 39 as
needed.

Stipulation
40-1001.40
Interconnection

Exhibit

40:

Telecommunication

Exhibit 40 shall contain:
a) A detailed description of the proposed telecommunications interconnection, including all
interconnecting facilities, line route, design details, size, functions, and operating
characteristics.
b) An analysis demonstrating that there will be sufficient capacity to support the requirements of
the Facility.
c) A description of the status of negotiations, or a copy of agreements that have been executed,
with companies or individuals for providing the communications interconnection including
any restrictions or conditions of approval placed on the Facility imposed by the provider, and
a description of how the interconnection and any necessary system upgrades will be installed,
owned, maintained and funded.
d) Lighthouse Wind will identify telecommunication equipment associated with any proposed
Supervisory Control and Data Acquisition (SCADA) system to be used for the Project, if
applicable, and will explain how that system will be used to transmit operational data to the
New York Independent Systems Operator (“NYISO”) and/or between the proposed generating
facility and the control equipment in the Operations and Maintenance (“O&M”) building. This
will include a description of any interconnected utility system owners and operators, any
regional or national control center or system monitor, and how such a system would interact
with the public, including emergency responders.

Stipulation 41-1001.41 Exhibit 41: Applications to Modify or Build
Adjacent
The Applicant is not claiming that the proposed Facility qualifies for treatment pursuant to PSL
§165(4)(b), therefore Exhibit 41 will not be included in the Application.
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IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be duly executed
and delivered:
Lighthouse Wind LLC
As to all Stipulations above agree:
By:
Name:
Dated:
New York State Department of Public Service
As to Stipulations ________agree:
By:
Name:
Dated:
New York State Department of Environmental
Conservation
As to Stipulations ________agree:
By:
Name:
Dated:
New York State Department of Agriculture and
Markets
As to Stipulations ________agree:
By:
Name:
Dated:
New York State Department of Health
As to Stipulations ________agree:
By:
Name:
Dated:
Town of Somerset
As to Stipulations ________agree:
By:
Name:
Dated:
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Town of Yates
As to Stipulations ________agree:
By:
Name:
Dated:
Save Ontario Shores, Inc.
As to Stipulations ________agree: :
By:
Name:
Dated:
Rochester Birding Association
As to Stipulations ________agree:
By:
Name:
Dated:
Genesee Valley Audubon
As to Stipulations ________agree:
By:
Name:
Dated:
James Simon
As to Stipulations ________agree:
By:
Name:
Dated:
John Syracuse
As to Stipulations ________agree:
By:
Name:
Dated:
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John Riggi
As to Stipulations ________agree:
By:
Name:
Dated:
Steven Royce
As to Stipulations ________agree:
By:
Name:
Dated:
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Stipulation 20 – 1001.20 Exhibit 20: Cultural Resources
Attachment 20(A) – National Register of Historic Places Listed and
Eligible Resources

46

Case No. 14-F-0485
Lighthouse Wind Project
New York SHPO CRIS Database Review
National Register of Historic Places
Listed and Eligible Resources within a
Five-mile Radius of the Project Location
Prepared by:
Panamerican Consultants, Inc.
2390 Clinton Street
Buffalo, New York 14227
Panamerican Consultants, Inc. has completed a review of the New York State Historic
Preservation Office (NYSHPO) Cultural Resource Information System (CRIS) Database
identifying the National Register of Historic Places (NRHP) Listed (NRL) and National Register
Eligible (NRE) Resources within a 5-mile radius of the proposed Lighthouse Wind Project
Location. The results of the search are enumerated below.
Number of NRHP Listed & Eligible Resources by Municipality
Town/County
NR Listed
NR Eligible
Hartland, Niagara County
4
0
Newfane, Niagara County
2
1
Somerset, Niagara County
1
6
Ridgeway, Orleans County
1
1
Yates, Orleans County
1
1
Lyndonville (village), Orleans
1
1
County
10
10
Total

NRHP Listed & Eligible Resources in 5-mile Buffer Apex Lighthouse Wind Project
SHPO USN

06302.000012
06302.000018
06302.000034

Name/Location

County

NRHP Status

National Register Listed Properties
CHAPMAN RESIDENCE - 8993 RIDGE RD,
HARTLAND NY
DISTRICT #10 SCHOOL HOUSE - 9713 SEAMAN RD,
HARTLAND NY

Niagara

Listed

Niagara

Listed

AMZI BRADLEY FARMSTEAD - 8915 Bradley Rd,
HARTLAND NY

Niagara

Listed

Panamerican Consultants, Inc.
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NRHP Listed & Eligible Resources in 5-mile Buffer Apex Lighthouse Wind Project
SHPO USN
06302.000035
06305.000032
06305.000033
06310.000001
07308.000001
07310.000004
07343.000008

Name/Location
CONSTANT RILEY BIXBY HOUSE- 2888 Carmen Rd,
HARTLAND NY
FIRST BAPTIST CHURCH OF NEWFANE - 6073 East
Ave, NEWFANE NY
VAN HORN MANSION - 2165 LOCKPORT-OLCOTT
RD, NEWFANE NY
THIRTY MILE POINT LIGHTHOUSE - LOWER LAKE
RD, SOMERSET NY
THE COBBLESTONE INN - 12225 RIDGE RD,
RIDGEWAY NY
HEXAGON HOUSE - 11886 EAST LAKE RD, YATES
NY
BLOOD COBBLESTONE HOUSE - 142 South Main St,
LYNDONVILLE NY

County

NRHP Status

Niagara

Listed

Niagara

Listed

Niagara

Listed

Niagara

Listed

Orleans

Listed

Orleans

Listed

Orleans

Listed

Niagara

Eligible

Niagara

Eligible

National Register Eligible Properties
06305.000062
06310.000007

MCCLEW FARM - 2402 MCCLEW RD, NEWFANE NY
14028
HORNING RESIDENCE - 7334 LAKE RD, SOMERSET
NY

06310.000013

SMITH RESIDENCE - 7397 LAKE RD, SOMERSET NY

Niagara

Eligible

06310.000014

Babcock House c.1848 - 7449 LAKE RD, SOMERSET
NY

Niagara

Eligible

06310.000029

Property at 8772 HAIGHT RD, SOMERSET NY

Niagara

Eligible

06310.000034

Property at 1091 Quaker Rd, SOMERSET NY

Niagara

Eligible

Niagara

Eligible

Niagara

Eligible

Niagara

Eligible

Orleans

Eligible

Orleans

Eligible

Orleans

Eligible

06310.000036
06344.000006
06344.000007
07308.000022
07310.000012
07343.000009

Somerset Union Museum / former Methodist church 8501 Lake Rd, SOMERSET NY
Barker Central School - 1628 Quaker Rd, BARKER SOMERSET NY
Yorker House - 1642 Quaker Rd, BARKER SOMERSET NY
Jeddo Mill - 10267 Ridge Rd, RIDGEWAY NY
Yates Baptist Church/Yates Center Cemetery - 13365
East Yates Center Rd, YATES NY
Lyndonville Elementary School - 90 Main St,
LYNDONVILLE NY

Panamerican Consultants, Inc.
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Stipulation 22 – 1001.22 Exhibit 22: Terrestrial Ecology and
Wetlands
Attachment 22(A) – Avian and Bat Study Plan

59

1002997.0001.03-B4215

Avian and Bat Study Plan for the
Proposed
Lighthouse Wind Project,
Niagara and Orleans Counties,
New York

May 3, 2016 (revision 3)
February 8, 2016 (revision 2)
May 22, 2015 (revision 1)
February 20, 2015 (original)

Prepared for:
Lighthouse Wind, LLC
Charlottesville, Virginia

Prepared by:
ECOLOGY AND ENVIRONMENT, INC.
368 Pleasant View Drive
Lancaster, New York 14086

©2016 Ecology and Environment, Inc.
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Project Background and Study
Area
1.1 Project Description
Lighthouse Wind, LLC (Lighthouse) is developing the Lighthouse Wind Project
(Project) in the towns of Somerset and Yates that would generate up to 200 megawatts (MW) of electricity. The preliminary area identified by Lighthouse is located in Niagara and Orleans counties (Figure 1-1). Other facilities that would be
necessary to develop the Project include access roads, electrical collection lines
and substation, and construction staging areas and will be included within the
proposed Project area.
At Lighthouse’s request, Ecology and Environment, Inc. (E & E) has prepared
this Avian and Bat Study Plan (Study Plan) for the Project that is consistent with
NYSDEC and USFWS expectations and guidance for projects located near the
Lake Ontario area of New York. The surveys described herein were established to
estimate the seasonal, spatial, and temporal use of the study area by birds and bats
in accordance with the NYSDEC Guidelines (August 2009), USFWS WEGs and
comments provided by NYSDEC and USFWS, and to respond to the Tier 3 Questions identified in the WEGs as follows:
1. Do field studies indicate that species of concern are present on or likely to use
the proposed site?
2. Do field studies indicate the potential for significant adverse impacts on affected population of species of habitat fragmentation concern?
3. What is the distribution, relative abundance, behavior, and site use of species
of concern identified in Tiers 1 or 2, and to what extent do these factors expose these species to risk from the proposed wind energy project?
4. What are the potential risks of adverse impacts of the proposed wind energy
project to individuals and local populations of species of concern and their
habitats? (In the case of rare or endangered species, what are the possible impacts to such species and their habitats?)
5. How can developers mitigate identified significant adverse impacts?
6. Are there studies that should be initiated at this stage that would be continued
to post-construction?
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Study Objectives
This Study Plan is designed to determine the extent and nature of bird and bat use
of the Project area throughout the year so that information can be used in Project
planning and permitting. The planned pre-construction bird and bat surveys are
based on the New York State Department of Environmental Conservation
(NYSDEC) Guidelines for Conducting Bird and Bat Studies at Commercial Wind
Energy Projects (NYSDEC Guidelines; NYSDEC August 2009; the USFWS
Land-Based Wind Energy Guidelines (WEG; USFWS 2012); the USFWS Eagle
Conservation Plan Guidance, Module 1 – Land Based Wind Energy, version 2
(ECPG; USFWS 2013); comments provided by NYSDEC and USFWS on the
February 20, 2015, version of this Study Plan; and comments provided by
NYSDEC and USFWS in a 29 March 2016 letter (NYSDEC only) and 30 March
2016 meeting on preliminary memoranda and reports with 2015 survey results.
The objectives of the Study Plan are to:
1. Collect information on the occurrence and distribution of birds in the Project
area throughout the year (Tasks 1, 2, 6, 7, and 8);
2. Collect information on use of the Project area by bats during summer and migration periods (Tasks 3 and 4);
3. Determine whether suitable or occupied habitat for bird and bat species listed
as threatened or endangered by New York State or the USFWS is found within the Project area (Task 5); and
4. Report the baseline data resulting from surveys.
The following studies are proposed and being implemented and/or have been
completed for the Project:
Ŷ 2015/2016 Eagle/Migratory Raptor Surveys (2015/2016);
Ŷ 2015/2016 Breeding Bird Surveys (2015/2016);
Ŷ 2015/2016 Bat Acoustic Monitoring (2015/2016);
Ŷ 2016 Threatened and Endangered Species Habitat Surveys (2016);
Ŷ 2015/2016 Wintering Grassland Raptor Surveys (2015/2016);
Ŷ Aerial Eagle Nest Searches (2016); and
Ŷ Avian Radar Surveys (2015/2016).
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3.1 Task 1: Migratory Raptor Surveys
A survey plan to evaluate year round use of the Project by small birds, large birds,
and eagles was developed by Lighthouse in December 2014 with NYSDEC and
USFWS input and is included in Appendix A. Per NYSDEC input, raptor migration requires additional effort; therefore the approach presented herein will meet
the weekly spring and fall raptor migration survey recommendations in the
NYSDEC Guidelines (August 2009) and adhere to recommendations of the
ECPG/WEG, allowing data to be collected concurrently for both NYSDEC and
USFWS survey expectations.
During year 1, migratory raptor surveys will be conducted by a qualified E & E
avian biologist to document the movement of migrant raptors throughout the Project area and the occurrence of non-raptor species (e.g., waterfowl) migrating
through the Project area. Spring and fall raptor migration surveys will be conducted in the Project area twice a week for 13 weeks from March through May
2015 and once a week for 17 weeks from late August to early December 2015.
As areas along the southern shorelines of the Great Lakes experience increased
raptor migration in the spring season, Lighthouse has doubled the weekly effort
during this period. Rather than conduct surveys from one representative sampling
location as requested in the NYSDEC Guidelines, 1-hour point count surveys will
be conducted concurrently with small bird, large bird, and eagle use surveys at 12
locations in accordance with ECPG guidelines. Thus, a total of 12 survey hours
will be completed per survey (two days of six point counts) for the spring
NYSDEC raptor migration surveys while also addressing necessary protocol of
the ECPG. Because the areas along the southern shorelines of the Great Lakes
experience very little raptor migration in fall, only one survey (six 1-hour point
counts) will be conducted per week to characterize the species migrating through
the area, consistent with weekly surveys proposed in the NYSDEC Guidelines.
The 12 existing ECPG survey locations will be used (see Figure 3-1).
Surveys will be conducted between 8 a.m. and 5 p.m. during all weather conditions, with the exception of those that limit visibility to below 200 meters vertically and/or 800 meters horizontally. For each raptor observed, the surveyor will
record the time of sighting, species, number of individuals, flight direction, flight
behavior, approximate flight height (below 50 meters above ground level [agl], 50
to 200 meters agl, and above 200 meters agl), and any additional notes regarding
the sighting, as outlined in the NYSDEC Guidelines. All migrant raptor sightings
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will be recorded, regardless of distance from the observer (i.e., this includes raptors observed beyond the 800-meter ECPG plot).
This combined survey effort will provide assessment of the Project two times per
week for 13 weeks in spring 2015, once per week for 17 weeks in fall 2015 (as
specified in the NYSDEC Guidelines), while also providing approximately 24 or
more hours of eagle surveys per month.
A second year of avian surveys is being completed during year 2 from January
through December 2016. These surveys will consist of one round of surveys
completed at each of the 12 avian survey points each month, which amounts to
two field days per month. However, per recommendations of NYSDEC in an
email dated April 8, 2016, survey efforts will be increased substantially during the
spring raptor migration period from the week of April 11, 2016, through May
2016. This increased effort includes a total of five survey days per week, where
12 survey locations will be surveyed every week, following the same methodology as described above. The additional three surveys will encompass a total of
three of the 12 survey locations, representing varying distances from the lake (one
from “near,” one from “mid,” and one from “far”) and will be surveyed for three
hours each for a total of 9 survey hours over the day. Survey methodology will
follow the same protocols as described above, except spread over a 3-hour period
instead of one hour.
During the fall raptor migration period, which begins August 15 through December 31, NYSDEC has recommended that surveys take place on every favorable
weather day within this time period. Lighthouse agrees to discuss this methodology with NYSDEC prior to initiation of surveys, as such a substantial effort does
not seem to be appropriate for the fall season raptor migration at a site along the
southern shoreline of the Great Lakes and data collected for this site suggests that
this area is not a known pathway for raptor migration during the fall period.

3.2 Task 2: Breeding Bird Surveys
Small bird surveys being are being conducted year round per the avian use protocol presented in Appendix A; however, additional breeding bird surveys will be
completed in accordance with NYSDEC Guidelines (August 2009). Three sets of
breeding bird surveys will be completed: one set in the latter half of May 2015
and another two sets in June 2015 in habitats that are generally representative of
the area (agriculture, hayfields, forest, and scrub-shrub). The survey sets will be
conducted at least one week apart, weather permitting. Because the Project area
comprises primarily agriculture/hayfields, and because the turbines will be sited
in these areas, the majority of breeding bird survey transects will be established in
these habitats. Thus, habitats that are less representative of the Project area as a
whole will receive fewer study transects.
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Breeding bird surveys will be conducted using 300-meter transects established at
potential turbine locations throughout the Project area where Lighthouse has land
access. Approximately 25% of the established transects will be considered “control” transects and will not be associated with a preliminary turbine location.
Each transect will be 300 meters long and include six 50-meter survey blocks.
All birds seen or heard within 50 meters on either side of the transect will be recorded, creating a 300- by 100-meter rectangular survey plot encompassing 30,000
square meters bisected by the transect line. Every 50 meters (beginning and end
of each block), the surveyor will stop for a period of 1 to 3 minutes, based on the
surveyor’s discretion, to allow birds to acclimate to the presence of the surveyor,
for a total of seven stops per transect. During each stop, the surveyor will record
species heard or seen over 5 minutes, and then continue to slowly walk along the
transect. The observer will record species, number of birds per sighting, approximate distance from the observer, how the bird was detected (visual or auditory),
whether the bird was within or outside 50 meters from the observer, and any additional notes. Any birds identified outside of the 50 meters will be recorded separately. The habitat will be characterized (agricultural/crop, hayfield, forested,
scrub-shrub) for each transect. For habitat characterization of each transect, aerial
imagery will be used initially, followed by a field visit to verify habitats and adjust transects, if necessary. The observer will slowly walk along each transect so
that each transect survey will take approximately 45 to 60 minutes.
It is anticipated that approximately four transects will be conducted per morning
and that each round of surveys will take four days.
Surveys will be conducted between a half-hour prior to sunrise and approximately
10:30 a.m. during weather conditions that are conducive to surveying.
Per NYSDEC’s recommendations at the March 30, 2016, meeting, a second year
of breeding bird surveys will be conducted on “buildable area” lands within the
Project area in 2016. It is anticipated that many of the transect locations will
change, as development of this Project has eliminated specific areas for potential
construction; however, control transects will remain in the same locations for
comparison across years. Proposed transect locations to be evaluated in 2016 are
shown in Figure 3-2 which emphasize the buildable area where access is available. Ten new transect locations have been added to better characterize the breeding bird populations within the “buildable area” of the Project, while another eight
transects (including four control transects) will remain the same from the 2015
effort. The second year of breeding bird surveys will allow comparisons to year 1
data and provide baseline information to compare effects of turbine installation
and operations.

3.3 Task 3: Passive Bat Acoustic Monitoring
One year of bat acoustic monitoring will be conducted at one meteorological
(met) tower planned for installation in the Project area during spring 2015 (Figure
3-3). The monitoring will be used to broadly characterize species groups present
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and general bat activity in the detectable range of the acoustic devices during the
bat activity period (from April 17 to approximately October 15).
Bat acoustic monitoring will be initiated in mid-April and continue to at least October 15 (approximately 27 weeks) using two AnaBat detectors programmed to
record from one-half hour before sunset to one-half hour after sunrise the following morning. Prior to installation, all units will be calibrated to detect a standardized calibration tone at 20 meters, using a bat-chirp board (Tony Messina, Nevada
Bat Technology, Las Vegas, Nevada, or equivalent).
Detectors will be housed in a weatherproof housing mounted near the base of the
met tower. The microphones will be housed in a Bat-Hat (EME Systems, Berkley, California), a weatherproof enclosure, and connected to the detectors via a
cable. As the met tower is not affixed with brackets to mount the AnaBat detectors, E & E will need to use a pulley system to raise the upper level detector. The
other detector will be placed near ground level at the met tower and will not require a pulley system. One microphone will be placed approximately 3 meters
above ground level at the met tower (low detector) and the second detector will be
approximately 45 meters above ground level (high detector). The high detector
cannot exceed this height due to the presence of aviation marking balls that are
affixed to the guyed wires of the met tower. Exchange of detector data cards will
occur at least every two weeks.
Call echolocation data recorded on the data cards will be analyzed for total bat
activity and identified to species groups using a combination of AnaLook DOS
and AnaLook Windows software. Total bat activity will be quantified for both
detectors for each successful detector night, and will be reported as the number of
bat passes per detector per night. A bat pass is defined as any file that contains
two or more distinct bat echolocation pulses. In addition, hourly, nightly, monthly, and seasonal averages will be calculated for each detector to identify peaks in
bat activity. These analyses will be used to deduce potential trends in the level
and timing of bat activity.
Call files with at least five echolocation pulses will be identified to one of three
species groups (low frequency, mid frequency, or Myotis spp.) using a combination of call characteristics (minimum frequency and slope) calculated in AnaLook. The low frequency group includes bat passes with minimum frequencies,
typically below 30 kHz and could include hoary bats, big brown bats, and silverhaired bats. The mid-frequency group includes calls with minimum frequencies
typically between 30 and 45 kHz and minimum slop values < 40 octaves per second. The mid-frequency group could possibly include eastern red bats and tricolored bats. Bats in the Myotis genus typically produce echolocation calls with
minimum frequencies of 38 to 50 kHz and have minimum slope values of > 40
octaves per second. Bat passes identified to the Myotis spp. group could possibly
include the eastern small-footed bat, the little brown bat, and the federally listed
(threatened) northern long-eared bat; however, this study is designed to assess
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overall bat activity and seasonal variation. Species specific surveys may be warranted to assess presence/probable absence during summer of federally listed species. Lighthouse is in discussion with USFWS on the most appropriate approach
to addressing listed species risk.
A second year of bat survey was not requested by NYSDEC and will, therefore,
not be completed.

3.4 Task 4: Active Bat Acoustic Monitoring
A bat acoustic survey plan was developed, submitted, and approved by the
USFWS (Robyn Niver, USFWS, email received July 22, 2015). Based on the geographic information system desktop habitat assessment and available potential
forest habitat (4,000 acres; Homer et al. 2015), WEST selected 64 detector sites
(128 detector-nights) within the proposed Project area on leased lands based on a
desktop review of potential habitat (Figure 3-3). Final survey sites were selected
with habitat features preferred by northern long-eared bat (NLEB) and Indiana bat
(INBA), including riparian zones, areas near forested ponds, forest edges, and
forested corridors. All acoustic surveys followed the USFWS-approved bat study
plan for the Project and were positioned following current USFWS bat survey
protocols (USFWS 2014a and 2015).
Active acoustic surveys were conducted by WEST from July 28 through August
12, 2015, at 64 locations and followed the USFWS-approved bat acoustic study
plan. This survey plan was approved by the USFWS on July 22, 2015. Bats were
surveyed using Song Meter 3 full-spectrum bat acoustic detectors (Wildlife
Acoustics©). Acoustic monitoring began 30 minutes before sunset and continued
until 30 minutes after sunrise each survey night. To maximize the quality of recorded echolocation calls, microphones were outfitted with directional horns and
were positioned approximately 1.5 to 2 meters (m; 4.9 to 6.6 feet) off the ground
at approximately a 45-degree angle. Photos of each site, horn direction, and cone
of detection are presented in Appendix B. Song Meter 3 unit settings are presented in Appendix C. Survey duration at each detector site was two total nights with
weather that met the minimum guideline survey standards (USFWS 2015). To
assess study conditions for compliance with USFWS guidance, weather was monitored using the Olcott, New York, weather station on Weather Underground’s
Wundermap (http://www.wunderground.com/wundermap/). Calls recorded on
valid survey nights, as well as calls recorded on nights that did not meet minimum
weather standards, were analyzed and reported.
Bat calls were analyzed using the automated acoustic bat identification software
program, Bat Call Identification (Allen 2012). All calls were then qualitatively
reviewed to determine if any were made by NLEB or INBA. Qualitative call
analysis was completed by two bat biologists experienced with acoustic identification and met required USFWS qualifications (USFWS 2014b and 2015). Jeffrey Gruver (WEST) completed the qualitative analysis for NLEB and Dr. Kevin
Murray (WEST) completed the qualitative analysis for INBA.
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3.5 Task 5: Threatened and Endangered Species Habitat
Surveys
To satisfy the recommendations of the NYSDEC Guidelines (August 2009),
E & E will map and describe habitats within the Project area to develop a better
understanding of the potential for species listed as threatened or endangered at the
state or federal level, and/or habitats of significant ecological value, to occur.
This effort will include use of desktop analyses and remote sensing, followed by
verification. Desktop analyses will employ the use of several data layers to identify areas of likely ecological significance, as well as potential habitat for threatened and/or endangered species likely to occur in the vicinity of the Project area.

3.6 Task 6: Wintering Grassland Raptor Surveys
The protocol for wintering grassland raptor surveys is described in detail in a letter sent to Brianna Gary of NYSDEC from Lighthouse on February 13, 2015, and
is presented in Appendix B. Per NYSDEC recommendations, surveys were initiated in January 2015 and continued through April 2015 based on the March results.
Lighthouse conducted surveys for a second winter season following NYSDEC
recommendations after their review of the January through April 2015 results.
Surveys were conducted following the same protocol as the January through April
2015 surveys. Surveys were conducted from mid-November 2015 through April
2016. Surveys continued on the Yates portion of the Project area in April 2016
(based on results of the March 2016 surveys).

3.7 Task 7: Aerial Eagle Nest Searches
An aerial eagle nest survey was conducted during April 2016, prior to leaf-out
conditions, to satisfy recommendations of NYSDEC to locate any currently unknown nests in the vicinity of the Project area. This survey method was developed in coordination with NYSDEC and USFWS and met the guidelines set forth
in the USFWS “Eagle Conservation Plan Guidance Module 1 – Land-based Wind
Energy Version 2” (2013).
E & E conducted an aerial survey in the Project area and a 10-mile buffer to locate eagle nests and evaluate the status and location of a known nest near the Project area. Raptor nests of all species (including bald eagle) within the Project area
were documented. Outside of the Project area, only nests of bald eagles were recorded. The aerial survey was conducted from a fixed-wing aircraft with two biologists and a pilot experienced in this type of wildlife survey.
The survey was conducted under favorable weather conditions, flying 0.5-mile
transects in either an east-west pattern, due to wind and lighting conditions. All
raptor nests were approached cautiously by the aircraft to avoid disturbing the
birds, and their status was determined from a distance of approximately 1,000
feet, if possible.
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Methodology

Eagle nest locations are considered confidential; therefore, any identified nest locations will not be made public and nest location coordinates and information will
be provided to NYSDEC and USFWS via confidential email. A report will be
prepared that will identify nest information; however, no specific nest location
information will be provided.

3.8 Task 8: Avian Radar Surveys
A MERLIN avian radar system was established by DeTect, Inc., and collected
data at the Project area during fall 2015 (September 1 through November 10,
2015) and for spring 2016 (March 1 through May 31, 2016). The objective of this
radar survey is to collect near-continuous radar data on bird activity and movements at the Project area, to evaluate seasonal, temporal, and spatial characteristics of fall and spring migration (e.g., target passage rate, flight altitude, and direction details), evaluate risk, and inform management decisions.
The MERLIN avian radar system is an advanced, automated radar system used
for remote detection and tracking of bird and bat activity. A remote data uplink
allowed remote system monitoring, access to recorded data, and system administration. The MERLIN system collected radar data continuously (24 hours a day,
7 days a week), with the exception of limited periods of system maintenance or
downtime.
A model XS25200e MERLIN avian radar system is being used to survey the proposed Lighthouse Wind Project site. This model has dual marine radar sensors: a
25-kilowatt power, magnetron, X-band frequency (3-centimeter wavelength), vertical scanning radar (VSR) sensor, and a 200-Watt power, solid state, S-band (10centimeter wavelength), horizontal scanning radar (HSR) sensor. The HSR used
for this Project was a solid-state radar, meaning it used a solid-state transmitter
instead of a magnetron, which allows a more focused transmission requiring less
voltage. This HSR also used high-pulse compression of short- and mediumpulsed radar energy.
The VSR operates in a vertical plane and transmits a 20-degree, wedge-shaped
beam from horizon to horizon using a vertical scanning technique at a scan rate of
24 rotations per minute, or one scan every 2.5 seconds, and a range setting of 0.75
nautical miles to either side and above the radar (Harmata et al. 1999). The Xband used for this VSR is a short-wavelength radar (3 centimeters) and is susceptible to interference from very small targets, such as precipitation. The VSR data
is used to determine target altitudes, as well as target counts and passage rates.
The HSR radar scans 360 degrees in the horizontal plane transmitting a 25degree, wedge-shaped beam relatively perpendicular to the VSR at a scan rate of
24 rotations per minute, or one scan every 2.5 seconds, and a range setting of 2.0nautical-mile radius. The S-band used for the HSR has the advantage of greater
detection range and less interference from ground clutter and precipitation. It is
also less sensitive to insect contamination. The HSR data is used to determine
directional movement of targets over and through the Project area.
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The VSR data collected will be used to develop information on target passage
rates and heights within the Project area. As targets passed along or through the
VSR beam, the position and altitude agl of the target will be recorded with each
scan of the radar. The position and altitude reported for a target is taken from the
scan producing the greatest target area as that is the scan most likely having the
best “look” at the target. Theoretically, that is also the scan closest to the center
of the beam and, therefore, would have the least slant range error in the altitude
measurement. Each target’s altitudes will then be used to derive mean and median target heights, as well as to group targets into one of three categories: below
rotor swept zone, within rotor swept zone, or above rotor swept zone. The turbine
dimensions used for the altitude analyses included a rotor-swept zone ranging
from 54 to 180 meters agl and represented a 126-meter rotor on a 117-meter high
hub.
The HSR data collected will be used to develop information on the movement of
targets within the Project area. As targets are detected by the HSR, their bearings
will be recorded on each scan of the radar. The average bearing of each target
will then generated from all the scans as the target passed through the HSR beam.
Date-time information will be derived using the last plot of the track.
The HSR data will be queried and an average target direction generated for each
biological period and hour; target (angular) concentrations will also be calculated
for each biological period. The comprehensive directional distribution of all targets will be illustrated by biological period and hour in Microsoft Office Excel by
developing frequency tables of target numbers occurring in 45-degree increments:
eight groups centered on north, northeast, east, southeast, south, southwest, west,
and northwest. In order to look for trends between mean target directions, target
passage rates and target heights, biological periods will be grouped by their mean
target direction into the same eight directional categories. Both target passage
rates and mean target heights will be averaged within each directional category,
for each biological period.

3.9 Reporting
A report or technical memorandum covering methods and results will be prepared
for each survey.
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Schedule
Task

Avian/Eagle Use Surveys
Aerial Raptor Nest Survey
(eagle nests within 10
miles)
Migratory Raptor Surveys

Breeding Bird Surveys
Avian Radar Surveys
Bat Acoustic Monitoring
Threatened/Endangered Species Habitat Survey
Wintering Grassland Raptor
Surveys
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Date

2 years: December 2014 through December 2016
1 year: April 2016

2 years: Spring (March 1 through May 31, 2015
and 2016)
2 years; Fall (August 15 through December 15,
2015 and 2016)
2 years: June 2015 and June 2016
Fall 2015 and Spring 2016
Passive: 1 years: April 1 through October 31, 2015
Active: July 28 – August 12, 2015
Summer 2016
2 years: January through April and November
through December 2015; January through April
2016
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Apex – Lighthouse Wind Project
General Avian and Eagle Use Surveys
(Updated 12/24/2014 per NYDEC Review and Input)
Introduction
Avian/eagle point count surveys will be completed at 12 point locations twice per month, for one
year to document the avian community onsite and evaluate potential risk posed by an operating
wind project if located at the project site. Because at this stage the project size and layout is not
well defined, the project area will be assessed for avian use to evaluate the avian community,
assess risk to all species and inform sighting of project features. Additionally, data will be
collected for eagles that will be used to estimate potential take using the US. Fish and Wildlife
Service (USFWS) Bayesian model if appropriate.
Objectives
The objectives of the avian surveys are to estimate the seasonal, spatial, and temporal use of
the study area by all birds and to provide information to assess risk of eagle take. Two survey
types will be used due to the different visual scanning techniques required to detect birds with
smaller ranges and those that are difficult to detect and identify at longer distances (called
“small birds” for the purposes of this study: passerines, cuckoos, woodpeckers, small corvids)
compared to those used to detect raptors and other larger birds that are highly visible and
easier to identify at longer distance (i.e. vultures, hawks, falcons, eagles, accipiters, kites,
northern harrier, osprey, owls, waterfowl (ducks and geese), shorebirds (sandpiper, plovers,
etc.), waterbirds (cranes, herons, egrets, etc.), upland game birds, doves and pigeons, large
corvids, and goatsuckers).
Methodology
Small bird surveys will evaluate a 100-m radius plots to assess small bird use and large bird
surveys will evaluate 800-m radius plots to assess the raptor and large bird community. Point
count locations will be located to optimize spatial coverage of the project and to sample habitats
that are representative of areas proposed for turbine installation. Four of the 12 points will be
placed fairly close to the Lake Ontario shoreline, 4 points will be placed in a more centrally
located area of the project, and 4 points will be placed towards the south edge of the project
area. This point count layout across the project will allow evaluation of the avian community
using the project and assessment of avian use differences associated with distance from the
shoreline, if present. Timing for completing these surveys will be distributed across the daylight
period to allow assessment of birds with different detectability at different times of day. To
address this issue as best as possible at the point-count level, the starting and ending points will
be rotated for each survey to allow even sampling of each point throughout the daylight period
within each season.
A conceptual layout of the point locations is presented in Figure 3-1 of the Avian and Bat Study
Plan for the Proposed Lighthouse Wind Project; however, survey locations will be microsited in
the field based on biologist’s ability to optimize viewshed of habitats representative of turbine
locations and to efficiently access survey locations. Many survey plots may need to be
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completed from public roads to accommodate for limited access to private lands at this stage of
project development.
Small Bird Point Counts: Small bird point counts will be completed at the 12 survey points, twice
per month for 5 minutes per point. Upon arrival at each survey point, a 100-meter radius plots
will be sampled for 5 minutes and all small birds seen or heard will be recorded. Species,
location (distance and direction from observer), number of individuals if observed in groups,
flight heights and habitat will be recorded. Unique sightings beyond 100 m, such as rare or
listed species will be recorded, although not used in sampling-based statistical summaries and
analyses of data (e.g., comparisons of mean use).
Raptor/Large Bird Point Counts: Following small bird point counts, 800-m radius plots will be
sampled for 60 minutes using visual scanning techniques to assess use by large birds. All birds
(including eagles) will be counted in the first 20 minutes. Only eagles will be counted in the
remaining 40 minutes; however, unique sightings (such as rare or state/federal listed species),
as well as large flocks of birds (kettles of raptors with more than 3 birds, waterfowl flocks with
more than 10 birds), will be recorded regardless of time and distance from observer; however,
those recorded outside the 20 minute period and 800-m radius area will be excluded from
sampling-based statistical summaries and analyses of data.
During the first 20 minutes, data will be collected consistent with avian survey data for other
wind energy projects: the date, start, and end time of observation period, plot number, species
or best possible identification, number of individuals, sex and age class (if possible), distance
from plot center when first observed, closest distance, height above ground level (agl) in three
categories (<50 m agl, 50-200m agl, > 200m agl), activity, and habitat.
For bald eagle or golden eagle observations, additional behavior and habitat data will be
recorded during each one-minute interval the bird is within view, per the 2013 USFWS Eagle
Conservation Plan Guidance. Behavior categories will include soaring flight, flapping-gliding,
hunting, kiting-hovering, stooping/diving at prey, stooping or diving in an antagonistic context
with other bird species, perched, being mobbed, undulating/territorial flight, auditory, and other.
The initial flight patterns and habitat types will be uniquely identified on the data sheet. The flight
direction of observed eagles will also be recorded on the data sheet map. Approximate flight
height at first observation will be recorded to the nearest height categories described above; the
approximate lowest and highest flight heights observed will also be recorded.
Flight or movement paths for large birds and observed federal or state listed species will be
mapped and given corresponding unique observation numbers. Landmarks and recent aerial
photographs will be used to aid in recording flightpaths and locations of observations as
accurately as possible.
Weather information will be recorded for each survey point consisting of temperature, wind
speed, wind direction, precipitation, and cloud cover.
Sample Frequency and Schedule: Both small and large bird surveys will be completed
approximately every other week (twice per month), during daylight hours, for one year. During a
set of surveys, each plot will be visited once. A pre-established schedule will be developed prior
to the field surveys to ensure that each station is surveyed approximately the same number of
times, with survey times spread throughout the day within each season. The survey schedule
will also be designed to minimize travel time between observations.
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Migration: Apex proposes to increase sample frequency to every week during spring (Mar 1-Jun
1 and) and fall (Aug 15-Dec 1) to evaluate species composition and changes in levels of bird
use during migration; however, per the December 15, 2014 meeting, additional discussion with
New York Department of Environmental Conservation (NYDEC) and USFWS is warranted
before a migration protocol will be approved and implemented.
Data Analysis
Mean Use: Small birds recorded within 100-m radius plots and large birds detected within the
800-m radius plots will be used to calculate mean use and frequency of occurrence. For noneagle birds, mean use will be measured as the number of birds per plot per 5 or 20-minute
survey. Seasonal mean use will be calculated by species, averaging the total number of
individuals seen within each plot during a visit, then averaging across plots within each visit,
followed by averaging across visits within the season. Overall mean use will be calculated as a
weighted average of seasonal values by the number of days in each season. Frequency of
occurrence will be calculated as the percent of surveys in which a particular bird type or species
was observed.
Although not perfect, these measures provide relative indices of abundance and/or measures of
species exposure to the proposed facility and may be useful for assessing timing/seasonality of
diurnal use and for making comparisons of risk between species, seasons, and project site in
similar habitats and geographic areas. High mean use with low frequency of occurrence (e.g.,
large flocks observed on rare occasions) may indicate that a species has higher exposure
relative to other species, but in reality is unlikely to be adversely affected. Conversely, a species
that has low mean use and a high frequency of occurrence would have consistent exposure to
the facility, potentially increasing the likelihood that this species may be negatively affected.
Therefore, exposure to facility infrastructure is more accurately assessed by evaluating both
mean use and frequency of occurrence and careful interpretation of these data will be provided
in the final report for the project.
Flight Height and Behavior: Bird flight heights are important metrics to assess potential
exposure. Flight height information will be used to calculate the percentage of birds observed
flying approximately within the rotor-swept heights (RSH; approximated as between 50 and 150
m agl). The flight height recorded during the initial observation will be used to calculate mean
flight height by species and used to assess the percentage of birds flying within the potential
RSH. The percentage of birds flying within the RSH at any time will also be calculated using the
lowest and highest flight heights recorded. Auditory only observations will be excluded from
flight height calculations.
Spatial Use: Flightpaths of all raptors and rare or special status large birds will be presented in
figures by season and pooled across the entire year as a qualitative means of assessing use
patterns by species Additionally, spatial use of the project will be evaluated comparing mean
use by point within each season, and evaluating potential differences in species use and mean
use between near, mid and far points as grouped in proximity from the Lake Ontario shoreline.
Comparisons will be made primarily in a qualitative manner as sample size is unlikely to be
sufficient for strong statistical comparisons, particularly for rare or special status species that are
observed infrequently; however, statistical comparisons will be completed if appropriate to test
for differences.
Opportunistic Sightings: Rare or special status (federal and state threatened or endangered)
species observed within or near the project boundaries outside of scheduled surveys, or outside
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described survey areas, will be recorded as incidental wildlife observations. The data recorded
for these opportunistic sightings will be similar to that recorded during bird use surveys, and
include species, location, date, time, number of individuals, sex/age class, and habitat.
Opportunistic sighting data will provide additional information on frequency and distribution of
these special status species if they are using the project area.
Reporting
A year-end report will be provided that summarizes the methods, results and analysis based on
the study plan discussed above. The implications of the findings as it relates to risk to avian
species will be discussed. A draft report will be provided to NYDEC and USFWS within 60 days
of completion of field data collection for review, input and discussion.
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Wintering Grassland Raptor
Survey Protocol
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February 13, 2015

Ms. Brianna Gary
Submitted electronically to: Brianna.Gary@dec.ny.gov
Avian Ecologist
Division of Fish, Wildlife and Marine Resources
Bureau of Habitat
625 Broadway, 5th Floor
Albany, NY 12233-4756
Re:

Revised Study Plan for Wintering Grassland Raptor Surveys
Proposed Lighthouse Wind Project
Niagara and Orleans Counties, New York

Dear Ms. Gary:
Ecology and Environment, Inc., (E & E) has prepared this revised study plan for Apex
Clean Energy, Inc. (Apex) based on our recent discussions with you and comments
received on February 6, 2015, from regional New York State Department of Environmental
Conservation (NYSDEC) staff regarding wintering grassland raptor surveys at the proposed
Lighthouse Wind Project. This study plan has been revised based on NYSDEC review
comments on our January 9, 2015 study plan. Surveys were initiated in January to
document the presence and site use of wintering grassland raptor species while NYSDEC
reviewed and provided multiple rounds of recommended revisions to the study plan. E & E
and Apex believe that this plan incorporates NYSDEC comments in their entirety and
should be approved as final. The ongoing winter grassland bird studies have been modified
as of the date of this letter to incorporate these changes.

INTRODUCTION
Apex is developing the approximately 200-megawatt Lighthouse Wind Project (Project) in
the towns of Somerset (Niagara County) and Yates (Orleans County), New York. The
number, type, and location of turbines have not been determined at this time. Wintering
grassland raptor surveys will be conducted as part of a larger effort to determine bird use in
the Project area. The primary focus of these surveys is to collect information on the
occurrence and distribution of wintering raptor species, including New York State-listed
raptor species, such as the Short-eared Owl (endangered) and the Northern Harrier
(threatened) in the Project area. This study plan was prepared based on the NYSDEC Draft
Project Applicant Survey Protocol for State-listed Wintering Grassland Raptor Species
(12/22/2014 working draft edition) and recommended revisions per NYSDEC input. The
results of these surveys will be used to assess Project risk to wintering raptor species and
inform the siting of Project features.
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OBJECTIVE
The objective of the wintering grassland raptor surveys is to collect information on the
presence and site use of winter raptor species in the Project area, including state-listed
species such as the Short-eared Owl and the Northern Harrier. Surveys will allow a
determination of the presence or apparent absence of wintering raptors and the
identification of particular “concentration” areas, such as roosting or primary foraging
locations.

METHODOLOGY
As per NYSDEC guidance, two survey methods will be employed to assess winter raptor
use and distribution: stationary surveys and driving routes. Surveys will be conducted
during appropriate weather conditions and will not be conducted or continued during
periods of inclement weather, such as heavy precipitation, fog limiting visibility to less than
one-quarter mile, or strong winds exceeding 20 mph.
Stationary Surveys
E & E previously identified four stations for stationary surveys based on suitable habitat for the

Short-eared Owl and Northern Harrier and on personal/historical sightings of these species
in the area. An additional five stations for stationary surveys have been included as per
recent NYSDEC comments. The stations have been located in the field to provide the
maximum view of the habitat and with consideration of the surveyor’s safety (see Figure 1).
Six rounds of surveys will be conducted at these stations. Each round will be conducted
approximately two weeks apart, with two rounds anticipated for each month (January,
February, and March 2015). If Short-eared Owls or Northern Harriers are detected during
the second round of March surveys, then E & E and Apex will contact NYSDEC to discuss
conducting surveys in April 2015. Three rounds of stationary surveys will also be
conducted between November 15, 2015, and December 31, 2015.
Surveys will be conducted during the period of one hour before sunset to a half hour after
sunset and will be extended up to an additional half hour when visibility conditions allow.
Dusk is considered the height of the daily activity period for these raptor species in Western
New York.
For the duration of each survey, an E & E biologist will scan the surrounding open areas
standing near a vehicle or a blind. Particular attention will be paid to raptors perching on
utility poles and fence posts or coursing low over the ground. The biologist will listen for
calls of Short-eared Owls and Northern Harriers to best track raptor movements.
Driving Routes
Driving route surveys involve stopping at approximately 36 identified roadside points over

two days. Driving surveys will be conducted during the afternoon and take place on the
same day as stationary surveys. The locations were selected based on the presence of
suitable foraging habitat near each roadside point (e.g., pasture/hayfields), previous
experience with the focus raptor species within the Project area, NYSDEC input, and the
sight-lines and visibility conditions that are unique to each location. At each point, an
E & E biologist will exit the vehicle and, over a 3-minute period (minimum) , scan the
surrounding open areas while paying particular attention to the behavior and flight patterns
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of individuals, before recording the data and then proceeding to the next roadside point.
The surveyor will stop if any raptors are observed while driving between route stops to
document their occurrence.
Driving route survey rounds will occur once in January, twice in February, and twice in
March 2015. Two surveys will be conducted during each of these five periods to cover
suitable habitat within the Project area. If Short-eared Owls or Northern Harriers are
detected during the second round of March surveys, then E & E and Apex will contact
NYSDEC to discuss conducting surveys in April 2015. Three rounds of driving route
surveys will also be conducted between November 15, 2015 and December 31, 2015.
Data Collection
Data recorded during the surveys will include weather conditions, local snow depth, and
species and the number of individuals observed. The direction of the individual(s) from the
observer, the behavior, flight direction (if applicable), and flight height will also be noted.
The probability of whether the individual had been observed previously, as well as any
notes detailing potential roosting, migration, or breeding behaviors, will also be recorded.
Flight directions will be noted when raptors are observed to fly into or out of an area of
visibility. Foraging and any possible roost areas will be described. Any potential breeding
behavior will be documented.
All other sightings of bird species encountered during the grassland winter raptor surveys
will be recorded as incidental observations. Additional details will be noted for any federal
and state threatened or endangered bird species encountered.

REPORTING
A draft report detailing the survey results, including summaries and figures of all
observations, including those of Short-eared Owls, Northern Harriers, and any other statelisted species encountered during surveys, will be provided to NYSDEC and the U.S. Fish
and Wildlife Service within 30 days of completion of field data collection for review, input,
and discussion. Apex will contact NYSDEC if foraging and/or roost areas for Short-eared
Owls are found during the surveys.
Should you have any questions, please contact me at 716/684-8060, or via e-mail at
mmorgante@ene.com.
Sincerely,
ECOLOGY AND ENVIRONMENT, INC.

Michael M. Morgante
Project Director
Attachments
© 2015 Ecology and Environment, Inc.
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Lighthouse Wind, LLC
Initial List of Potential Viewpoints for Visual Photosimulations

















Seaway Trail Scenic Byway – cumulative review of a series of locations, including westerly
views from eastern Town of Yates.
Niagara Historic trail – series of locations from Niagara County Communities Comprehensive
Plan, 2009.
Golden Hill State Park; & 30‐Mile Lighthouse from Lighthouse tower.
Lake Ontario views landward from open water areas including scenes with views of 30‐Mile
Lighthouse.
Krull Park – Niagara County at Olcott.
Town and Village Parks.
Barker Bicentennial Park at Lakeview Road.
Somerset Town Hall, recreation area and veteran’s memorial.
Babcock House Museum and grounds.
Village of Lyndonville Park – views north and NW from pond at Johnson Creek, sidewalk at
waterfall overlook.
Somerset Town Hall, recreation area and veteran’s memorial.
Lakefront beach, piers and bluffs at Olcott.
Lyndonville Central School front, school playgrounds/sports fields.
Cobblestone Farmhouse ‐ #2134 NYS R. 269 potentially eligible NRHP property, with views
Northeast and East to the Facility area.
A range of residential settings with open views toward the Facility site, including lakefront
residential, village settings, and rural residential sites.
Town cemeteries:
 County Line Cemetery
 Sawyer Cemetery.
 Somerset Cemetery & veteran’s memorial.
 West Somerset Cemetery – Hosmer Rd.

Source ‐ Department of Public Service Staff ‐ January 15, 2016 comments on the Preliminary Scoping
Statement
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Figure 1

Draft LSZ Description

Open Water
The character-defining component of this LSZ is the presence of open water as a foreground element
in the view, such as views from waterfront parks and residences.
Agriculture
The Agricultural LSZ is characterized by large stretches of flat crop and pasture land with a uniform
visual edge at the horizon.
Forest
The Forested LSZ is characterized by relatively large tracts of successional and mature forests,
including, Deciduous Forest, Evergreen Forests, Mixed Forests, and Woody Wetlands. Deciduous
Forests are dominated by tree species that change appearance with the seasons. Evergreen Forests
are dominated by tree species that maintain their leaves year round. Mixed Forests consist of a
combination of both of the aforementioned forest types. Wood Wetlands are defined as areas where
shrubland vegetation or forest accounts for between 25% and 100% of the cover, and the soil or
substrate is intermittently saturated with water.
Village/Hamlet
This LSZ consists of developed land areas that contain the NLCD Classes Low Intensity
Development, Medium Intensity Development, and High Intensity Development. The Village/Town
LSZ are well-defined areas and are comprised of villages such as, Lockport, Gasport, Middleport,
Medina, Lyndonville, Newfane, and Olcott. These villages contain a mixture of low, medium, and high
intensity development which typically includes those elements associated with small villages, such as,
a main street lined with residential and commercial, mixed use buildings. Typically vegetation
accounts for approximately 20% or less within the village LSZ. Due to the cover types associated
with villages, many roadways were classified under this LSZ.
Wetland
The Wetland LSZ consists of Emergent Herbaceous Wetlands where 75% to 100% of the land area is
perennial herbaceous vegetation, and the solid or substrate is saturated with water periodically
(USGS 2012). This LSZ is scattered evenly throughout the study area and is almost exclusively found
within or adjacent to the Agricultural and Forested LSZs.
Inland Waters
This classification includes the NLCD Cover Class Open Water which is defined as areas with less
than 25% vegetation (USGS 2012). This LSZ excludes Lake Ontario, but includes all other waters
within the study area. The waters within the study area are freshwater and belong to the Lake Ontario
and Minor Tributaries Watershed, specifically, the Western Bank Ontario Basin (NYSDEC 2015). This
LSZ includes the Erie Canal, ponds, rivers, streams, and creeks.
Developed Open Space (Grassland & Scrub Shrub)
Developed Open Space includes areas that may have formerly been agricultural but are now
managed grassland areas (such as Golf Couse, ball fields and recreational areas) and two NLCD
Cover Classes, Shrub/Scrub and Grassland/Herbaceous. Shrub/Scrub is primarily composed of
shrubs and young or stunted trees. The Grassland/Herbaceous land area is composed of greater
than 80% vegetation, primarily gramanoid or herbaceous vegetation.

Barren Land

NLCD Cover Types included in the Barren Land LSZ are Bare Rocks, Sand, and Clay. This LSZ makes
up less than 1% of the land area. The Barren Land LSZ is limited to areas that are used for industrial
purposes and areas alongside riverbanks. The types of activities that fall in the Barren Land Cover
Type are typically medium to large scale industrial uses. AES Somerset, LLC, the largest land area of
Barren Land, is a coal fired power plant located in the northern portion of the Town of Somerset.
Non-Agricultural Residential

This was a requested LSZ and was developed by identifying where Village/Hamlet areas did not
overlay New York State Department of Agriculture and Markets Agricultural District Boundaries. NonAg Residential represented the vast majority of the Village/Hamlets (residential) areas.
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WP002 - Thirty Mile Point Lighthouse, Somerset
Potentially Visible, Parkland

WP003 - Golden Hill State Park, Somerset
Potentially Visible, Parkland

WP004 - Golden Hill State Park, Somerset
Potentially Visible, Parkland
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WP001 - County Line Road, Yates
Visible, Rural Residential/Agriculture

WP005 - Lower Lake Road, Somerset
Historic Niagara Trail
Visible, Rural Residential/Agriculture

WP006 - Lower Lake Road, Somerset
Historic Niagara Trail
Visible, Rural Residential

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.

Viewpoint Photolog
Figure 2
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WP008 - Somerset Cemetery, Somerset
Potentially Visible, Rural Residential/Agriculture
Historic Cemetery, Seaway Trail

WP009 - Seaway Trail (Rte 18), Somerset
Potentially Visible, Rural Residential/Agriculture

WP010 - Somerset Town Park, Somerset
Potentially Visible, Developed Open-space
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WP007 - Hartland Road, Somerset
Visible, Rural Residential/Agriculture

WP011 - Locust Street, Lockport
High & Locust Sts. Historic District
Not Visible, Urban

WP012 - Cold Spring Cemetery, Lockport
Cultural Resource
Not Visible

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.
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WP014 - Orangeport Road, Lockport
Erie Canal, and Canal Heritage Corridor
Visible, Rural Residential/Agriculture

WP015 - Hartland Road, Royalton (Gasport)
Erie Canal Lock
Potentially Visible, Village

WP016 - Wruck Road, Hartland
Newton, Philo Cobblestone House
Visible, Rural Residential/Agriculture
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WP013 - Day Road Bridge, Lockport
Erie Canal, and Canal Heritage Corridor
Visible, Rural Residential/Agriculture

WP017 - Pearson Road, Hartland
Hartland Representation
Visible, Rural Residential/Agriculture

WP018 - Pearson Road, Hartland
Erie Canal, and Canal Heritage Corridor
Visible, Rural Residential/Agriculture

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.
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WP020 - Main Street, Middleport
Erie Canal, and Canal Heritage Corridor
Potentially Visible, Village

WP021 - Telegraph Road, Shelby
Servoss House, Erie Canal
Not Visible, Village

WP022 - Marshall Road, Ridgeway
Erie Canal, and Canal Heritage Corridor
Visible, Rural Residential/Agriculture
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WP019 - Main Street, Middleport
Erie Canal, and Canal Heritage Corridor
Not Visible, Village

WP023 - West Avenue, Medina
Main Street Historic District
Not Visible, Rural Residential/Agriculture

WP024 - Glenwood Avenue, Medina
Erie Canal, and Canal Heritage Corridor
Potentially Visible, Village

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.
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WP026 - Main Street, Lyndonville
Village Center
Potentially Visible, Village

WP027 - Main Street, Lyndonville
Village Center
Potentially Visible, Village

WP028 - West Yates Center Road, Yates
Representative Photo
Visible, Rural Residential/Agriculture
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WP025 - Route 63, Ridgeway
Boxwood Cemetery
Not Visible, Rural Residential

WP029 - Route 18, Yates
Seaway Trail
Visible, Rural Residential/Agriculture

WP030 - Route 18, Somerset
Seaway Trail
Visible, Rural Residential/Agriculture

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.
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WP032- Hess Road, Newfane
Representative View
Visible, Rural Residential

WP033 - Seaway Trail, Olcott
Krull County Park
Visible, Parkland

WP034 - Route 18, Somerset
Sawyer Cemetery and Seaway Trail
Visible, Rural Residential/Agriculture
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WP031 - Murdock Road, Ridgeway
Representative View
Visible, Rural Residential

WP035 - Route 18, Somerset
Babcock House Museum
Visible, Rural Residential/Agriculture

WP036 - Johnson Creek Road, Somerset
Representative View
Visible, Rural Residential/Agriculture

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.
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WP038- Chaffee Lane, Yates
Representative View
Visible, Rural Residential/Lake Front

WP039 - Marshall Road, Yates
Representative View
Rural Residential

WP040 - Lyndonville Road, Yates
Representative View
Visible, Rural Residential/Agriculture
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WP037 - Burgess Road, Somerset
Representative View
Visible, Rural Residential

Apex Clean Energy- Lighthouse Wind
Niagara and Orleans Counties, New York
environmental consulting
& engineering services

Viewpoint descriptions in red text are recommended for
viewpoint selection.
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APEX LIGHTHOUSE WIND
VISUAL ASSESSMENT RATING MATRIX
PROJECT INFORMATION (SECTION A)
DATE:
REVIEWER:
VIEWPOINT ID:
LAND USE:
USER GROUP:

DISTANCE ZONE:
ADJACENT SENSITIVE RESOURCES:

VIEWPOINT DESCRIPTION: EXISTING CONDITIONS (SECTIONS B & C)
(Please describe the form, color, texture, scale, and space of the existing viewpoint composition.)

SCENIC QUALITY EVALUATION (Please choose a number between 0 and 5 for each key factor)
KEY FACTORS

NONE
0

1

LANDFORM
VEGETATION
WATER
COLOR
ADJACENT SCENERY
SCARCITY
CULTURAL MODIFICATION
SCENIC QUALITY CLASSIFICATION: LOW (≤ 11)

MODERATE
2
3

4

MODERATE (12‐18)

HIGH
5

SCENIC QUALITY TOTAL

HIGH ( ≥ 19)

SENSITIVITY LEVEL ANALYSIS (Please choose a number between 0 and 5 for each key factor)
KEY FACTORS

NONE
0

USER GROUP ‐ RESIDENT
USER GROUP ‐ COMMUTER
USER GROUP ‐ RECREATIONAL
ADJACENT LAND USE
SPECIAL AREAS
SCARCITY
CULTURAL MODIFICATION
SENSITIVITY LEVEL CLASSIFICATION: LOW (≤ 5)

1

2

MODERATE
3

4

MODERATE (6‐15)

APEX LIGHTHOUSE WIND

HIGH
5

SENSITIVITY LEVEL TOTAL

HIGH ( ≥ 16)

APEX LIGHTHOUSE WIND
VISUAL ASSESSMENT RATING MATRIX
PROJECT INFORMATION (SECTION A)
DATE:
REVIEWER:
VIEWPOINT ID:
LAND USE:
USER GROUP:

DISTANCE ZONE:
SENSITIVE RESOURCES:

VIEWPOINT DESCRIPTION: PROPOSED VIEWPOINT (SECTIONS B & C)
(Please describe the change to form, color, texture, scale, and space of the proposed viewpoint composition.)

RESOURCE CONTRAST RATING (SECTION D)
(Please choose a number between 0 and 5 for each key factor)
KEY FACTORS

NONE
0

LANDFORM
VEGETATION
WATER
USER ACTIVITY
LAND USE
SPECIAL AREAS
CULTURAL MODIFIACTION
RESOURCE CONTRAST CLASSIFICATION:

MODERATE
1

2

LOW (≤ 5)

3

STRONG
4

MODERATE (6‐15)

5

RESOURCE CONTRAST TOTAL

STRONG ( ≥ 16)

VARIABLE EFFECTS THAT MAY INFLUENCE THE CONTRAST RATING:
ANGLE OF OBSERVATION
SEASONAL VIEW
LIGHT CONDITIONS

YES NO
YES NO
YES NO

LENGTH OF VIEWING TIME
ATMOSPHERIC CONDITIONS

YES
YES
YES

NO
NO
NO

RATER RECOMMENDED MITIGATION, IF APPLICABLE:
REDUCE DENSITY
REDUCE HEIGHT
REDUCE CLEARING
REDUCE LIGHT POLLUTION
ALTERNATE DESIGN

ADD SCREENING
ALTERNATE LOCATION
REDUCE LIGHT FREQUENCY
ALTERNATE TECHNOLOGY
ALTERNATE MATERIAL
AUTOMATIC DIMMING SYSTEM
AIRCRAFT DETECTION LIGHTING SYSTEM

APEX LIGHTHOUSE WIND

Apex Lighthouse Wind
Visual Assessment Rating Matrix – Instructions
DRAFT
PROJECT INFORMATION
Please complete the background information as requested.
PROJECT DESCRIPTION: EXISTING CONDITIONS
In your own words, please describe the form, color, texture, scale, and space of the existing viewpoint
composition.
PROJECT DESCRIPTION: PROPOSED CONDITIONS
In your own words, please describe the form, color, texture, scale, and space of the proposed viewpoint
composition.
Scenic Quality Evaluation
To assess the existing scenic quality, please evaluate each key factor as it relates to the existing landscape
and assign a numerical rating between 0 and 5.
0 to 1 = insignificant to minimal
2 to 3 = moderate
4 to 5 = significant
When evaluating the key factors, please consider the following:
Landform
To what extent does the type, form, texture, and dominance of landforms influence the existing scenic
quality?
Vegetation
To what extent does the variety in color, texture, and diversity of vegetation influence the existing scenic
quality?
Water
To what extent does the presence of water, either still or cascading, influence the existing scenic quality of
the existing scenic quality?
Color
To what extent does the variety or combination of color influence the existing scenic quality? Are the colors
rich and vibrant or create a pleasing contrast throughout the landscape?
Adjacent Scenery
To what extent does the adjacent scenery impact the existing scenic quality?
.
Scarcity
How rare or unique are the existing features in comparison to features typically found within the region?

© 2018 ESS Group, Inc.

Cultural modification
To what extent do modifications enhance existing scenic quality?
Sensitivity Level Analysis
Please assess viewer sensitivity based on science quality, viewpoint, and viewer exposure and assign a
numerical rating between 0 and 5.
Resource Contrast Rating
To assess the level of resource contrast, please evaluate the level of contrast between the existing
landscape and the impact the proposed project has on the appearance of the existing landscape and assign
a numerical rating between 0 and 5.
0 to 1 = insignificant to minimal
2 to 3 = moderate
4 to 5 = significant
When evaluating the key factors, please consider the following:
Landform
To what extent does the proposed project impact the appearance of the type, form, texture, and dominance
of landforms when compared to the existing scenic quality of the landforms?
Vegetation
To what extent does the proposed project impact the appearance of the variety in color, texture, and
diversity of vegetation when compared to the existing scenic quality of vegetation?
Water
To what extent does the proposed project impact the appearance of water when compared to the existing
scenic quality of water?
Color
To what extent does the proposed project impact the appearance of color when compared to the existing
scenic quality of color?
Adjacent Scenery
To what extent does the proposed project impact the appearance of adjacent scenery when compared to
the scenic quality of adjacent scenery?
.
Scarcity
To what extent doe the proposed project impact the appearance of features that have been identified as
scarce or unique to the region?
Cultural modification
To what extent does the proposed project impact the appearance of cultural modifications?

2
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Manual 8431 - Visual Resource Contrast Rating
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I. Introduction.
A. Overview. The contrast rating system is a systematic process used by the Bureau of Land
Management (BLM) to analyze potential visual impact of proposed projects and activities. It is primarily
intended to assist Bureau personnel who are not formally trained in the design arts to apply the basic
principles of design in the resolution of visual impacts. It is not intended to be the only means of
resolving these impacts. It should be used as a guide, tempered by common sense, to ensure that every
attempt is made to minimize potential visual impacts. The basic philosophy underlying the system is:
The degree to which a management activity affects the visual quality of a landscape depends on the
visual contrast created between a project and the existing landscape. The contrast can be measured by
comparing the project features with the major features in the existing landscape. The basic design
elements of form, line, color, and texture are used to make this comparison and to describe the visual
contrast created by the project. This assessment process provides a means for determining visual impacts
and for identifying measures to mitigate these impacts.
II. Steps in the Contrast Rating Process.
A. Obtain Project Description. To effectively evaluate the visual impacts of a proposed project, a
detailed project description is needed. Appendix 1 provides guidance on the type of information needed.
The level of detail required in the description should be commensurate with the type of project
proposed. This information is usually supplied by the project sponsor for BLM-initiated projects or by
the applicant for non-Bureau of Land Management initiated projects.
B. Identify VRM Objectives. Use the RMP generated objectives when available. Where there are no
RMP approved objectives, interim Visual Resource Management (VRM) classes will be developed
using the guidelines in Handbook H-8410-1 except: (1) The inventory will be limited to the area affected
by the project; and (2) the VRM classes will reflect the management decision made in existing RMP's.
An RMP amendment is not required unless the project that is driving the evaluation requires an
amendment.
C. Select Key Observation Points (KOP's). The contrast rating is done from the most critical viewpoints.
This is usually along commonly traveled routes or at other likely observation points. Factors that should
be considered in selecting KOP's are; angle of observation, number of viewers, length of time the project
is in view, relative project size, season of use, and light conditions (see Section IIID2b for a more
detailed description of these factors). Linear projects such as power lines should be rated from several
viewpoints representing:
Most critical viewpoints, e.g., views from communities, road crossings
Typical views encountered in representative landscapes, if not covered by critical viewpoints.
Any special project or landscape features such as skyline crossings, river crossings, substations,
etc.
D. Prepare Visual Simulations. Visual simulations are an invaluable tool in effectively evaluating the
impacts of a proposed project (see Illustration 1). Simulations are strongly recommended for potentially
high impact projects. The level of sophistication should be commensurate with the quality of the visual
resource and the severity of the anticipated impact. Simulations are extremely important to portray the
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relative scale and extent of a project. They also help public groups visualize and respond to development
proposals, making public participation in the planning process more effective. The BLM publication
Visual Simulation Techniques should be consulted for the appropriate simulation methods.
E. Complete the Contrast Rating. Complete contrast rating from key observation point(s) using Bureau
Form 8400-4 - Visual Contrast Rating Worksheet (see Illustration 2).
III. Requirements for Completing the Contrast Rating Worksheet.
A. Project Information (Section A). Complete the background information requested. It is important to
precisely record the location of the KOP. A sketch of the KOP/project location should be shown in the
"location" block. If several different key observation points are used for the project evaluation, give each
viewpoint a separate number for reference purposes.
B. Descriptions (Section B and C). To properly assess the contrasts between the proposed and existing
situation, it is necessary to break each down into the basic features (i.,e., landform/water, vegetation, and
structures) and basic elements (i.e., form, line, color, and texture) so that the specific features and
elements that cause contrast can be accurately identified. When describing the project, be sure to include
approved mitigating measures. Refer to Illustrations 3, 4, 5, and 6 for the suggested vocabulary for
describing characteristic landscapes and the proposed projects.
C. Categorizing Projects Under Features (Sections B and C). It is sometimes difficult to determine
which type feature a project fits under. Use the following as a guide to categorize projects:
Landform/Water Features
Roads
Mining
Gravel Pits
Landfills
Water Impoundments

Vegetative Features
Timber Harvests
Grazing Systems
Vegetative Manipulations

Structural Features
Transmission Lines
Generation Plants
Oil and Gas Developments
Recreation Facilities
Water Tanks
Microwave Stations
Buildings

D. Contrast Rating (Section D). The actual rating should be completed in the field from the KOP(s). It
can be done as a team effort or individually, depending on the sensitivity and impacts of the project and
the availability of personnel (see Manual Section 8431.12). If done as a team, it is best to do the ratings
individually and then compare ratings. A simulation should be available to show scale, relative
placement of disturbing features, and other important information necessary to complete an objective
rating.
1. Selecting the Timeframe. Projects may be rated on either a short-term or long-term basis. Short-term
is through the first 5 years and long-term is through the life of the project. If the project has significantly
different short-term and long-term effects, two contrast ratings should be completed using two separate
forms. Check the appropriate block under section D on the rating form to indicate the term of the rating.
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2. Rating the Degree of Contrast (Section D1). Using the matrix provided in section D of the form, rate
the degree of contrast. Be sure to include the proposed mitigating measures and standard stipulations in
the rating. The rating is completed by determining the degree of contrast (i.e., strong, moderate, weak, or
none) for each element. Use the following general criteria and factors when rating the degree of contrast:
a. Degree of Contrast Criteria.
Degree of
Contrast

Criteria

None

The element contrast is not visible or perceived.

Weak

The element contrast can be seen but does not attract attention.

Moderate

The element contrast begins to attract attention and begins to dominate the
characteristic landscape.

Strong

The element contrast demands attention, will not be overlooked, and is dominant
in the landscape.

b. Factors to be considered. Consider the following factors when applying the criteria (see also
Illustrations 3, 4, 5, and 6):
(1) Distance. The contrast created by a project usually is less as viewing distance increases.
(2) Angle of Observation. The apparent size of a project is directly related to the angle between the
viewer's line-of-sight and the slope upon which the project is to take place. As this angle nears 90
degrees (vertical and horizontal), the maximum area is viewable.
(3) Length of Time the Project Is In View. If the viewer has only a brief glimpse of the project, the
contrast may not be of great concern. If, however, the project is subject to view for a long period, as
from an overlook, the contrast may be very significant.
(4) Relative Size or Scale. The contrast created by the project is directly related to its size and scale as
compared to the surroundings in which it is place (see Illustration 7).
(5) Season of Use. Contrast ratings should consider the physical conditions that exist during the heaviest
or most critical visitor use season, such as snow cover and tree defoliation during the winter, leaf color
in the fall, and lush vegetation and flowering in the spring.
(6) Light Conditions. The amount of contrast can be substantially affected by the light conditions. The
direction and angle of lighting can affect color intensity, reflection, shadow, from, texture, and many
other visual aspects of the landscape. Light conditions during heavy periods must be a consideration in
contrast ratings.
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(7) Recovery Time. The amount of time required for successful revegetation should be considered. Few
projects meet the VRM management objectives during construction activities. Recovery usually takes
several years and goes through several phrases (e.g., bare ground to grasses, to shrubs, to trees, etc.). It
may be necessary to conduct contrast ratings for each of the phases that extend over long time periods.
Those conducting contrast rating should verify the probability and timing of vegetative recovery.
(8) Spatial Relationships. The spatial relationship within a landscape is a major factor in determining the
degree of contrast (see Illustration 8).
(9) Atmospheric Conditions. The visibility of projects due to atmospheric conditions such as air
pollution or natural haze should be considered.
(10) Motion. Movement such as waterfalls, vehicles, or plumes draws attention to a project.
c. General Guidance for Accessing Contrast.
(1) Form. Contrast in form results from changes in the shape and mass of landforms or structures. The
degree of change depends on how dissimilar the introduced forms are to those continuing to exist in the
landscape.
(2) Line. Contrasts in line results from changes in edge types and interruption or introduction of edges,
bands, and silhouette lines. New lines may differ in their subelements (boldness, complexity, and
orientation) from existing lines.
(3) Color. Changes in value and hue tend to create the greatest contrast. Other factors such as chroma,
reflectivity, color temperature, also increase the contrast.
(4) Texture. Noticeable contrast in texture usually stems from differences in the grain, density, and
internal contrast. Other factors such as irregularity and directional patterns of texture may affect the
rating.
3. Determining Whether VRM Objectives are Met (Section D2). Compare the contrast ratings with the
objectives for the approved VRM Class (see Appendix 2 for definitions of VRM classes). For
comparative purposes, the four levels of contrast (i.e., none, weak, moderate, and strong) roughly
correspond with classes I, II, III, and IV, respectively. This means that a "strong" contrast rating may be
acceptable in a class IV area but probably would not meet the VRM objectives for a class III area. In
making these comparisons, one must also look at the cumulative effect of all the contrast ratings. Certain
combinations of ratings may indicate there is a stronger overall contrast that the individual ratings show.
For example, several "moderate" ratings when viewed in combination may warrant an overall "strong"
rating. This is a judgmental call that must be documented on the back side of the form. If the rater
checks the "no" block on the form, indicating the VRM objectives are not met, the reasons for not
meeting the objectives must also be documented on the back of the form.
4. Developing Additional Mitigating Measures (Section D3). Since the overall VRM goal is to minimize
visual impacts, mitigating measures should be prepared for all adverse contrasts that can be reduced.
This includes reduction of contrast in projects which have met the VRM objectives. Mitigating measures
should be written so they can easily be extracted and used as stipulations in leases, permits, contracts,
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etc. When preparing mitigating measures, keep in mind the concepts of strategic location (in less visible
and less sensitive areas), minimizing disturbance, and repetition of the basic elements (form, line, color,
and texture). Also make sure that mitigating measures are realistic (i.e., do not propose revegetation
where the probability of success is very low). Other suggestions for reducing contrast are shown in
Appendix 3. The publications listed in the bibliography of Manual Section 8400 also provide additional
guidance on mitigating measures.
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Illustration 1 - Example of Visual Simulation Technique
Existing Site

Proposed Project

Project Modified
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Aug. 15, 1985
Moab
Grand
Oil & Gas
Well Site #136

27S
21 E
24

#15 on Hatch Pt. Rd.

Hatch pt. Rd
The
Knob
Loop

Class II

North

flat to rolling terrain
horizontal & diagonal
dark tans to orange
smooth

flat

* KOP
o well site

simple forms created by
vegetative patterns
weak & undulating

_________

light to dark green,
mottled
smooth to course

_________

_________

_________

geometric & linear forms
created by clearings

horizontal (pad)
curved (road)

cylindrical, geometric,
& angular
strong irregular lines created
vertical, horizontal,
by edge effect of clearings & roads & angular

tan

light green

tan

fine to smooth

patchy

course

√
√
√

√
√
√

√

√
√
√

√
√
√
√

Bob Tumwater
Russ Grimes
Pete Jordan

Aug. 15, 1985
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The strong line created by the clearing for the road and the drill
pad creates a contrast that will attract attention.

1. Relocate access road off from ridge
2. Revegetate the edge of the drill pad with random clumps of
trees and shrubs to break up the flat horizontal line.
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Illustration 3 - Description of the element FORM

Definition
The mass or shape of an object or of objects which appear unified.
Types
2-Dimensional Shape - the presence of an area or
areas which contrast in color and/or texture from
adjacent areas creating a two-dimensional shape
in the landscape.

3-Dimensional Mass - the volume of a landform,
natural object, or manmade structure in the
landscape.

Subelements

Geometry - the extent to which a form
approaches a standard geometrical figure of two
or three dimensions e.g., square, circle, triangle,
cube, sphere, cone, etc.
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Complexity - the degree of simplicity or intricacy
of a form, Simpler forms tend to be regular, and
complex forms to be irregular.

Orientation - the relationship of the form to the
horizontal axis of the landscape (e.g., vertical,
horizontal, diagonal, non-directional), or to the
points of the compass (e.g., north-south, ENE
WSW).

Suggested Vocabulary
Bold/definite/indistinct
Prominent
Flat/rolling/rugged
Rounded/angular
Rough/smooth
Jagged/domed/flattened
Steep/moderate/gentle
Solid/transparent
Simple/complex
Amorphous/geometric
Regular/irregular
Narrow/wide
Long/short/tall
High/low

Diverse/numerous/few
Large/small
Convex/concave
Circular/oval
Square/rectangular/rhomboid
Triangular/trapezoid
Linear/parallel/curving
Conical/cylindrical/cubic
Pyramidal/spherical
Contrasting/compatible
Vertical/horizontal/diagonal
Nondirectional
Symmetrical/asymmetrical
Strip/block/patch
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Dominance
Forms that are bold solid or vertical tend to be dominant in the landscape
Variable Effects

Viewing Angle - the visual proportions of forms
change with the direction and angle of viewing,
due to perspective effects. Two-dimensional
forms become foreshortened with lower observer
positions and oblique viewing angles. Threedimensional forms appear to diminish towards the
horizon, especially with oblique viewing angles.
Lighting – front lighting and back lighting tend to flattened three-dimensional forms.
Backlighting may emphasize two-dimensional silhouettes. Side lighting enhances threedimensional effect.
Movement - the eye is attracted to movement in the landscape, e.g., such changing forms as
waterfalls, steam from cooling towers, or smoke plumes
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Illustration 4 - Description of the element LINE
Definition
The path, real or imagined, that the eye follows when perceiving abrupt differences in form,
color, or texture or when objects are aligned in a one-dimensional sequence. Usually evident as
the edge of shapes or masses in the landscape.
Types
Edge
The boundary along which two contrasting areas are related and joined together - - the outline of
a two-dimensional shape on the land surface.
Butt Edge - the simple sharp edge between two
contrasting areas

Digitate Edge - the complex indented edge
between two interlocking and contrasting areas.

Transitional Edge - the presence of one or more
band(s) connecting two contrasting areas, forming
a transitional stage between the two.
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Diffuse Edge - soft edge formed by a gradation
between two contrasting areas.

Band - contrasting linear form with two roughly
parallel edges dividing an area in two.

Silhouette-line - the outline of a mass seen
against a backdrop. The skyline is the silhouetteline of the land against the sky.

Subelements

Boldness - the visual strength of a line. Smooth,
long and sweeping lines are stronger than lines
formed by the overlapping of numerous forms,
e.g., treetops; edges between strongly contrasting
colors, e.g., skylines are bolder than those
between similar colors.
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Complexity - the degree of simplicity or intricacy
of a line, determined by the variety of directions it
follows: skylines in ruffed terrain are more
complex than on flat plains.

Orientation - the overall relationship of the line to the (horizontal) axis of the landscape or to
compass bearings.
Orientation - the overall relationship of the line to the (horizontal) axis of the landscape or to
compass bearings.
Suggested Vocabulary
Bold/weak
Complex/simple
Regular/irregular
Soft/hard
Straight/curving
Broken/continuous
Diagonal/horizontal/vertical

Concave/Convex
Angular/subangular
Converging/diverging
Jagged/rugged/smooth
Parallel/perpendicular
Undulating/flowing
Geometric/circular/semicircular

Dominance
Bold vertical lines which interrupt the skyline tend to dominate weak horizontal lines.
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Variable Effects
Distance - the strength of a line can decrease with distance due to atmospheric haze.
Atmospheric Conditions - clouds, fog, haze, snow can obliterate skylines.
Lighting – front lighting flattens form and reduces line strength. Often only the skyline remains
evident (e.g., mountain ranges). Side lighting accentuates the silhouette-lines of separate forms.
Backlighting blends together forms of equal distance into one outline. In mountain ranges, the
ridgelines delineate overlapping flat silhouettes.

Rel. 8-30
1/17/86

Illustration 5 - Description of the element COLOR
Definition
The property of reflecting light of a particular intensity and wavelength (or mixture of
wavelengths) to which the eye is sensitive. It is the major visual property of surfaces.
Subelements
Hue - the aspect of color which we know by particular names, e.g., red, blue, orange, and which
forms the visible spectrum. A given hue or color tint is caused by a particular wavelength.
Value - the degree of lightness or darkness, caused by the intensity of light being reflected,
ranging from black to white.
Chroma - the degree of color saturation or brilliance, determined by the mixture of light rays. It
is the degree of grayness in a color, ranging from pure (high chroma) to dull (low chroma).
Suggested Vocabulary
Hues - red, yellow, brown, olive gray, reddish brown, etc. (See Munsell color books for
precise terms.)
Primary colors - red, blue, yellow
Secondary colors - green, orange, violet
Tertiary colors - mixtures of secondary colors.
Value - dark to light
Chroma - brilliant, pure, saturated, dull, grayish.
Color temperature - warm to cold, temperature is caused by hue.
o Red, yellow, brown, and orange are considered warm and sunny.
o Blues and green are cool and shady.
Vivid color - usually primary or secondary colors, with high chroma.
Subtle color - colors or mixtures which are delicate, usually tertiary or low chroma
colors.
Luminous color - emitting its own light.
Glare - reflection of high intensity light (very high value).
Pastel color - delicate "soft" color of high value but low chroma.
Monotone - the sameness or uniformity of color.
Color harmony - the assortment of combinations of colors which readily and pleasantly
blend with each other.
Dominance
With other things equal, light, warm, bright colors in a scene will "advance" and tend to
dominate dark, cool, dull colors which "retreat." Dark next to light tends to attract the eye and
become a visual focal point.
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Variable Effects

Distance - atmospheric perspective, due to
scattering of light by dust particles, makes colors
become paler, lower in chroma, and bluer as
viewing distance increases. High value colors
tend to remain most recognizable over great
distances.

Atmospheric Conditions - haze, fog, dust, rain,
etc., may cause atmospheric perspective to
become extreme, even over short viewing
distances. Compared with sunshine, clouds reduce
value and chroma.

Lighting Direction - objects which are front
lighted (i.e., illuminated from the front, behind
the observer) appear paler and brighter than those
which are backlit (i.e., illuminated from behind).

Time of Day – illuminated surfaces tend to
become paler during midday sun and to become
darker and redder early and late.
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Illustration 6 – Description of the element TEXTURE
Definition
The aggregation of small forms or color mixtures into a continuous surface pattern; the
aggregated parts are enough that they do not appear as discrete objects in the composition of the
scene.
Type
Color Mixture (motting) - intrinsic surface color contrasts of very small scale in relation to the
perceived may be due to hue, chroma, or value, alone or in combination.
Light and Shade - the color contrast particularly in value, created by differences in lighting on a
varied surface or repeated forms. It consists of the repetition of a lit side, shaded side, and the
shadow cast.
Subelements
Grain - the relative dimensions of the surface variations, ranging from large (coarse texture, e.g.,
coniferous forest) to small (fine texture, e.g., grassland).

Density - the spacing of surface variations creating the texture
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Regularity - the degree of uniform recurrence and symmetrical arrangement of the surface
variation. Based on density distribution (uniform vs. variable) and spatial arrangement (ordered
vs. random).

uneven/random

even/ordered

even/random

gradation

Internal Contrast - the degree of contrast in colors or values creating the texture
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Suggested Vocabulary
Coarse/medium/fine
Smooth/rough
Uniform/patchy/gradational
Directional/nondirectional
Discontinuous/continuous
Random/ordered
Contrasty/subtle
Dense/sparse

Glossy/matte
Striated
Scattered
Dotted
Clumped
Striped
Stippled
Granular

Dominance
Coarse and contrasty textures tend to dominate fine-grained textures of low internal contrast.
Variable Effects
Distance - internal contrast and the apparent grain of the texture is lessened with distance - coarse textures of coniferous forest may remain visible at up to 8-10 miles, while fine textures of
grassland may disappear within 1/4 mile of the observer.
Atmospheric Conditions - haze, cloud, dust, etc., reduce the distance at which textures
disappear and lose internal contrast.
Illumination - light and shade textures are most
obvious in side-lighting and when light intensity
is strong, casting distinct dark shadows. Strong
side-lighting increases distance-range within
which textures remain visible
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Illustration 7 - Description of the element SCALE
Definition
The proportionate size relationship between an object and the surroundings in which it is placed
Types
Absolute Scale - the absolute size of an object
obtained by relating the size of the object to a
definitely designated standard, (i.e.,
measurements).

Relative Scale – the relative size of objects, the
apparent size relationship between landscape
components and their surroundings.

Subelements
Proportion of landscape setting (scale dominance) - the scale of an object relative to the
visible expanse of the landscape which forms its setting.
Scale contrast - the scale of an object relative to other distance objects or areas in the landscape
Proportion of field-of-view - the scale of an object relative to the total field-of-view accepted
by the human eye or camera.
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Variable Effects
Distance - the apparent size of an object
decreases with distance from the observer.

Spatial Enclosure - the size of the enclosing
space inversely affects an object's relative scale - small spaces make objects appear larger.
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Viewing Angle - the apparent scale of an object
in the landscape is affected by the observer's
angle of view in two ways:
(1) perspective foreshortening reduces the
apparent size of surfaces of areas or objects, when
seen obliquely or at low viewing angles.
(2) by increasing an object's elevation in relation
to the observer's position, the objects's relative
scale tends to increase.
Atmospheric Conditions - increased haziness
may increase the apparent scale of the landscape's
space by obscuring its boundaries.
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Illustration 8 - Description of the element SPACE
Definition
The spatial qualities of a landscape are determined by the three-dimensional arrangement of objects and
voids.
Subelements
Landscape Composition - the arrangement of objects and voids in the landscape can be categorized by
their spatial composition:
Panoramic - a broad horizontal composition,
with no apparent limits to the view. Includes
plains, expanses of water, and distant mountain
ranges. Sky and foreground elements may occupy
much of the scene.

Feature - a composition dominated by a distance
object or cluster of objects such as a waterfall,
prominent landform, or tree.

Focal - converging lines in the landscape or
progressions of aligned objects lead the eye to a
focal area in the scene.
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Canopied - the scene within or at the edge of a
forest, where branches and foliage above eyelevel
create a canopy or “ceiling.”

Some compositions, especially those which are distinctly focal, enclosed, or feature-oriented, are more
vulnerable to modifications than others, depending upon how strongly the spatial configuration draws
the eye to certain locations.
Spatial Position - the elevation and location of objects in the landscape relative to topography affect
their prominence: high and exposed positions are more prominent than low obscured positions.

Plain

Valley Floor

Slope-toe

Side-slope

Plateau/bench

Ridge-top

Backdrop - the backdrop against which an object is seen affects its visual contrast. Modifications seen
against the sky or water are usually more prominent than against a land backdrop.
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Variable Effects
Observer Position - the position of the observer relative to the landscape may be described as:

Inferior (below)

Normal

Superior (above)

A change in position can affect the observer’s perceptions of degree of enclosure on an object’s degree
of spatial dominance. Inferior positions may increase both apparent degree of enclosure and spatial
dominance.
Distance - the observer’s proximity to elements
will affect perception of their spatial importance.
Longer viewing distances tend to reduce the
impression of spatial enclosure and dominance.
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Appendix 1 - Project Description Guidelines
Project proposals, whether site-specific, corridor, or large-scale, must be described using plans, sketches,
simulations, or narratives in sufficient detail so that the expected changes in the landscape features
(landform/water, vegetation, and structu4es) can be visualized. If a proposal does not contain sufficient
detailed information, it must ve obtained or the assumptions clearly documented. Use the following
checklist as a guide when identifying the information needed for each proposal:
1. General
a. Type of project.
b. Specific location(s).
c. Proposed methods of operation form preplanning and design through project completion.
d. Size and magnitude.
e. Time period of operation, including specific phasing and discrete operation.
f. Specific committed standard operational procedures of proposal.
g. Projected ultimate land use and adjacent land use..
2. Specific.
a. Feature: Landform and Water.
1. Exact location of undertaking, and depth of excavation and fill (horizontal,
vertical, and slope).
2. Color of the exposed soils, subsoils, bedrock, overburden, or fill material when
major excavations or fills are anticipated.
3. Anticipated water coloration where reservoirs, tailing areas, etc. are planned.
4. Timing and duration of exposed excavation or fill.
5. Methods of operation, how long each phase of the operation will last.
6. Reshaping after use, including final landform appearance (grades, slopes,
drainage patterns).
7.Anticipated ultimate use.
b. Feature: Vegetation.
1. Exact location and method of vegetative manipulation (extent of clearing and
modification).
2. Size and magnitude of change.
3. Type, location, method, quantity, and timing of replacing and/or receding.
c. Feature: Structures.
1. Exact locations where structures are to be placed withing the project areas.
2. Design of structures.
a. Size and type.
b. Form.
c. Texture(s) and color(s) of exterior material and construction method to be
used).
3. Life expectancy.
4.Operations and maintenance (schedule and methods).
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Appendix 2 - VRM Class Objectives
Class I Objective. The objective of this class is to preserve the existing character of the landscape. This
class provides for natural ecological changes; however, it does not preclude very limited management
activity. The level of change to the characteristic landscape should be very low and must not attract
attention.
Class II Objective. The objective to this class is to retain the existing character of the landscape. The
level of change to the characteristic landscape should be low. Management activities may be seen, but
should not attract the attention of the casual observer. Any changes must repeat the basic elements of
form, line, color, and texture found in the predominant natural features of the characteristic landscape.
Class III Objective. The objective of this class is to partially retain the existing character of the
landscape. The level of change to the characteristic landscape should be moderate. Management
activities may attract attention but should bot dominate the view of the casual observer. Changes should
repeat the basic elements found in the predominant natural features of the characteristic landscape.
Class IV Objectives. The objective of this class is to provide for management activities which require
major modification of the existing character of the landscape. The level of change to the characteristic
landscape can be high. These management activities may dominate the view and be the major focus of
viewer attention. However, every attempt should be made to minimize the impact of these activities
through careful location, minimal disturbance, and repeating the basic elements.
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Appendix 3 - A Sample List of Design Techniques for Mitigating Visual Impacts
A. LANDFORM/WATER BODY.
1. Reduce Size of Cut and Fill Slopes. Consider:
a. relocating to an area with less slope.
b. changing road width, grade, etc.
c. changing alignment to follow existing grades.
d. prohibiting dumping of excess material on downhill slopes.
2. Reduce Earthwork Contrasts. Consider:
a. rounding and/or warping slopes.
b. retaining rocks, trees, drainage, etc.
c. toning down freshly broken rock faces with asphalt emulsion spray or with gray point.
d. (dding mulch, hydromulch, or topsoil.
e. shaping cuts and fills to appear as natural forms.
f. cutting rock areas so forms are irregular.
g. designing to take advantage of natural screens (i.e., vegetation, land forms).
h. grass seeding of cuts and fills.
3. Maintain the Integrity of Topographic Units. Consider:
a. locating projects away from prominent topographic features.
b. designing projects to blend with topographic forms in shape and placement.
B. VEGETATION.
1. Retain Existing Vegetation. Consider:
a. using retaining walls on fill slopes.
b. reducing surface disturbance.
c. protecting roots from damage during excavations.
2. Enhance Revegetation. Consider:
a. mulching cleared areas.
b. controlling planting times.
c. furrowing slopes.
d. planting holes on cut/fill slopes.
e. choosing native plant species.
f. stockpiling and reusing topsoil.
g. fertilizing, mulching, and watering vegetation.
3. Minimize Impact on Existing Vegetation. Consider:
a. partial cut instead of clear cut.
b. using irregular clearing shapes.
c. feathering/thinning edges.
d. disposing of all slash.
e. controlling construction access.
f. utilizing existing roads.
g. limiting work within construction area.
h. selecting type of equipment to be used.
i. minimizing clearing size (i.e., strip only where necessary).
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j. grass seeding of cleared areas.
4. Maintain the Integrity of Vegetative Units. Consider:
a. utilizing the edge effect for structure placement along natural vegetative breaks.
C. STRUCTURES.
1. Minimize the Number of Visible Structures.
2. Minimize Structure Contrast. Consider:
a. using earth-tone paints and stains.
b. using cor-ten steel (self-weathering).
c. treating wood for self-weathering.
d. using natural stone surfaces.
e. burying all or part of the structure.
f. selecting paint finishes with low levels of reflectivity (i.e., flat or semi-gloss).
3. Redesign Structures that do not Blend/Fit. Consider:
a. using rustic designs and native building materials.
b. using natural appearing forms to complement landscape character (use special designs
only as a last resort).
c. relocating structure.
4. Minimize Impact of Utility Crossings. Consider:
a. making crossings at right angles.
b. setting back structures at a maximum distance from the crossing.
c. leaving vegetation along the roadside.
d. minimizing viewing time.
e. utilizing natural screening.
5. Recognize the Value and Limitations of Color. Consider:
a. that color (hue) is most effective within 1,000 feet. Beyond that point color becomes
more difficult to distinguish and tone or value determines visibility and resulting visual
contrast.
b. that using color has limited effectiveness (in the background distance zone) in reducing
visual impacts on structures that are silhouetted against the sky.
c. painting structures somewhat darker than the adjacent landscape to compensate for the
effects of shade and shadow.
d. selecting color to blend with the land and not the sky.
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