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Summary

Capitol Airspace conducted an obstruction evaluation and airspace analysisBeatwoe\Vind project
locatedoff the coast ofMassachusettsThe purpose for this analysis was to identify obstacle clearance
surfaces established by the Federal Aviation iAthtnation (FAA) that could limit the placement3a0

(259 metersand1,116foot tall (340 metersyvind turbinesd. At the time of this analysis57wind turbine
locations had been identifi@égblack pointsFigurel). This analysis assessed height constraints overlying
each location as well @ approximatel201-squaremile study area(128,640 acres52,059 hectares)
(blackoutline, Figurel).

The Bureau of Ocean Energy Management (BOEM) is responsible for regulating renewable energy
activities onthe outer continental shelf in accordance wa@ CFR Part 583s part of the application
procesdor leases, grants, and easemem§EM may requirthe inclusion ofin aeronautical study to
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unacceptable impact on civil aviation or military activities, it could result in denial of the application.

14 CFR Part 77 applies to all structures within US territorial airspace. 14 CFR Part 77.9 requires that al
strudures exceeding 200 feet AGL be submitted to the FAA so that an aeronautical study can be
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do not have an effect on the safety of air navigation ancetfieient utilization of navigable airspace by
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noted that the FAA has no control over land use in the United States and cannot enforce the findings of
its studies.

Thelowestobstacleclearance surfaces overlying tBeaconwind projectrange from549to 4,549 feet
above mean sekevel (AMSL) anare associated vth minimum vectoring altitude sectors and minimum
instrument flight rules (IFR) altitude sectors. Psmub structureshat exceed these surfaces would
require an increase to minimum vectoring altitugesl minimum IFR &itdes If the FAA determines
that any of these impacts would affect as few as one operation @ek\it could result in determinations
of hazard.

At 850(259 metersiand 1,116eet (340 meters}all, proposed wind turbines in the northecorner of

the study area would exceed these surfa¢éswever, no proposed wind turbine locations are in this
area.At 1,116feet (340 meters}all, as many as 10aroposed wind turbinethroughout the central and
northern sections of thetudy area would exceed these surfaces

Warning Area \WLO5A overlies theBeaconWind project and could result in military objections to
proposedwind development.
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2157 foundation positions (155 wind turbines and 2 offshore substation facilities). The analysis modeled 157 wind turbines.
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This study did not consider electromagnetic interference on FAA communication or surveillance radar
systems

Capitol Airspace applies FAA defined rules and regulations applicable to obstacle evaluation, instrument proceduresaassessmabn
flight rules (VFR) operations to the best of its ability and with the intent to provide the most accurate represéhiaiting airspace surfaces

as possible. Capitol Airspace maintains datasets obtained from the FAA which are upd@@&dayncycle. The results of this analysis are
based on the most recent data available as of the date of this report. Linmisipgcai surfaces depicted in this report are subject to change
due to FAA rule changes and regular procedure amendments. Therefore, it is of the utmost importance to obtain FAAodstefmimati
hazard prior to making substantial financial investmentsisnproject.
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Methodology

CapitolAirspace studied the proposed project based on location information providBddmpn Wind
Using thisnformation, Capitol Airspace generated graphical overagetermine proximity t@irports
(Figure 1), published instrument procedures, enroute aigga FAA minimum vectoring altitude and
minimum instrument flight rules (IFR) altitude chaatsd military airspace and training routes.

Capitol Airspace evaluated all 14 CFR Part 77 imaginary surfaces, published instrument approach anc
departure procedurs, visual flight rules operations, FAA minimum vectoring altitudes, minimum IFR
altitudes, and enroute operations. All formulas, headings, altitudes, beammbsoordinates used during

this study were derived from the following documents and data seurce

14 CFR Part 77 Safe, Efficient Use, and Preservation of the Navigable Airspace

FAA Order 740002 Procedures for Handling Airspace Matters

FAA Order 8260EUnited States Standard for Terminal Instrument Procedures

FAA Order 8260.83Jnited States Standard for Performance Based Navigational (PBN)
Instrument Procedure Design

Technical Operations Evaluation Desk Guide for Obstruction Evaluation/Airporte®Mepdsigl.5.1)
United States Government Flight Information Publication, US Terminal Procedures

National Airspace System Resource Aeronautical Data

National Oceanic and Atmospheric Administration Maritime Boundaries Data
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Sources: Esri, HERE. Garmin, Intermap. increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase. IGN, Kadaster NL.
Ordnance Survey, Esri Japan, METI, Esti China (Hong Kong}, (c) OpenStreetiap contributors, and the GIS User Community

Figurel: Publicuse (blue) angrivate-use (red airportsin proximity tothe Beaconwind project
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Study Findings

Territorial Airspace

The FAA conducts aeronautical studies for structures proposed within any state, territory, or
possession of the United States, within the District of Columbia, or within territorial Wwaters

surrounding the United StatésAlthough an offshore wind project may be located outside of
territorial waters, BOEM may require an aeronautical sagiyartof the application process.

The Beaco#Vind project is not located within territorial waters (purg@ure2). Therefore, the FAA
does not have a mandate to conduct aeronautical studies for wind turbines proposed within the
defined study area. Regardless, BOEM may require consultation with thedadt®oathe application
process, and providing an aeronautical study is useful to these consultations

Harragans et
Pier
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Nantucket

Territorial Airspace
(12 Nautical Miles)

Sources: Esri. HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL,
Ordnance Survey, Esri Japan, METI. Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community

Figure2: Territorial Airspacan proximity to theBeaconwind project

3 The Naibnal Oceanic and Atmospheric Administration (NOAA) defines territorial waters as 12 nautical miles measured fronh(ths .officia
baselinet a recognized low water line along the coast. NOAA publishes this boundary in a publicly asilsibleService

4 As described in FAA Order 7400.24 8~ « A" }% X _
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14 CFR Part 77.17(a)(2) Obstruction Standard and 77.1 9/21/23 Imaginary Surfaces

TheFAA uses level and sloping imaginary surfaces to determine if a proposed structure is an obstruction
to air navigation. Structures that are identified as obstructions are then subject to a full aeronautical study
andincreased scrutiny. However, exceeding a Part 77 imaginary surface does not automatically result in
the issuance of a determination of hazard. Proposed structures must have airspace impacts that
constitute a substantial adverse effect in order to warraetissuance of determinations of hazard

Military and publiause airportl4 CFR Part 77.17(a)(2) obstruction standard and 77.19/21/23 imaginary
surfaces do not overlie thBeaconwind project(e.g.,Figure3). However, aB50 (259 meterspnd 1,116

feet (340 metersjall proposed heights, wind turbines will exceed 77.17(a)élheight of 499 feet AGL at

the site of the objectt and will beidentified as obstructionegardless of location.
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Figure3: 14 CFR Pait7.17(a)(2)obstruction standard(dashed blue) and@7.19(solid blug imaginary surface
in proximity to theBeaconwind project
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Visual Flight Rules (VFR) Traffic Pattern Airspace

VFR traffic pattern airspaceuised by pilots operating during visual meteorological condi(MiEC) The
airspace dimensiorare based upon the category of aircraft which, in turn, is based upon the approach
speed of the mcraft. 14 CFR Part 77.@j)(2)and 77.19as applied to &isualrunway) imaginary surfaces
establish the obstacle clearance surface heights within VFR traffic pattern airspace.

VFR traffic pattern airspace does not overlie BeaconWind projectand should not limiB50 (259
meters)or 1,116foot (340 metersjall wind turbines within the defined study aregdure4).
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Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAQ, NPS, NRCAN, GeoBase, IGN, Kadaster NL,
Ordnance Survey, Esri Japan, METI. Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community

Figure4: VFRiraffic pattern airspacein proximity tothe BeaconWind project
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Visual Flight Rules (VFR) Routes

Duringperiods of margind/MC t low cloud ceilings and one statutdle visibilityt pilots often operate
below thefloor of controlled airspace. Operating under thesather conditions requires pilots to remain
within one statute mile of recognizable landmarks suchoads, rivers, and railroad tracks. The FAA
protects for known and regularly used VFR routes byrgsitructure heights within two statute miles of
these routes to no greater than 14 CFR Part 77.17(8a(i¢ight of 499 feet AGL at the site of the object

There is no dataset that identifies VFR routes or their utilization. Howev@&e#wenNind project is not
located within two statute miles of landmarks that could be used as VFR routes (hatched Eitamge,
5). Therefore, VFR routes should not limit wind development within the defined study area.

702

| Sources: Esri. HERE, Garmin| ent P Corp., GEBCO, USGS, FAG F\PS NRCAN GeoBase, IGN, Kadaster NL,
1 Ordl\anceSur\e Esri Jaban HET\ E Ch (h g Kong), (c) OpenStreetMal p tributors, and the GIS User Community

Figure5: Potential VFR routes in proximity to th@eaconwind project
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Instrument Departures

In order to ensure that aircraft departing during marginal weather conditions do not fly into terrain or
obstacles, the FAA publishes instrument departure procedures that provide obstacle clearance to pilots
as they transition betweerhe terminal and enroute environments. These procedures contain specific
routing and minimum climb gradients to ensure clearance from terrain and obstacles.

Proposed structures that exceed instrument departure procedure obstacle clearance surfaces would
require an increase to instrument departure procedure minimum climb gradients. If the FAA determines
that thisimpact would affects few a®ne instrument departur@er week it could be used as the basis

for determinations of hazard.

Instrument departure procedure obstacle clearance surfaces Eggre6) are in excess of othdower
surfaces and should not lin860 (259 metes)or 1,116foot (340 meters}all wind turbines within the
defined study area.

Figure6: Nantucket Memorial (ACK) obstacle departure procedure assessment
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