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H-1 FAA Determination 
 



Federal Aviation Administration
Air Traffic Airspace Branch, ASW-520
2601 Meacham Blvd.
Fort Worth, TX 76137-0520

Aeronautical Study No.
2009-WTE-332-OE
Prior Study No.
2006-ANE-1078-OE
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Issued Date: 05/17/2010

Len Fagan
Cape Wind Associates, LLC.
75 Arlington Street, Suite 704
Boston, MA 02116

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Wind Turbine 4A-HSS
Location: Cotuit, MA
Latitude: 41-30-55.77N NAD 83
Longitude: 70-23-48.35W
Heights: 440 feet above ground level (AGL)

440 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:

As a condition to this Determination, the structure is marked and/or lighted in accordance with FAA
Advisory circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, a med-dual system - Chapters
4,8(M-Dual),&12.

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be completed and returned to
this office any time the project is abandoned or:

__X__ At least 10 days prior to start of construction (7460-2, Part I)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part II)

See attachment for additional condition(s) or information.

This determination expires on 05/17/2012 unless:

(a) extended, revised or terminated by the issuing office.
(b) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION
MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO THE
EXPIRATION DATE.

This determination is subject to review if an interested party files a petition that is received by the FAA on or
before June 16, 2010. In the event a petition for review is filed, it must contain a full statement of the basis
upon which it is made and be submitted in triplicate to the Manager, Airspace and Rules Division - Room 423,
Federal Aviation Administration, 800 Independence Ave., Washington, D.C. 20591.

This determination becomes final on June 26, 2010 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Office of Airspace and Rules via
telephone -- 202-267-8783 - or facsimile 202-267-9328.

This determination is based, in part, on the foregoing description which includes specific coordinates, heights,
frequency(ies) and power. Any changes in coordinates, heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration, including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.

An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

If we can be of further assistance, please contact Donna ONeill, at (816)329-2525. On any future
correspondence concerning this matter, please refer to Aeronautical Study Number 2009-WTE-332-OE.

Signature Control No: 107807735-126050584 ( DNH -WT )
Sheri Edgett-Baron
Acting Manager, Obstruction Evaluation Service

Attachment(s)
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Additional Information
Map(s)



Page 4 of 9

Additional information for ASN 2009-WTE-332-OE

The proposed construction consists of 130 wind turbines that would be located in Nantucket Sound,
 Massachusetts, within the area bounded by the following latitude/longitude coordinates: 
 
North Boundary Line 41-32-36.55N 
East Boundary Line 70-14-24.92W 
South Boundary Line 41-27-37.39N 
West Boundary Line 70-23-48.35W 
 
Each wind turbine was studied separately under Aeronautical Study Numbers 2009-WTE-332-OE through
 2009-WTE-461-OE.  In order to facilitate the public comment process, all 130 of the proposed structures were
 included in the public notice and circularized under 2009-WTE-332-OE.  However, separate determinations
 will be issued for each structure.  All comments received from this circularization were considered in
 completing each of the determinations for the studies. 
 
None of the turbines exceed any standards contained in Title 14 Code of Federal Regulations (14 CFR) Part
 77, Subpart C, Obstruction Standards.  None of the turbines would require a change to any instrument flight
 procedure.  However, each of the 130 wind turbines were identified as having an adverse effect on the use of
 air navigation facilities or navigable airspace and were studied in accordance with 14 CFR, Part 77, Subpart D,
 Aeronautical Studies of Effect of Proposed Construction on Navigable Airspace. 
 
The proposal was circularized (public notice) on February 13, 2009 to all known aviation interests and to
 non-aeronautical interests that may be affected by the proposal.  That notice advised that to be eligible for
 consideration comments must be received on or before March 22, 2009.  Subsequent to the distribution of
 the public notice, the FAA released the radar analysis report for the Cape Wind project that was used as the
 basis for the summary provided in the public notice.  The FAA received many requests for an extension of
 the comment period to allow additional time for interested persons to carefully read the radar study prior to
 submitting their comments.  In response to those requests, on March 19, 2010, the FAA extended the comment
 period until April 30, 2010. 
 
Fourteen (14) letters of objection (in addition to supporting information and documents) were received as a
 result of the circularization.  Most of the responders had similar concerns in two major areas:  radar impact
 and the effect on visual flight rules (VFR) flight operations.  There were also concerns expressed regarding
 the availability of wind turbines that meet the height filed, and environmental noise impacts.  The concerns
 expressed are summarized below. 
 
Comment:  Responder stated that any route adjustments that pilots would make to circumnavigate the proposed
 wind turbine farm would result in contributing significantly to environment noise impacts on the mainland as
 well as Martha's Vineyard and Nantucket islands. 
 
FAA Response:   Noise concerns are outside the scope of 14 CFR part 77 and are not addressed in an
 aeronautical study.  
  
Comment:  Responder objected to the FAA's continued study of this project when, to his knowledge, there are
 no wind turbines currently being manufactured that meet the "Description of the Action" stated in the Minerals
 Management Service (MMS) Cape Wind Draft Environmental Impact Statement (DEIS). 
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FAA Response:  An FAA aeronautical (airspace) study completed in accordance with 14 CFR Part 77 is a
 separate action to evaluate any impact on the navigable airspace, and not subject to requirements or statements
 in the MMS Cape Wind DEIS.  Our analysis and subsequent determination(s) are based on the information
 provided in the notice of construction filed with the FAA.  An FAA determination is valid for the height and
 location specified in a determination.  Any changes in the height of the proposed structure require a new filing
 and aeronautical study.  
 
Comment:  Many responders objected to this proposed wind turbine project based on adverse effect to the
 safety and efficiency of aircraft operating in accordance with VFR stating a considerable number of operations
 that would be affected; compression of flight as aircraft moved from the lower altitude strata (500 -1000 ft.
 AGL/AMSL) to a higher altitude to avoid the turbines; and, issues with circumnavigation during the frequent
 periods of marginal VFR weather experienced in this area. 
 
FAA Response:  The FAA does not agree.  In order for a proposed structure to have an adverse effect, it must
 first exceed a 14 CFR part 77 obstruction standards and/or be found to have a physical or electromagnetic
 radiation effect of the operations of air navigation facilities.  The proposed wind turbines do not exceed any 14
 CFR part 77 obstruction standards.  The proposals would have a physical or electromagnetic radiation effect on
 the current operation of the Falmouth Air Route Surveillance (ASR-8) radar facility (FMH ASR) and this issue
 is addressed in the next comment/response.  The effect on VFR aircraft operations are addressed later in this
 document. 
 
Comment:  Most responders objected to the proposed wind turbine project due to the adverse effect on
 the operation of air navigation facilities (specifically radar facilities) in the area.  Some of the responders
 provided their own external analysis of radar impacts.  This information was reviewed by the FAA's Technical
 Operations Division, which is responsible for the installation, maintenance, and operation of FAA air
 navigation facilities. 
 
FAA Response:  
 
There are three FAA radar sites that provide detection of aircraft for air traffic control within the Nantucket
 Sound area. These radar facilities are North Truro Cape (QEA), Nantucket (ACK), and Otis Air Force Base
 (FMH).  QEA is Air Route Surveillance Radar (ARSR-4) digital/long range search radar with secondary
 radar.  ACK is an ASR-9 (digital/terminal search radar) with digital secondary radar, and FHM is an ASR-8
 (analog/terminal search radar) with analog secondary radar. 
 
The FAA completed an extensive analysis of potential impacts to radar facilities that serve the subject area.
  Analysis indicated that the wind turbines may cause "unwanted search radar targets" to be displayed (i.e.
 clutter) on air traffic controller displays at the Cape TRACON and the intensity of the unwanted targets may
 inhibit search radar detection of real aircraft flying in the airspace above the wind turbines, especially in the
 case of the FMH ASR-8.  
 
The wind turbines will only affect the search radar service (primary).  There will be no noticeable effect on
 beacon (i.e. transponder) radar service as the proposed wind farm is not likely to affect detection of aircraft
 with an operational transponder.  Although unlikely, detection of transponder equipped aircraft flying within 2
 nautical miles (NM) behind the wind farm (as viewed from the radar site) and at an altitude of 600', or lower,
 may be reduced due to line-of-sight shielding.  At 11 NM, it is highly unlikely that there will be any false
 targets due to reflections.  Beam distortion caused by the wind turbines is also not likely. 
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Line-of-sight shielding is not an issue for primary surveillance radar (search) as the wind turbines will be a
 minimum of 9 nm from the nearest radar, and separated at a distance of 0.25 nm.  Only targets below 800'
 and within 3 NM of the wind farm may potentially be affected by shadowing.  However, at maximum range
 for either of the primary radars, the other radar will provide better coverage for areas impacted by the wind
 turbines. 
 
Depending on wind patterns and due to raised thresholds that are a product of the dynamic geocensor map
 function, the probability of detection for the ACK ASR-9 system over the wind farm will decrease as a result
 of wind turbine clutter.  This could result in a decrease in the beacon reinforcement rate over the wind farm, or
 result in primary target loss of aircraft without transponders.  There could also be a minimal amount of clutter
 displayed.  All ASR-9 sites have been upgraded with a 9PAC-II.  Included in this upgrade is the dynamic
 geocensor which is very adept at suppressing clutter.  Therefore, the adverse effect on the ACK ASR-9 system
 is not considered to be significant. 
 
The radar system most vulnerable to the effects of the proposed wind turbine project is the FMH ASR-8.  The
 analog ASR-8 has limited capabilities to resolve the effects of clutter caused by multiple wind turbines within
 a confined area.  Although changes made within the ASR-8 can reduce clutter, these changes also adversely
 impact detection of aircraft.  
 
The search radar located at FMH (ASR-8) will also be impacted by the cumulative effect of the wind turbines
 associated with this project.  The cumulative effect of rotational blades is expected to reduce search radar
 detection for aircraft at all altitudes above the wind farm area.  The unwanted clutter will be excessive for the
 ASR-8 over the wind farm and the ability to track non-transponder equipped aircraft over the wind farm will be
 impeded.  In its current configuration, the FMH ASR-8 has no effective means of mitigating clutter created by
 wind farms. 
 
Action will be necessary by the FAA to re-optimize one or more search radar system(s) to reduce the effects of
 unwanted targets caused by the wind turbines.  Re-optimization to reduce the unwanted targets may result in
 radar service performance losses in the subject area, such that, the probability of search detection of real targets
 may be diminished.  Additionally, in the case of the older search radar located at Falmouth (FMH ASR-8)
 it will be necessary to add additional equipment to reduce the unwanted effects if re-optimization does not
 mitigate the effects of the turbines or replace the existing radar system with a newer system, specifically an
 ASR-11. 
 
Without action by the FAA to modify or enhance the two radar systems adversely affected by the proposed
 wind turbines, a hazard that affects search radar target detection will exist in the airspace above the wind
 turbine area. 
 
Study disclosed that re-optimization is possible by adding a TDX-2000 modification on the FMH ASR-8
 radar, which will resolve any unwanted target issues.  In the unlikely event that the TDX-2000 modification is
 deemed unsatisfactory, an ASR-11 radar system would be required.  The proponent has agreed to pay for the
 TDX-2000 modification to the FMH ASR-8 radar.  The proponent also agreed to provide financial assurance
 by escrow or other financial means in the amount of $15,000,000 for a period of 24 months after 7460-2's are
 filed (based on substantiated, solid supporting evidence of an ASR-11 requirement) for the acquisition, siting,
 and installation of an ASR-11 system.  With this agreement and the re-optimization/modification of the radar
 systems at ACK and FMH, the FAA believes that there will not be a significant adverse effect to radar service
 in Nantucket Sound. 
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Aeronautical study disclosed that the proposed structure would have no effect on any existing or proposed
 arrival, departure, or en route instrument flight rule (IFR) operations or procedures.   
 
Study for possible visual flight rules (VFR) effect disclosed that the proposed structure would have no effect on
 any existing or proposed arrival or departure VFR operations or procedures.  It would not conflict with airspace
 required to conduct normal VFR traffic pattern operations at the Cape Cod Coast Guard Air Station (FMH),
 Barnstable Municipal Airport-Boardman/Polando Field (HYA), Nantucket Memorial Airport (ACK), Martha's
 Vineyard (MVY), or any other known public use or military airports.  FAA Order 7400.2G, Procedures
 for Handling Airspace Matters (the Order) provides criteria for evaluating the effect on VFR operations in
 Paragraph 6-3-8.  Subparagraph (c) states that the area considered for en route VFR flight begins and ends
 outside the airport traffic pattern airspace area or Class B, C, and D airspace areas.  The location of all wind
 turbines in this project would lie outside all traffic pattern airspace and outside Class B, C, and D airspace. 
 Therefore, they meet the criteria for and are appropriately considered to be in the area of en route operations.   
 
While it is recognized that some aircraft operating under visual flight rules (VFR) may have to alter their
 altitude or route of flight FAA Order 7400.2G, Paragraph 6-3-8(c)(1) states that a structure would have an
 adverse effect upon VFR en route air navigation if its height is greater than 500 ft. above the surface at its site
 and within 2 statute miles of any regularly used VFR route.  The Cape Wind project is within 2 statute miles of
 a regularly used VFR route.  However, the requested height for these structures is not greater than 500 ft. above
 the surface at their site.  The requested height is 440 ft. AGL/AMSL.  Therefore, according to the FAA Order
 7400.2G, the wind turbines at their proposed location and height do not meet the criteria to have an adverse
 effect on VFR en route operations.  At 440 ft. AGL/AMSL, the proposed structure(s) cannot be considered to
 have a substantial adverse effect on VFR en route flight operations.   
 
The proposed structures would be appropriately marked and/or lighted to make them conspicuous to airmen
 should circumnavigation be necessary.   
 
The cumulative impact of the proposed structure, when combined with other proposed and existing structures,
 is not considered to be significant.  Study did not disclose any adverse effect on existing or proposed public-use
 or military airports or navigational facilities, nor would the proposal affect the capacity of any known existing
 or planned public-use or military airport. 
 
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
 safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
 be a hazard to air navigation provided the conditions set forth within this determination are met. 
 
Additional Conditions 
 
1)  In addition to the 10 day prior notice specified earlier in this determination, the proponent for this project
 shall also notify this office at least 90 days prior to the start of construction to ensure aeronautical charts are
 updated to reflect this area as now being under construction.  It is imperative that the proponent ensures that
 this information has been received and acted upon.  This requires the proponent to speak directly with the
 current FAA Obstruction Evaluation Service (OES) specialist responsible for the Cape Wind project or his/her
 supervisor.  This information can be obtained from our website at http://oeaaa.faa.gov 
 
DO NOT LEAVE A VOICE OR ELECTRONIC MESSAGE.  PERSONAL CONTACT IS REQUIRED. 
 
2)  No construction may begin on any of the wind turbines within this project (structures studied and determined
 under ASN 2009-WTE-332-OE through 2009-WTE-461-OE) until the following actions have been completed: 
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     a)  The proponent has signed a reimbursable agreement with the FAA to cover the cost and installation of a
 TDX-2000 modification to the FMH ASR-8 radar. 
 
     b)  Extensive study supports the TDX-2000 as a viable solution to the projected radar interference issue. 
 However, to ensure acceptable radar coverage in the area, the proponent shall established financial assurance
 by escrow or other financial instrument in the amount of $15,000,000 for a period of 24 months after 7460-2's
 are filed (based on substantiated, solid supporting evidence of an ASR-11 requirement) for the acquisition,
 siting, and installation of an ASR-11 system in the event the TDX-2000 modification to the current FMH
 ASR-8 does not fully mitigate the radar interference/clutter issues.  
 
3)  The proponent shall work directly with the FAA during the construction period to ensure adequate
 temporary obstruction marking and lighting is in place to protect aviation until such time as all wind turbines
 are built and the final obstruction marking and lighting scheme is completed and operational. 
 
4)  Obstruction lighting systems on all wind turbines for which obstruction lighting is recommended shall be
 synchronized (specifically the red lights) to flash at the same time. 
 
 
NOTE:  THE SEPARATE DETERMINATIONS FOR ALL CASES ASSOCIATED WITH THE CAPE WIND
 PROJECT MAY BE IMMEDIATELY OBTAINED, AS THEY ARE COMPLETED, FROM OUR WEBSITE
 AT: 
 
http://oeaaa.faa.gov 
 
SEARCH USING THE INDIVIDUAL AERONAUTICAL STUDY NUMBER (2009-WTE-332 through
 461-OE). 
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Sectional Map for ASN 2009-WTE-332-OE
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H-4 MA CZM Consistency 
Certificate CW MMS Action 







 

 

H-5 MA CZM Consistency 
Certificate CW USACE Action 







 

 

H-6 MA DEP Water Quality 
Certificate 



































































































































 

USACE Permits 
 

 
























































































































	Text6: H-7 USACE Individual and Sect. 10/404 Permits


