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** NOTICE OF PRESUMED HAZARD **

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)

Initial findings of this study indicate that the structure as described exceeds obstruction standards and/or would
have an adverse physical or electromagnetic interference effect upon navigable airspace or air navigation
facilities. Pending resolution of the issues described below, the structure is presumed to be a hazard to air
navigation.

See Attachment for Additional information.

Further study has been initiated by the FAA.

NOTE: PENDING RESOLUTION OF THE ISSUE(S) DESCRIBED ABOVE, THE STRUCTURE IS
PRESUMED TO BE A HAZARD TO AIR NAVIGATION. THIS LETTER DOES NOT AUTHORIZE
CONSTRUCTION OF THE STRUCTURE EVEN AT A REDUCED HEIGHT. ANY RESOLUTION OF THE
ISSUE(S) DESCRIBED ABOVE MUST BE COMMUNICATED TO THE FAA SO THAT A FAVORABLE
DETERMINATION CAN SUBSEQUENTLY BE ISSUED.

IF MORE THAN 60 DAYS FROM THE DATE OF THIS LETTER HAS ELAPSED WITHOUT
ATTEMPTED RESOLUTION, IT WILL BE NECESSARY FOR YOU TO REACTIVATE THE STUDY BY
FILING A NEW FAA FORM 7460-1, NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION.

If we can be of further assistance, please contact our office at (816) 329-2525. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2009-WTE-332-OE.
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Signature Control No: 107807735-108228745 ( NPH -WT )
Donna O'Neill
Specialist

Attachment(s)
Additional Information
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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 through 461-OE. 
 Each of the 130 wind turbines is identified as an obstruction and/or as having an adverse effect on the use of air
 navigation facilities or navigable airspace under the standards of 14 CFR, Part 77, as follows: 
 
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 an ARSR-4 (digital/long range search radar) with ATCBI-6.  ACK is an ASR-9
 (digital/terminal search radar) with Mode-S (digital secondary surveillance radar), and FHM is an ASR-8
 (analog/terminal search radar) with an ATCBI-5 (analog secondary surveillance radar).  
 
Wind turbines can present problems for primary (search) and secondary (beacon) radar coverage.  Wind turbine
 towers may provide line-of-sight (LOS) shielding issues and beam distortion.  Rotating wind turbines that are
 within line of sight of a search radar system provide unwanted target returns or "clutter".  Detection of small
 aircraft within a clutter environment may not be possible, especially for analog search radar systems.  
 
Another effect is that if a target is directly over the wind farm while its blades are in motion, detection will be
 unreliable, resulting in a reduction of the probability of detection (PD).  The result will be primary misses and
 non-reinforced beacon.  Targets without transponders will be displayed as uncorrelated video over the wind
 farm. 
 
Secondary Surveillance Radar (Beacon) 
 
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 2nm behind the wind farm (as viewed from
 the radar site) and at an altitude of 600', or lower, may be a problem due to line-of-sight shielding.   At 11
 nautical miles (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. 
 
Primary Surveillance Radar (Search) 
 
Line-of-sight shielding is not an issue as the wind turbine towers are at 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.  
 
FMH 
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The search radar located at FMH will be impacted by the cumulative effect of the wind turbines associated with
 this project.  The cumulative effect of rotational blades associated with this project 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 aircraft without transponders 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. 
 
ACK  
 
Pending wind patterns, the probability of detection (PD) over the wind farm will decrease as a result of wind
 turbine clutter, and due to raised thresholds that are a product of the dynamic geocensor map function.  The
 combination of these two factors will reduce the probability of detection over the wind farm.  This could
 result in a decrease in the beacon reinforcement rate over the wind farm, or primary misses 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. 
  
 
The radar system most vulnerable to the effects of the proposed wind turbine project is the FMH ASR-8.  The
 analog ASR-8 located at FMH 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.  ASR-8 performance can potentially be improved by adding a
 TDX-2000 external digitizer although its performance over a wind turbine farm is unknown at this time. 
 
Installation and optimization of a TDX-2000 with the FMH ASR-8 can provide many post processing tools and
 features that are designed for operating in a high clutter environment.  Constraints can be applied to the specific
 area of high clutter, such as the wind farm, to eliminate target detection for short run length, unwanted targets.
 Installation and optimization of TDX-2000 with an ASR-8 has an estimated cost of approximately $1.5 million.
  Power upgrades, necessary for installation should be approximately $200,000.   
 
If it is found that the addition of the TDX-2000 external digitizer does not mitigate the effects of the wind
 turbine farm on the FMH ASR-8, then the only other viable option is to replace the FMH ASR-8 system with
 an ASR-11 system.  The ASR-11 is a digital search radar with post processing capabilities.  The cost associated
 with a new radar facility would be estimated at $12-15 million. 
 
If further study finds that the construction of the Cape Wind project would produce a substantial adverse
 effect on aviation due to radar interference/degradation, funding through a reimbursable agreement with the
 proponent would be required for either mitigation option (external digitizer or replacement ASR-11).  The
 mitigation resolution would need to be implemented and operational prior to construction of the Cape Wind
 project.  The proponent would need to agree to immobilize all wind turbines and, as a part of the reimbursable
 agreement, to fund the replacement of the ASR-8 with an ASR-11 system if the external digitizer is installed
 and it is found that its performance is not acceptable to Air Traffic Control. 
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