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POST-CONSTRUCTION NOISE EVALUATION PROTOCOL 

This protocol addresses Clause (l) of Stipulation 19 Noise & Vibration to confirm 
conformance with the Project’s operational noise and vibration design goals.   

Design Goals 

Table 4-6A and Table 4-6B of the Pre-construction Noise Impact Assessment (PNIA) 
summarize the standards and design goals for the Project.  Some of the standards and 
design goals will be confirmed through measurement of sound levels from the Project once 
it is operational.  Many of the design goals will be confirmed by revised sound level 
modeling using the final layout and ultimate wind turbine model procured for the Project.   

With that in mind, the following standards and design goals will be measured following this 
protocol: 

• 1—Town of Sanford; 50 dBA at Non-Participant residence 
• 3—1999 WHO Guidelines; 45 dBA 8-hour at Non-Participant residence 
• 4—1999 WHO Guidelines; 55 dBA 8-hour at Participant residence 
• 8—Design Goal; 16/31.5/63 Hz limit of 65 dB at Non-Participant residence 
• 9—Pure tone limit at Non-Participant residence 

The following standards and design goals will be modeled and evaluated for compliance 
using the final layout, selected wind turbine, and the techniques described in the PNIA: 

• 2—NYS DEC lands 
• 5—55 dBA at Non-Participant property line 
• 6—40 dBA Leq, night, outside at Non-Participant (annual) 
• 7—50 dBA Leq, night, outside at Participant (annual) 
• 10—50 dBA at non-residential receptors 
• 11—No perceptible vibration 

 

Measurement Program 

The monitoring program will be conducted consistent with ANSI S12.18-1994 “Procedures 
for Outdoor Measurement of Sound Pressure Level”.  Within ANSI S12.18-1994, Method 
#1:  “General method for routine measurements” will be followed.  The program will 
generally be unattended (see “Duration of Testing”) but at least parts of two days and two 
nights will be augmented with attended observations during the program. 

SCADA data showing power output (kW) and hub height wind speed for the wind turbines 
will be provided by Bluestone Wind following the conclusion of the program so that the 
operational status can be evaluated.  Testing conditions must include the wind speed 
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producing the highest sound power level of the wind turbine ultimately selected.  This will 
determine if a period of worst-case sound levels were generated by the wind turbines.   

Proposed Testing Locations 

Sound level compliance testing is proposed at eight (8) of the nearest residences to the 
project.  Six of these would be non-participants and two would be participants.  Possible 
compliance testing locations will be selected based on two primary criteria: 

• Highest 1-hour modeled sound levels, and 

• Participation status. 

In addition, an attempt will be made to test at different locations within the project area.  
For example, ID #112 and ID #118 were both modeled at 45 dBA and are nearby, thus 
only one of the these two locations is recommended for testing.  These locations are 
described below, and shown on Figure 9-2 of the PNIA.  Testing at these locations is 
contingent upon receiving landowner permission.  All sound levels listed below are 1-hour 
Leq from the loudest wind turbine under consideration. 

♦ ID #392 (Participating).  This location is nearest the collection substation and battery 
storage facility, and was modeled at 50 dBA. 

♦ ID #268 (Participating).  This location is south of WTG 5, is the highest wind-turbine 
influenced sound level, and was modeled at 49 dBA. 

♦ ID #32 (Non-Participating).  This location is southwest of WTG 26, and was 
modeled at 45 dBA. 

♦ ID #207 (Non-Participating).  This location is northeast of WTG 1, and was modeled 
at 45 dBA. 

♦ ID #133 (Non-Participating).  This location is south of WTG 27, and was modeled at 
45 dBA. 

♦ ID #112 (Non-Participating).  This location is southwest of WTG 1, and was 
modeled at 45 dBA. 

♦ ID #120 (Non-Participating).  This location is northwest of WTG 22, and was 
modeled at 44 dBA. 

♦ ID #180 (Non-Participating).  This location is west of WTG 34, and was modeled at 
44 dBA. 
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Proposed Measurement Equipment 

Since this is a wind turbine project, the wind speeds during the sound study are important.  
The ground level wind speed has a direct influence on the sound levels, and is limited to 5 
m/s (~11 mph) by ANSI 12.18 Method #1.  Ground level wind speed data will be 
continuously measured at 2 meters above ground level at a minimum of three (3) locations.  
These wind speed locations will be coincident with sound level locations.  Meteorological 
data, including at a minimum temperature, relative humidity, and precipitation, will be 
collected using either an on-site weather station or data available from the nearest New 
York State Mesonet system station. 

Equipment which will be used for this program must include ANSI S1.4-1983 Type 1 Sound 
Level Meters.  This instrument will have data logging capability and will be programmed to 
log statistical data every 10 minutes.  One minute time history data will be collected as 
well.  Audio recordings may also be collected at each site.  The instruments will measure 
one-third octave bands from 12.5 Hz to 10,000 Hz, and A-weighted (dBA) data.  This will 
allow for the evaluation of the 16, 31.5, and 63 Hz airborne vibration and rattle criteria.  In 
addition, these one-third octave bands will allow for evaluation of a “pure tone” from 25 Hz 
to 10,000 Hz in accordance with ANSI S12.9 Part 3/Annex B Section B.1.  The sound level 
meters will be placed no closer than 25 feet to a large reflecting surface such as the side of 
the house. 

The following metrics will be measured at a minimum:  Leq, L1, L10, and L90.  All 
measurement equipment will be calibrated in the field before and after the surveys with the 
manufacturer’s acoustical calibrator which meets the standards of IEC 60942-2003 Class 1L 
and ANSI/ASA S1.40-2006 (R2016).  All equipment shall have been certified accurate by an 
independent laboratory within the 12 months prior to testing. 

Duration of Testing 

Sound levels will be measured 24 hours/day for at least 14 consecutive days in accordance 
with the guidance suggested by NARUC (2011).  The testing will be done twice within the 
first 12 months following commercial start-up:  once during leaf-on (generally during the 
months of June to September), and once during leaf-off conditions (generally during the 
months of December to March).  This will capture a wide range of wind speeds and thus 
potential sound level conditions. 
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Noise and Vibration Goals to be Evaluated 

Table 1 below summarizes the sound levels to be evaluated from the post-construction 
measurement program. 

Table 1  Summary of Measured Sound Standards or Design Goals -- Bluestone Wind 
# Municipality or 

Organization 
Sound Level 

Limit 
Assessment 

Location 
Noise 

descriptor 
Period of 

Time 
Participant 
Status 

1 Town of Sanford 
Renewable Energy 
Systems §1402.5(A)(5) 

50 dBA  Exterior 
wall of the 

nearest non-
participating 

residence 

Leq 1-hour; day 
or night 

Non-participant 

3 Design goal (1999 
WHO Guidelines) 

45 dBA At residence Leq 8-hour; 
nighttime 

Non-participant 

4 Design goal (1999 
WHO Guidelines) 

55 dBA At residence Leq 8-hour; 
nighttime 

Participant 

8 Design goal (Permit 
condition Case 14-F-
0490 (Cassadaga 
Wind)) 

65 dB at 16, 
31.5, 63 Hz 

At residence Leq 1-hour; day 
or night 

Non-participant 

9 Design goal (Permit 
condition Case 14-F-
0490 (Cassadaga 
Wind)) 

No pure 
tone or 5 

dBA penalty 
if a 

prominent 
tone occurs 

At residence Leq 1-hour; day 
or night 

Non-participant 

 

Reporting 

Following completion of the each seasonal survey, a technical report showing the “as-built” 
sound levels from the wind energy facility will be prepared.  Data will be analyzed for the 
time periods and metrics listed in Table 1.  The “turbine only” sound levels will be 
compared to the project design goals.  “Turbine only” sound levels may be calculated by 
subtracting shutdown sound levels (“background”) from the “total sound” of the 
measurement data with the wind turbines operating.  Sound level data will be excluded 
from analysis during periods of precipitation, ground level wind speeds above 5 m/s, or 
during temperatures/relative humidity outside equipment specifications. 

 

 


	post-construction noise evaluation protocol


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


