MassDEP Commonwealth of Massachusetts

DEVAL L. PATRICK

Governor

Executive Office of Energy & Environmental Affairs

Department of Environmental Protection

One Winter Street Boston, MA 02108 « 617-292-5500

MAEVE VALLELY BARTLETT

Secretary

DAVID W. CASH

July 8, 2014

Kingston Board of Health
ATTN: Mr. Joseph Casna, Chair
Kingston Town House

26 Evergreen Street

Kingston, MA 02364

RE: Interim Report for Kingston Wind Independence Turbine Acoustical Study (Dated
June 13, 2014)

Dear Chairperson Casna;

Enclosed please find an Interim Report for the Kingston Wind Independence Turbine
Acoustical Study (dated June 13, 2014). This interim report provides partial results of an
acoustical monitoring study of the Kingston Wind Independence (KWI) wind turbine in operation
at the wastewater treatment facility located on Cranberry Road in Kingston, Massachusetts. As
you know, this Acoustical Study was conducted in response to requests from KWI and the
Kingston Board of Health to the Massachusetts Clean Energy Center (MassCEC) and
Massachusetts Department of Environmental Protection (MassDEP) to assist with sound
sampling. The Acoustical Study has been performed by the consulting firm of Harris, Miller,
Miller and Hanson Inc. (HMMH) under contract to MassCEC.

MassDEP and MassCEC requested HMMH to prepare this interim report to make
available data from successful monitoring events from October 2013 through April 2014. As you
know, the full study has taken longer to complete than anticipated due to persistent weather
challenges, turbine operational issues, and problems with background noise contamination. Now
that the winter sampling season has ended, the time identified in the scope as appropriate for
monitoring worst case scenario sound impacts has also ended. Therefore, HMMH has analyzed
results that we believe should be shared and discussed in a timely fashion with the Town and
other parties.
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This interim report presents results for the two monitoring sites closest to the KWI
turbine, and from the two successful sampling nights during which there were moderate to high
wind speeds. These locations and wind conditions represent two of the seven monitoring
scenarios included in HMMH’s scope of work'. A final, full report for this study, which will
include all of the validated sound data successfully collected, will be available after HMMH
completes data validation and then MassDEP and MassCEC subsequently complete review.

MassDEP is providing this interim report to give you timely information from the two
nights where the quality-assured data reveals exceedences of MassDEP’s noise threshold of 10
dBA over background. The monitoring data shows exceedences on March 2, 2014 (Scenario #2)
and March 15, 2014 (Scenario #3), both at the 13 Schofield Road monitoring location. The
exceedences occurred with winds from the South and Southwest at moderate and high speeds of 8
to 10.3 meters/second at hub height. On March 2, 2014, the data collected indicates that there
was a 15 dBA difference between the L90 Background and the LMax sound from the KWI wind
turbine. On March 15, 2014, the data collected indicates that there was a 13.7 dBA difference
between the L90 background and the LMax sound from the KWI wind turbine.

Our agency review of the monitoring data in the attached interim report focused on
determining compliance with MassDEP regulations and policy, and did so in accordance with the
agency’s current monitoring protocols. Specifically, MassDEP evaluated only the A-weighted
broadband sound data collected on the slow meter setting. MassDEP’s determination of
exceedences is based on a comparison of the L90 background sound including the sound of traffic
from Route 3 compared to the LMax sound levels excluding any source of interference sound
(traffic).

As you will see in the attached interim report, additional recorded sound data was
collected on these two sampling nights by HMMH. This data was collected and included in the
attached report in accordance with the monitoring scope developed by HMMH and MassCEC
with input from MassCEC’s stakeholder engagement process. This additional data includes
sound levels using various filters, speciated sound by octave band, and sampling conducted on the
fast meter setting. MassDEP has not validated this additional information.

The remaining data from successful sampling for scenarios #1 and #7 is still undergoing
validation by HMMH but, according to HMMH, the preliminary findings in this interim report
represent the only exceedences of MassDEP’s regulations and policy in the sampling to date.
Given the amount of time it has taken to successfully collect the data for Scenarios #1, #2, #3,
and #7, and given the exceedences found in the data presented in this preliminary report -- along
with HMMH’s preliminary conclusion that no other exceedences of greater than 10 dBA have
been identified -- MassDEP is not planning to request additional sound sampling beyond what has
already been successfully conducted. HMMH has indicated that it may be able to estimate
impacts for the uncompleted scenarios via modeling based on data that has been collected,
including some ambient sound sampling.

! All scenario references are to those described in HMMH'’s February 6, 2014 memorandum to MassCEC
and MassDEP. Table 1 of the Interim Report includes a description of the scenarios.
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A final, full report for this study will include all of the validated sound data successfully
collected to date. The full report will include additional analysis not directly related to
compliance with MassDEP’s noise policy but contained in HMMH’s overall scope of work based
upon MassCEC’s stakeholder engagement process. MassDEP hopes that HMMH will supply the
full report with the remaining data to us shortly so we can begin our review in the coming weeks,
and we hope that MassCEC and MassDEP will be able to provide the Town, KWI and other
stakeholders with the reviewed report shortly thereafter.

MassDEP is available to discuss this interim report and the options for moving forward to
address the exceedences identified herein. We look forward to meeting with the Board after you
have reviewed the contents in order to answer any questions you may have about our assessment
of the findings. To follow up on next steps, and should you have any questions regarding
MassDEP’s assessment of the enclosed report, please feel free to contact me at 617-292-5792.

Sincerely,

Douglas Fine
Assistant Commissioner for Planning and Evaluation

Enc:  Interim Report for Kingston Wind Independence Turbine Acoustical Study (Dated June
13, 2014)

Cc: Tom Bott, Planning Director, Kingston
Bradford Cleaves, Kingston Wind Independence
Kially Ruiz, Kingston Wind Independence
Duncan Peterson, Kingston Wind Independence
Phil Weinberg, Regional Director, Southeast Regional Office, MassDEP
Nancy Seidman, Assistant Commissioner, Bureau of Waste Prevention, MassDEP
Nils Bolgen, Massachusetts Clean Energy Center (MassCEC)
Christopher Menge, Harris Miller Miller & Hanson (HMMH)
Eric Cox, Harris Miller Miller & Hanson (HMMH)
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TECHNICAL MEMORANDUM

To: Nils Bolgen, Massachusetts Clean Energy Center
Douglas Fine, Laurel Carlson, Massachusetts Department of Environmental Protection
From: Christopher Menge and Eric Cox
Subject: Interim Report for Kingston Wind Independence Turbine Acoustical Study
Reference: HMMH No. 305270.001
Date: June 13, 2014

1. INTRODUCTION

This technical memorandum provides an interim report on the results of an acoustical monitoring
study of the Kingston Wind Independence (KWI) wind turbine in operation at the wastewater
treatment facility located on Cranberry Road in Kingston, MA. This study is being conducted in
cooperation with the Massachusetts Department of Environmental Protection (MassDEP), the
Massachusetts Clean Energy Center (MassCEC), the Town of Kingston Board of Health, and the
KWI wind turbine project operator.

This interim report presents A-weighted sound level results for the two monitoring sites closest to the
KWI turbine and for two nights with moderate to high wind speeds. information on the acoustical
monitoring program including locations, monitoring conditions, instrumentation, procedures, and a
summary of monitoring activities are outlined in Section 2 of this report. Technical specifications of
the KWI wind turbine are discussed in Section 3. Details of the data analysis methodology as well as
the acoustical monitoring results are presented in Section 4.

Referenced figures and tables are included at the end of this report. Monitoring site photographs and
detailed acoustical data are attached as Appendices A and B, respectively, and a detailed description
of the noise metrics used in this report is attached as Appendix C.

2. ACOUSTICAL MONITORING PROGRAM

HMMH has collected acoustical data during nighttime hours under a variety of wind conditions at
several monitoring locations both with the KWI turbine in normal operation and also with the wind
turbine shut down. The two specific acoustical monitoring locations discussed in this interim report
are the residential sites shown in Figure 1, attached at the end of this memo. Supplemental site
photographs are included in Appendix A.

2.1 Monitoring Locations & Conditions

The monitoring site at 13 Schofield Road is located at a multi-family town-house style residential
development approximately 740 feet to the northeast from the base of the KWI wind turbine. The
monitoring site at 3 Leland Road is located at a single-family home about 990 feet to the northeast
from KWI. Route 3 runs from northwest to southeast between the KWI turbine and the residential
monitoring sites, about 520 feet away from KWI. Noise sources typically observable at the two
monitoring locations include vehicles on Route 3, local traffic, aircraft overflights, and MTBA
commuter train horns. During the quietest nighttime hours other distant noise sources are
occasionally audible such as commercial or industrial equipment, the No Fossil Fuel wind turbines,
and commuter trains that idle during very cold weather at the MBTA layover facility located beyond
the end of both Copper Beech Drive and Marion Drive and adjacent to Country Club Way.
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Please note that idling MBTA trains were not audible at either measurement location at any time
during the two nights of acoustical monitoring included in this interim report. The No Fossil Fuel
wind turbines were occasionally audible at both measurement sites on both nights of monitoring but
did not at any time appear to dominate the ambient sound environment.

Table 1 presents target conditions for acoustical monitoring of the KWI turbine as outlined in the
HMMH memorandum dated February 6, 2014, entitled “Revised Acoustical Monitoring Scenarios
for Kingston Wind Independence Turbine”. This table lists the scenarios for compliance testing of
the wind turbine and incorporates some modifications from the August 5, 2013 HMMH letter with
subject “Revised Scope for Acoustical Monitoring of Kingston Wind Independence Turbine”
regarding appropriate ranges of wind speed and direction for conducting acoustical monitoring. The
February 6, 2014 revisions provided the flexibility necessary to complete data collection for the
Kingston acoustical study in a timely fashion while also providing sufficient information regarding
compliance of the wind turbine under various conditions.

Results for Scenarios 2 and 3 at two of four monitoring locations are presented in this interim report.
Acoustical monitoring was conducted during additional periods at the 13 Schofield Road and
3 Leland Road monitoring sites and also at additional locations on Leland Road, Prospect Street,
Copper Beech Drive, and the Kingston Intermediate School. Results from this monitoring will be
presented in a forthcoming comprehensive report.

2.2 Procedures & Instrumentation

The protocols for acoustical monitoring of the KWI turbine were outlined in the January 23, 2014
HMMH memorandum with subject “Kingston KWI Turbine Acoustical Monitoring Protocol —
Proposed Revisions”. This memo presented some modifications from the August 5, 2013 “Revised
Scope for Acoustical Monitoring of Kingston Wind Independence Turbine” that were needed to
address issues identified during the initial nights of monitoring, which include heavy volumes of
overnight traffic on Route 3 and also noise generated by auxiliary equipment that operates for several
minutes after the wind turbine has been shut down'.

The revised acoustical monitoring procedures were as follows:

During each night of monitoring, HMMH consultants collected data between the hours of
approximately 1 AM and 3 AM, when traffic on Route 3 is lightest. At each site, we first measured
with the KWI turbine and all auxiliary equipment fully shut down for about 20 minutes to allow for
collection of ambient acoustical data. We then measured with the wind turbine in operation for a
period of about 30 minutes. It typically took a few minutes for the remote operators to initiate the
wind turbine startup and another couple of minutes for the blades to begin to turn at full speed, so the
initial five minutes of KWI monitoring have not been carefully analyzed and we generally focused
analysis efforts on the subsequent 20 minutes. An additional five minutes of data was then also
collected for contingency purposes (this data was utilized for the monitoring at 3 Leland Road due to
the heavy volumes of traffic on Route 3 during the measurements as well as several extended periods
of wind generated noise during measurements at higher wind speeds).

An HMMH consultant attended all measurements at all sites. HMMH generally deployed two
consultants and sound level monitors to allow us to measure at two locations simultaneously during
the quietest nighttime hours with the least amount of traffic on Route 3. During the data collection,

! During nighttime acoustical monitoring conducted on January 20, 2014, the HMMH consultant noticed that
auxiliary equipment in the wind turbine nacelle continued operating for 10 or more minutes after the turbine was
shut down and the blades stopped spinning. HMMH concluded that there was a small but non-negligible effect
on the ambient sound levels that were collected while this secondary equipment was still operating. Therefore,
to ensure valid and conservative measurement of ambient background sound, HMMH modified the acoustical
monitoring procedures to make certain the wind turbine was completely shut down (blades stopped turning and
auxiliary equipment off) before conducting any subsequent nighttime ambient sound level monitoring.
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the HMMH consultants logged the noise sources that appeared to dominate measured sound levels
on a moment-to-moment basis and also noted wind speeds that occurred near the ground at each site.

The acoustical monitoring was conducted using ANSI Type 1 “Precision” Bruel & Kjaer model 2250
sound level analyzer kits including a microphone, pre-amplifier, microphone stand, 7-inch
windscreen, and an acoustical calibrator. All of the noise measurement instrumentation is owned by
HMMH, conforms to ANSI Standard S1.4 for Type 1 (Precision) sound level meters, and have
current calibrations traceable to the U.S. National Institute of Standards and Technology (NIST).
Additional field calibrations of the instruments were carried out before and after each nighttime
measurement using a NIST-certified acoustical calibrator.

In addition, the measurements were conducted in accordance with industry best practices and in
general compliance with appropriate professional standards such as ANSI S12.18 “Procedures for
Outdoor Measurement of Sound Pressure Level” and ASTM E 1779-96a (Reapproved 2004)
“Standard Guide for Preparing a Measurement Plan for Conducting Outdoor Sound Measurements”.

Noise measurement microphones were tripod-mounted at a 5-6 foot elevation and placed a sufficient
distance away from reflecting surfaces and with a direct line of sight to the turbine. The HMMH
consultant operating the sound analyzer was located at least 25-50 feet away from the microphone
position and remained silent at all times to prevent interference with the data collection.
Anemometers used to monitor wind speeds near ground level were tripod-mounted at a 3-4 foot
elevation and placed near to the consultant for easy observation.

The acoustical instrumentation measured sound levels continuously in the frequency range from
6.3 Hz to 20,000 Hz. The instruments were programmed to report (store) both slow-response and
fast-response broadband A-weighted and C-weighted sound levels as well as unweighted
octave-band and one-third octave-band spectral data in 1-second intervals. The fast-response
broadband A-weighted sound level was also logged simultaneously at a 1/10-second rate.

During all of the acoustical monitoring, we captured high-quality audio recordings in addition to
collecting sound metric data and making in-person attended observations, such that the sounds heard
during all measurements could be listened to with proprietary software provided to HMMH by the
manufacturer of our sound analyzer instrumentation. This was a helpful approach since any of the
measurements could then be reviewed, even more than once if necessary, to further identify noise
sources and select time periods with appropriate data for detailed analysis.

2.3 Monitoring Schedule & Summary

After several delays due to operational issues with the KWI turbine, the acoustic monitoring study
commenced in December 2013. The schedule for acoustical monitoring of the wind turbine was
finalized in the March 28, 2014 “Extended Acoustical Monitoring Schedule for Kingston Wind
Independence Turbine”. This memo provided notification of an extended the timeframe for
acoustical monitoring into mid-April 2014, with the final night of measurements subsequently
conducted on Wednesday April 9, 2014.

A complete timeline and summary of our efforts to conduct acoustical monitoring is as follows:

®  Successful data-collection efforts:

o February 18, 2014 — successful daytime acoustical monitoring was conducted at the
Kingston Intermediate School (Scenario #7)

o March 2, 2014 — successful nighttime acoustical monitoring with moderate wind speeds was
conducted in the Schofield/Leland/Prospect neighborhood (Scenario #2)

o March 15, 2014 — successful nighttime acoustical monitoring with higher wind speeds was
conducted in the Schofield/Leland/Prospect neighborhood (Scenario #3)
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o March 22, 2014 — additional nighttime acoustical monitoring with moderate wind speeds
was conducted in the Schofield/Leland/Prospect neighborhood (Scenario #2)

o April 7, 2014 — successful nighttime acoustical monitoring with low wind speeds was
conducted in the Schofield/Leland/Prospect neighborhood (Scenario #1)

o April 9, 2014 — successful nighttime ambient acoustical monitoring was conducted in the
Copper Beech Drive neighborhood

®  Notes on other data-collection efforts:

o December 13, 2013 — data initially thought to be useful, but later, ambient sound levels were
found to be affected by KWI auxiliary equipment noise during shutdown periods

o January 20, 2014 — wind direction and speeds that were forecast did not develop and
ambient sound levels again affected by KWI auxiliary equipment noise

February 20, 2014 — monitoring unsuccessful due to nearby atypical noise (snow removal)

February 22, 2014 — monitoring cancelled due to technical issue with auto-lubrication
system rendering KWI turbine non-operable

o February 28, 2014 — high wind speeds were forecast (Scenario #3), but only moderate wind
speeds occasionally approaching higher speeds developed, so additional monitoring was
conducted on March 15, 2014 with stronger and more steady wind speeds (to capture turbine
full-power conditions as requested by residents and agreed to by MassDEP and MassCEC)

o March 22, 2014 — low wind speeds were forecast (Scenario #1), but moderate wind speeds
actually developed (Scenario #2, which had already been measured on March 2, 2014), so
additional monitoring during low wind conditions was conducted on April 7, 2014

o April 3 and April 4, 2014 — the wind speeds that were forecast did not develop, so
monitoring was cancelled

Results for the acoustical monitoring conducted on March 2 and 15, 2014 are presented in this
interim report.

3. KWITURBINE TECHNICAL SPECIFICATIONS

The KWI wind turbine is in operation at the wastewater treatment facility located on Cranberry Road
in Kingston. It is a Hyundai Heavy Industries HQ2000 WT86 2.0 Megawatt wind turbine with an
approximately 80 meter tower height. Some further technical specifications of the KWI turbine are
discussed in the subsections below.

3.1 Power Curve

The power curve shown in Figure 2 indicates the power produced by the KWI turbine as a function
of the wind speed at the 80 meter hub-height. At wind speeds above 10 m/s the turbine approaches
full power generation. The KWI turbine reaches maximum 2000 kW production levels at hub-height
wind speeds above 12 m/s.

3.2 Sound Power Levels

The sound power level curve shown in Figure 3 indicates the acoustical sound power produced by
the KWI turbine as a function of the wind speed at the 80 meter hub-height. At wind speeds above
10 m/s the turbine approaches its maximum sound power level. The KWI turbine reaches the
maximum sound power level of 105 dBA at hub-height wind speeds above 14 m/s.
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3.3 Supervisory Control and Data Acquisition (SCADA)

HMMH was provided hub-height wind speed and direction data for each monitoring period in
10-minute intervals via the KWI turbine Supervisory Control and Data Acquisition (SCADA)
system, as well as energy production and other additional metrological and operational data.

We were also able to collect wind speed and direction data in 1-second intervals from the real-time
KWI SCADA system output. This data could not be provided to us in a digital format, so generating
a screen capture video of the SCADA system utility software was the only feasible way to record this
data for later review. Our subsequent analysis indicated that maximum sound levels attributable to
the KWI turbine generally occurred at wind speeds comparable to 10-minute average wind speed
values and were typically not associated with short-term wind gusts. Please note that the maximum
sound level attributable to the KWI wind turbine in each 5-minute monitoring period as well as
corresponding hub-height wind speeds are shown in red text on the detailed acoustical monitoring
reports included in Appendix B.

4. ANALYSIS OF ACOUSTICAL MONITORING DATA

The methodology for analysis of the KWI wind turbine acoustical monitoring data was outlined in
the August 5, 2013 “Revised Scope for Acoustical Monitoring of Kingston Wind Independence
Turbine”. The following subsections describe the data analysis methodology and measurement
uncertainty and also present the acoustical monitoring results.

4.1 Data Analysis Methodology

As discussed previously, HMMH conducted nighttime measurements with the KWI wind turbine
shut down for about 20 minutes to allow collection of ambient acoustical data, followed by about
20 minutes of monitoring with the wind turbine operating.

The acoustical instrumentation had been programmed to measure continuously from 6.3 Hz to
20,000 Hz and to report both slow-response and fast-response broadband A-weighted and
C-weighted sound levels as well as unweighted octave-band and one-third octave-band spectral data
in 1-second intervals. The fast-response broadband A-weighted sound level was also logged
simultaneously at a 1/10-second rate. In addition, G-weighted and Z-weighted (unweighted)
broadband sound levels were computed from the 1-second spectral data.

The measured acoustical data were then analyzed in 5-minute and 20-minute intervals®. Detailed
acoustical data are attached as Appendix B. For each individual 5-minute and total 20-minute
measurement period with the turbine on or off, a detailed monitoring report is included presenting
the acoustical data both graphically and numerically. The date and time span of each measurement
are clearly indicated, as well as the average wind speed and direction, and other useful information
such as the air temperature and the turbine energy production. A log of noise events is also included.

We report broadband sound levels in A-, C-, and G-weightings for a variety of acoustical metrics,
including the maximum (L), equivalent (energy-average) (L.q), and statistical percentile sound
levels (L,, denoting the sound level exceeded n-percent of the time). Statistical noise levels of
particular interest are the Ly, which represents typical maximum noise levels, the Lsy, which
represents the median sound level, and the Lgy, which represents the ambient “background” noise

% Throughout this interim report, we refer to “5-minute” and “20-minute” measurement periods both with the wind
turbine operating and shut down. Results calculated over these time periods will typically not correspond to
exactly 5 minutes or 20 minutes in total duration since the measurements are adjusted to remove any
uncharacteristic sound events and are then presented both including and also excluding periods of Route 3
traffic noise, making them shorter in duration. Therefore, the “5-minute” and "20-minute” periods cited
throughout this report refer to approximate periods of time. The actual percentage of time included for results
calculated over these periods are shown on the detailed acoustical monitoring reports provided in Appendix B.
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from relatively continuous sources. In addition, the maximum (L,,,x) sound levels reported for each
S-minute period have been averaged to determine an average maximum (Avg L,.x) sound level for
each corresponding 20-minute period. We also report unweighted octave-band data as well as
corresponding one-third octave-band data and overall Z-weighted (unweighted) broadband sound
levels. A detailed description of the noise metrics used in this report is attached as Appendix C.

For each measurement, we also include a summary of the acoustical metric data calculated over both
the 20-minute period with the KWI turbine shut down and the subsequent 20 minutes with the
turbine operating normally. We then provide a comparison summary between the different sound
metrics reported for the 20-minute ambient period and the 20-minute period of turbine operation.

The same set of acoustical metrics was developed for each measurement under two conditions
relative to ambient noise. One condition with the KWI turbine operating included all ambient sound
(most significantly from traffic on Route 3) along with the noise generated by the wind turbine; the
other condition included only periods when the turbine dominated the sound level and other sounds
(such as traffic on Route 3) were not noticeable, which is useful in determining the noise levels
directly attributable to the KWI turbine.

Similarly, one set of metrics with all ambient sound present was developed for the entire
measurement period with the KWI turbine shut down; another set of metrics was developed for those
periods when traffic noise from Route 3 was not noticeable. Ambient background Lg, sound levels
are only very slightly influenced by Route 3 traffic noise and will be very similar for either data set.
However, other acoustical metrics such as average maximum (Avg L) and equivalent (Lq) sound
levels will be dominated by traffic noise from Route 3 in one data set and will be representative of
sound levels generated by other less dominate and generally more distant noise sources for the other
data set, which is useful in comparing noise levels produced by the KWI turbine to sound levels
associated with Route 3 traffic and also sound levels attributable to other ambient noise sources.

Please note that this interim report presents acoustical monitoring data collected simultaneously
using both slow-response and fast-response sound level meter settings, however the results are
otherwise limited to A-weighted sound levels only. Discussion of C-, G-, and Z-weighted sound
levels and sound level modulation depth will be included in a forthcoming comprehensive report.

4.2 Measurement Uncertainty

Instrumentation field calibrations were carried out before and after each nighttime measurement and
included all microphone extension cables in the signal chain. Calibration drift was less than 0.1 dB
during all measurements at all monitoring sites. In addition, we used 7-inch windscreens that are
rated for accurate measurement of A-weighted sound levels with up to 5 m/s wind speeds near the
ground. We generally did not encounter wind gusts of more than 3 to 4 m/s near ground level during
the overnight acoustical monitoring. Overall, our Bruel & Kjaer model 2250 Type 1 (Precision)
sound level meters can measure sound levels to an accuracy of about +1 dBA.

Additionally, our acoustical monitoring procedures included measuring corresponding turbine-on/off
periods as contiguously as possible and with the same instrumentation. This approach results in
reduced uncertainty when cross comparing the acoustical data.

4.3 Results

The results of acoustical monitoring of the KWI wind turbine at 13 Schofield Rd. and 3 Leland Rd.
on March 2 and 15, 2014 for Scenario 2 (moderate winds) and Scenario 3 (higher wind speeds) are
presented in Tables 2 through 5. Detailed acoustical data supporting and supplementing those tables
are attached as Appendix B. Note that ambient sound levels are observed to vary by several decibels
between the two measurement sites due to the narrower view angle to Route 3 from 13 Schofield Rd.
as well as the increased shielding provided by local terrain and several nearby residential buildings.
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Tables 2 and 3 indicate that wind speeds and directions were quite similar during the comparable
monitoring periods at 13 Schofield Road with the KWI turbine shutdown and with the wind turbine
operating. Overall, A-weighted Ly, sound levels increased by 10 dB or more from ambient
background levels when the KWI wind turbine was operating. When sound levels dominated by
noise from traffic on Route 3 were eliminated from the KWI measurement data sets, the average
maximum (Avg Ln.) and equivalent (L.q) sound levels attributable only to the KWI wind turbine
were also more than 10 dBA above ambient background Lgy sound levels. Note that the ambient
background sound levels referred to here were calculated over the entire measurement period with
the KWI turbine shut down, including periods with traffic traveling on Route 3. Also, there were no
octave-band pure-tone conditions observed for the data collected at this monitoring site.

Review of the detailed data included in Appendix B indicates that sounds from the KWI turbine
dominate over any distant noise sources at the 13 Schofield Road monitoring location. The wind
turbine produces average maximum (Avg L,,,x) sound levels at this site that are comparable to the
maximum sound levels generated by vehicles traveling on Route 3. However, the KWI wind turbine
produces average maximum (Avg L.x) and equivalent (L.q) sound levels several decibels higher than
the equivalent sound levels generated by traffic on Route 3.

Tables 4 and 5 indicate that wind speeds and directions were also quite similar during comparable
monitoring periods at 3 Leland Road with the KWI turbine shutdown and with the wind turbine
operating. Overall, A-weighted Lo sound levels increased by about 4 to 8 dB from ambient
background levels when the KWI wind turbine was operating. When sound levels dominated by
noise from traffic on Route 3 were eliminated from the KWI measurement data sets, the average
maximum (Avg Ln.) and equivalent (L.q) sound levels attributable only to the KWI wind turbine
were 4 to 11 dBA above ambient background Lo sound levels. Again, note that the ambient
background sound levels referred to here were calculated over the entire measurement period with
the KWI turbine shut down, including periods with traffic traveling on Route 3. Also, there were no
octave-band pure-tone conditions observed for the data collected at this monitoring site.

Review of the detailed data included in Appendix B indicates that sounds from the KWI turbine
nearly dominate over any distant noise sources at the 3 Leland Road monitoring location. The wind
turbine produces average maximum (Avg L..) sound levels at this site that are less than the
maximum sound levels generated by vehicles traveling on Route 3. The KWI wind turbine also
produces average maximum (Avg L) and equivalent (Lq) sound levels that are comparable to or
slightly greater than the equivalent sound levels generated by traffic on Route 3.

4.4 Kingston Intermediate and Elementary Schools

Detailed results of the daytime acoustical monitoring conducted at the Kingston Intermediate School
will be presented in a forthcoming comprehensive report. However, a preliminary review of the
measurements conducted on February 18, 2014 indicates no significant increase in ambient
background Ly sound levels due to operation of the KWI wind turbine. Our observations were that
the wind turbine was generally not audible over the continuous noise generated by traffic on Route 3
and that the KWI turbine did not dominate the ambient noise environment at any time during the
acoustical monitoring. Please note that these findings are preliminary pending full qualification,
analysis, validation and quality-assurance of the acoustical monitoring data.
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Table 1. Acoustical Monitoring Locations and Conditions

o . - Wind Receptor
Scenario Location Mon!torlng Season Wind Direction |position to
Sites Speed .
(note 2) turbine
. . Downwind
1 Igchoﬂekt:igktd, Leland Rd, 4 nighttime Winter | 4 6 m/s S N\ON | approaching
rospect St. (note 2) 180°-225°-315° | Crosswind
. . Downwind
5 |gchoﬂektjgktd, Leland Rd, | , nighttime Winter | o OS-N\O/V _ | approaching
rospect St. (note 2) 180°-225°-315° | Crosswind
. . Downwind
3 |gchoﬂelct:igktd, LelandRd, | , nighttime Winter | (0. o OS-N\O/V _ | approaching
rospect St. (note 2) 180°-225°-315° | Crosswind
. . _ NE-S Downwiqd
4 Copper Beech Dr. 2 nighttime Winter 4-6 m/s . ... | approaching
457-135°-180° | Crosswind
. . _ NE-S Downwiqd
5 Copper Beech Dr. 2 nighttime Winter 7-9m/s . ... | approaching
45%-135°-180° | Crosswind
. . _ NE-S Downwiqd
6 Copper Beech Dr. 2 nighttime Winter 10+ m/s . ... | approaching
457-135°-180° | Crosswind
7 Kingston Elementary & . . E-S Approx.
(note 1) | Intermediate School 1 daytime Winter Any 90°-135°-180° | Downwind
Notes:

Table 1 was previously included in the February 6, 2014 HMMH memorandum with subject “Revised Acoustical
Monitoring Scenarios for Kingston Wind Independence Turbine”.

1. Winds from this direction are somewhat rare, thus it may be difficult to capture this scenario. If conditions
have not allowed for sampling at the Kingston schools to occur by the end of February 2014 or shortly
thereafter, then the monitoring schedule will be re-evaluated.

2. Based on the results of acoustical monitoring of the KWI turbine during the winter, additional compliance
measurements may also be considered, including during the summer.
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Figure 2. KWI Wind Turbine Power Curve
Hyundai Heavy Industries HQ2000 WT86 2.0 MW Wind Turbine
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Figure 3. KWI WInd Turbine Sound Power Levels
Hyundai Heavy Industries HQ2000 WT86 2.0 MW Wind Turbine
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Table 1. Summary of Acoustical Monitoring at 13 Schofield Rd. on March 2, 2014

KWI Turbine SHUTDOWN KWI Turbine OPERATING
Date Time Scenario 10-min Avg Wind 10-min Avg Wind 10-min Avg
Wind Speeds Direction Wind Speeds Direction Power Levels
(m/s) (deg) (m/s) (deg) (kw)
3/2/2014 2:20 to 3:05 AM Scenario # 2 8to9 SSW 8to9 SSwW 831 to 1026
Sound Level .20-m|n Arr?blent L9.0 20-m|f1 190 WIt.h L90 to L9O 20-min Acoustical Metrics Incre:ilse from
with KWI Wind Turbine KWI Wind Turbine . . Ambient L90 Pure-tone
Meter Increase KWI Wind Turbine ONLY (dBA) . . .
E, SHUTDOWN (dBA) OPERATING (dBA) (dBA) (excluding Route 3 traffic noise) | - Rt: 3traffic) [ Condition?
P (incl. Route 3 traffic) (incl. Route 3 traffic) (dBA)
Av,
. 49.2 15.0
Lmax
Slow 34.1 44.2 10.1 Leq 46.3 12.2 No
L90 42.7 8.6
A
Ve 50.8 16.2
Lmax
Fast 34.7 44.7 10.0 Leq 47.4 12.7 No
L90 43.4 8.7
Notes:

1) Detailed acoustical monitoring data are provided in Appendix B.
2) Values in table are highlighted in bold red in Appendix B.




Table 2. Summary of Acoustical Monitoring at 13 Schofield Rd. on March 15, 2014

KWI Turbine SHUTDOWN KWI Turbine OPERATING
Date Time Scenario 10-min Avg Wind 10-min Avg Wind 10-min Avg
Wind Speeds Direction Wind Speeds Direction Power Levels
(m/s) (deg) (m/s) (deg) (kw)
3/15/2014 2:20 to 3:05 AM Scenario # 3 10 South 10 South 1505 to 1805
Sound Level .20-m|n Arr?blent L9.0 20-m|f1 s W't_h L90 to L90 20-min Acoustical Metrics Incre:ilse from
with KWI Wind Turbine KWI Wind Turbine . . Ambient L90 Pure-tone
Meter Increase KWI Wind Turbine ONLY (dBA) . . .
Response SR LU el LA el (dBA) (excluding Route 3 traffic noise) (incl. Rt. 3 traffic) et G
P (incl. Route 3 traffic) (incl. Route 3 traffic) (dBA)
A
- 52.8 13.7
Lmax
Slow 39.1 49.5 104 Leq 50.5 11.3 No
L90 49.2 10.1
A
- 55.2 15.7
Lmax
Fast 39.5 50.4 10.9 Leq 51.7 12.2 No
L90 50.1 10.6
Notes:

1) Detailed acoustical monitoring data are provided in Appendix B.
2) Values in table are highlighted in bold red in Appendix B.




Table 3. Summary of Acoustical Monitoring at 3 Leland Rd. on March 2, 2014

KWI Turbine SHUTDOWN

KWI Turbine OPERATING

Date Time Scenario 10-min Avg Wind 10-min Avg Wind 10-min Avg
Wind Speeds Direction Wind Speeds Direction Power Levels
(m/s) (deg) (m/s) (deg) (kw)
3/2/2014 1:00 to 1:50 AM Scenario # 2 9 SSW 8to9 SSW 827 to 1139
Sound Level .20-m|n Arr?blent L9.0 20-m|f1 s W't_h L90 to L90 20-min Acoustical Metrics Incre:ilse from
with KWI Wind Turbine KWI Wind Turbine . . Ambient L90 Pure-tone
Meter Increase KWI Wind Turbine ONLY (dBA) . . .
Response SHUTDOWN (dBA) OPERATING (dBA) (dBA) (excluding Route 3 traffic noise) (incl. Rt. 3 traffic) Condition?
P (incl. Route 3 traffic) (incl. Route 3 traffic) (dBA)
Av,
5 46.0 4.8
Lmax
Slow 41.2 45.2 3.9 Leq 45.4 4.2 No
L90 44.3 3.1
Av,
5 47.9 6.4
Lmax
Fast 41.5 45.9 4.3 Leq 46.4 4.9 No
L90 45.0 3.4

Notes:

1) Detailed acoustical monitoring data are provided in Appendix B.
2) Values in table are highlighted in bold red in Appendix B.




Table 4. Summary of Acoustical Monitoring at 3 Leland Rd. on March 15, 2014

KWI Turbine SHUTDOWN

KWI Turbine OPERATING

Date Time Scenario 10-min Avg Wind 10-min Avg Wind 10-min Avg
Wind Speeds Direction Wind Speeds Direction Power Levels
(m/s) (deg) (m/s) (deg) (kw)
3/15/2014 2:20to 3:10 AM Scenario # 3 10 South 10 South 1505 to 1805
Sound Level .20-m|n Arr?blent L9.0 20-m|f1 s W't_h L90 to L90 20-min Acoustical Metrics Incre:ilse from
with KWI Wind Turbine KWI Wind Turbine . . Ambient L90 Pure-tone
Meter Increase KWI Wind Turbine ONLY (dBA) . . .
Response SHUTDOWN (dBA) OPERATING (dBA) (dBA) (excluding Route 3 traffic noise) (incl. Rt. 3 traffic) Condition?
P (incl. Route 3 traffic) (incl. Route 3 traffic) (dBA)
Av,
5 49.3 8.8
Lmax
Slow 40.5 47.6 7.1 Leq 48.1 7.6 No
L90 47.1 6.6
Av,
. 51.6 10.8
Lmax
Fast 40.8 48.5 7.7 Leq 49.4 8.6 No
L90 47.9 7.1

Notes:

1) Detailed acoustical monitoring data are provided in Appendix B.
2) Values in table are highlighted in bold red in Appendix B.
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APPENDIX A — ACOUSTICAL MONITORING SITE PHOTOGRAPHS



Acoustical Monitoring Site #1 - 13 Schofield Rd.
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APPENDIX B — DETAILED ACOUSTICAL MONITORING DATA

Each eight-page set of data presents information for a specific monitoring location on a specific date.

For example, pages B-1 through B-8 present the following information for the acoustical monitoring
conducted at 13 Schofield Road on March 2, 2014:

Data collected using a slow-response sound level meter setting:

* Page B-1: Summary of 20-minute sound level metrics for acoustical monitoring conducted with the
wind turbine operating and shut down. Metrics are calculated both including and excluding periods
of noise generated by Route 3 traffic.

* Page B-2: Summary of A-weighted and octave-band sound level comparisons between 20-minute
acoustical metrics calculated over periods with the wind turbine operating and shut down.

* Page B-3: Detailed acoustical monitoring report for measurements conducted with the wind turbine
operating which includes both 5-minute and 20-minute sound level metrics and both graphical and
numerical presentation of acoustical data.

* Page B-4: Detailed acoustical monitoring report for measurements conducted with the wind turbine
shut down which includes both 5-minute and 20-minute sound level metrics and both graphical and
numerical presentation of acoustical data.

Data collected using a fast-response sound level meter setting:

* Pages B-5 to B-8: Same as pages B-1 through B-4, but presenting fast-response acoustical data.



Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-1: Wind Turbine Acoustical Monitoring Summary (slow response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 2:40 to 2:50 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 200° Average Power Level: 949 kW Air Temperature: 33 °F
Time: 2:50 to 3:00 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 201° Average Power Level: 1026 kW Air Temperature: 33 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 7.7 m/s Wind Direction: 205° Average Power Level: 831 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
2:45 to 3:05 AM (100% included) 2:45 to 3:05 AM (65% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 52.8 66.5 733 772 5.7 Avg 49.2 64.9 72.8 76.7 5.7
Lmax Lmax
LO01 53.3 66.2 73.0 76.4 4.5 LO01 49.1 64.9 72.7 76.3 4.9
Leq 47.6 62.4 69.9 72.9 2.0 Leq 46.3 62.1 69.7 72.7 2.2
L50 471 62.4 69.9 72.7 1.1 L50 46.4 62.1 69.7 72.6 21
L90 44.2 59.3 66.7 69.6 1.1 L90 42.7 58.7 65.8 68.8 1.2
Lmin 38.3 54.4 61.9 64.1 0.4 Lmin 38.3 54.4 61.9 64.1 0.5
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
a Bleq a Bleq
Z mL90 2 mLY
[ [
E E
= =
@ @

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 2:20 to 2:30 AM Calibrated Wind Speed: 7.8 m/s Wind Direction: 197° Average Power Level: 000 kW Air Temperature: 33 °F
Time: 2:30 to 2:40 AM Calibrated Wind Speed: 8.7 m/s Wind Direction: 199° Average Power Level: 000 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
2:20 to 2:40 AM (90% included) 2:20 to 2:40 AM (21% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 513 61.3 66.0 702 41 Avg 37.2 51.7 60.0 63.1 3.0
Lmax Lmax
LO01 52.1 63.4 66.7 71.4 3.2 LO01 37.0 52.2 60.4 63.1 2.9
Leq 44.3 53.8 59.8 62.8 1.2 Leq 34.7 50.0 58.1 60.8 1.1
L50 41.4 51.3 58.7 61.2 1.1 L50 34.4 49.9 57.9 60.7 1.0
L90 34.1 49.3 57.0 59.3 0.6 L90 33.0 48.6 56.6 59.0 0.6
Lmin 323 47.4 55.3 56.8 0.3 Lmin 323 47.4 55.4 56.8 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
m Dleq o Hleq
2 mL90 2 mL90
[ [
3 3
T} T}
T T
c c
= =
[ o] [ o]
»n »n

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-2: Summary of A-weighted and Octave Band Sound Level Comparisons (slow response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

SLOwW KWI Turbine SHUTDOWN (with traffic) SLOwW KWI Turbine SHUTDOWN (no traffic)
Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin
5| Ave 1.6 0.7 8.5 115 187 205 _| Ave 11.9 12.2 14.4 14.7 16.1 16.8
g | Lmax ©| Lmax
g §
s LO1 2.0 1.2 9.0 11.9 19.2 21.0 § LO1 11.9 12.2 14.4 14.7 16.1 16.8
s g

o
2| Leq -3.6 4.5 3.3 6.3 13.5 15.3 Z| Leq 9.1 9.4 11.6 11.9 13.3 14.0
(=
g i
% L50 -4.2 -5.0 2.8 5.7 12.9 14.7 % L50 9.1 9.4 1.7 11.9 13.3 14.0
:
'g L90 -71 -7.9 -0.1 28 101 11.9 E L90 5.5 5.7 8.0 8.3 9.7 10.4
~ =
2 2
X | Lmin -13.0 -13.8 -6.0 -3.1 4.2 6.0 Lmin 1.1 1.3 3.6 3.9 5.3 6.0

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
20 OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = B190
2 3
(] >
3 3
T
c T
= c
o =
@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
SLOW KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 2.1 2.9 4.8 7.8 15.0 16.8 L90 Pure-tone? NO TONE | |90 Pure-tone? NO
£
‘é LO1 2.1 -3.0 438 7.8 15.0 16.8 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
Z -
£ Led 4.9 u 2.0 50 e 14.0 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -4.9 -5.7 21 5.0 12.2 14.0 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = <9 L S B 8.6 L KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin | 130  -138 -6.0 3.1 4.2 6.0 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-3: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 from 2:45 to 3:05 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:40 to 2:50 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 200° Avg Power Level: 949 kW Air Temperature: 33 °F
Wind Speed Range: 0-3 m/s| Time: 2:50 to 3:00 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 201° Avg Power Level: 1026 kW Air Temperature: 33 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 7.7 m/s Wind Direction: 205° Avg Power Level: 831 kW Air Temperature: 33 °F
o5 Sound Level Time History (1-second slow response) - KWI Turbine OPERATING
90
85
) 80 A A, A
P AR M AN A A
T I I S A A A S A T e N I e i S b e e
= N SN A T = v T NAS - RAWANTI VA2
[ 65 AR A VN P T N TN e N o o7 AN A RAL A e
> 60 M"""“"\MVA oy /~~/"’\4~s/""\v~«v PO A Aot
g 55 T s
A JA A A\
RN AV A eVl AN ASIIPZA s VAN At ket WS AP o=, V X WOWAN Zo AVSPAWEN
3 - [ AN 7 v a2
[e] 40 NV
2 35
30

245 246 2:47 248 2:49 250 251 252 253 254 255 2:56 257 2:58 259 3:.00 3:01 3:02 3:03 3:04 3:05
Time of Day (AM)

——Alevel ——C level —Zlevel ——Glevel

Event Log

Traffic on Route 3 throughout
Loud wind chime from 2:54:30 to 2:54:31 (EXCLUDE)

Slow Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine OPERATING

2:45 to 2:50 AM (100% included) 2:50 to 2:55 AM (99% included) 2:55 to 3:00 AM (100% included) 3:00 to 3:05 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 54.2 68.7 73.7 778 6.3 Lmax| 52.1 67.1 743 783 5.1 Lmax| 50.9 651 727 76.9 5.4 Lmax| 542 649 724 759 6.0
LO1| 53.7 673 735 76.7 5.0 Lo1| 51.0 658 73.0 764 4.2 LO1| 50.6 646 724 75.6 4.4 LO1| 53.4 644 723 753 4.5
Leq| 48.8 634 707 737 2.0 Leq| 48.1 63.0 706 735 2.0 Leq| 472 621 69.6 726 2.0 Leq| 46.0 60.7 684 712 2.0
L50( 479 632 705 733 1.9 L50| 474 629 705 734 1.9 L50| 46.6 620 69.6 725 1.9 L50( 454 60.7 684 71.2 1.9
L90| 462 614 68.7 71.6 1.1 L90| 46.0 61.6 69.1 71.8 1.1 L90| 449 59.6 67.1 70.0 1.1 L90| 40.1 558 63.6 66.3 1.1
Lmin| 43.8 59.3 67.1 70.4 0.4 Lmin| 443 599 67.2 69.5 0.4 Lmin| 416 57.7 65.0 673 0.4 Lmin| 38.3 544 619 64.1 0.5
2:45 to 3:05 AM (100% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A (o3 Y4 G MD . 28 OLmax . 28 | OLmax
o [ Bleq
Lmax| 52.8 66.5 733 77.2| 5.7 2 2 oo BEgBoginall o L9
s T 50 M -
L01| 53.3 66.2 73.0 764 | 4.5 E E 0 i
Leq| 47.6 624 699 729 | 2.0 k-] - 30 A
5 5 2 Il ﬂ '
L50| 471 624 699 727 | 1.1 3 s 18 1
L90| 44.2 59.3 66.7 69.6 | 1.1 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 383 544 619 641 0.4 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Slow Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine OPERATING
2:45 to 2:50 AM (65% included) 2:50 to 2:55 AM (48% included) 2:55 to 3:00 AM (70% included) 3:00 to 3:05 AM (76% included)
88mis| A (o3 z G MD |84mis| A C z G MD |86mis| A C z G MD |78mis| A C z G MD
Lmax| 49.9 66.2 735 77.6 6.3 Lmax| 48.6 644 725 764 5.1 Lmax| 49.6 645 727 76.9 5.4 Lmax| 48.6 644 724 759 6.0
LO1| 49.6 65.1 731 76.5 5.3 LO01| 48.3 64.1 724 75.8 4.1 LO1| 494 644 725 751 4.7 LO1| 485 642 723 753 4.8
Leq| 47.4 63.1 706 73.6 23 Leq| 46.6 626 703 734 2.2 Leq| 46.5 620 69.7 727 2.2 Leq| 44.7 604 684 71.2 21
L50( 475 63.0 704 731 2.2 L50| 46.5 628 703 73.3 21 L50| 46.3 620 69.8 72.6 22 L50| 446 605 684 71.2 2.0
L90[ 459 614 686 71.6 1.3 L90| 456 61.3 683 71.6 1.2 L90| 444 59.6 66.8 69.9 1.2 L90| 399 555 63.3 66.1 1.1
Lmin| 43.8 59.3 67.1 70.4 0.6 Lmin| 443 599 67.2 69.5 0.5 Lmin| 416 57.7 65.0 673 0.5 Lmin| 38.3 544 619 64.1 0.5
2:45 to 3:05 AM (65% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD _ 28 OLmax . 28 | OLmax
m 70 BlLeq m 70 | Bleq
Lmax| 49.2 649 728 76.7 | 57 2 ] =L90 S 5o BEglonn, mL90
° ° -
9 50 2 50 e
LO01| 49.1 649 727 763 | 49 8 40 | 3 40 o
Leq| 46.3 621 69.7 727 | 2.2 - 301 - 30 A
5 2 5 2 'NETTET
L50| 464 621 69.7 726 | 2.1 S 18 ] s 18 it
L90| 42.7 58.7 658 68.8 | 1.2 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 383 544 619 641 0.5 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 3:03:50 to 3:04:00
< 51
>
] I 49
28 @
37 45
n 3:03:50.0 3:03:51.0 3:03:52.0 3:03:53.0 3:03:54.0 3:03:55.0 3:03:56.0 3:03:57.0 3:03:58.0 3:03:59.0 3:04:00.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-4: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 from 2:20 to 2:40 AM with KWI Turbine SHUTDOWN

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:20 to 2:30 AM Calibrated Wind Speed: 7.8 m/s Wind Direction: 197° Avg Power Level: 000 kW Air Temperature: 33 °F
Wind Speed Range: 0-3 m/s| Time: 2:30 to 2:40 AM Calibrated Wind Speed: 8.7 m/s Wind Direction: 199° Avg Power Level: 000 kW Air Temperature: 33 °F

Sound Level Time History (1-second slow response) - KWI Turbine SHUTDOWN
90 [ EXCLUDE | [ Heavy
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Sound Level (dB)
[«2]
o

220 221 222 223 224 225 226 227 228 229 230 2:31 2:32 2:33 2:34 235 2:36 2:37 2:38 2:39 240
Time of Day (AM)

——Alevel ——C level —Zlevel ——Glevel

Event Log

Monitoring initiated at 2:20:45

Traffic on Route 3 throughout

Local vehicle from 2:31:13 to 2:32:17 (EXCLUDE)
Loud wind chime from 2:34:58 to 2:35:08 (EXCLUDE)

Slow Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (85% included) 2:25 to 2:30 AM (100% included) 2:30 to 2:35 AM (78% included) 2:35 to 2:40 AM (97% included)
A c z G | mD A c z G | mD A c z G | mD A c z G | mD
Lmax| 512 60.8 653 685 | 39 | Lmax| 487 596 640 679 | 36 | Lmax| 49.7 588 634 659 | 41 | Lmax| 555 663 715 784 | 49
Lo1| 511 534 643 674 | 3.4 LO1| 482 584 625 655 | 2.8 LO1| 495 581 624 649 | 35 LO1| 550 658 704 768 | 3.3
Leq| 444 528 590 616 | 1.3 Leq| 41.7 516 582 610 | 1.2 Leq| 437 528 592 616 | 13 Leq| 462 562 617 652 | 13
L50| 423 511 584 61.0 | 1.2 L50| 39.7 504 57.8 60.5 | 1.1 L50| 40.4 515 588 61.3 | 1.1 L50| 43.3 530 600 621 | 1.1
L90| 347 489 563 588 | 0.6 L90| 331 490 568 591 | 0.6 L90| 342 496 574 598 | 0.6 L90| 358 505 586 60.5 | 0.6
Lmin| 336 474 553 568 | 03 | Lmin| 323 482 556 580 | 03 | Lmin| 331 485 567 586 | 0.3 | Lmin| 340 498 574 592 | 0.3

2:20 to 2:40 AM (90% included) % Octave Band Sound Levels (1:00 to 1:20 AM) oo . 113-Octave Band Sound Levels (1:00 to 1:20 AM)

Avg| A C Z G MD 80 OLmax 80 OLmax

70 Bleq 70 Bleq

o T P— mL90

Lmax| 51.3 61.3 66.0 70.2 | 4.1

LO1( 521 634 66.7 714 | 3.2
Leq| 443 538 598 628 | 1.2

Sound Level (dB)
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o
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Sound Level (dB)
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20
L50| 414 513 587 61.2 | 1.1 18 ] g finil
L90| 341 493 57.0 59.3 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 32.3 474 553 56.8 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Slow Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine SHUTDOWN
2:20 to 2:25 AM (14% included) 2:25 to 2:30 AM (33% included) 2:30 to 2:35 AM (21% included) 2:35 to 2:40 AM (16% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 37.0 519 59.9 63.2 341 Lmax| 37.7 51.0 59.1 62.6 29 Lmax| 36.8 515 604 63.0 3.9 Lmax| 374 524 60.8 63.5 22
Lo1| 369 517 599 63.0 341 LO1| 369 51.0 589 623 25 LO1| 36.6 515 59.7 62.7 3.2 LO1| 37.1 523 60.7 634 2.0
Leq| 34.8 498 58.1 60.8 1.2 Leq| 342 496 575 60.3 1.1 Leq| 346 499 58.0 60.7 1.1 Leq| 356 509 59.5 61.6 1.1
L50( 346 499 58.0 61.1 1.1 L50| 334 494 574 603 1.0 L50| 344 49.7 57.8 60.6 1.0 L50| 355 50.7 59.5 615 1.0
L90| 33.7 479 557 58.0 0.6 L90| 328 486 564 58.9 0.6 L90| 33.5 49.0 57.3 59.8 0.7 L90| 344 502 583 60.2 0.6
Lmin| 33.6 474 554 56.8 0.4 Lmin| 323 48.2 56.1 58.0 0.4 Lmin| 331 485 57.0 58.6 0.4 Lmin| 340 499 57.7 59.8 0.3
2:20 to 2:40 AM (21% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A (o] z G MD s gg OLmax - gg OLmax
2 7 Bleq o 7 mleq
Lmax| 37.2 51.7 60.0 63.1| 3.0 2 mL90 2 5 BL90
T 50 | T 50 BEROoo,
Lo1| 37.0 522 604 63.1 | 29 E 20 | E 20 T
Leq| 347 50.0 581 60.8 | 1.1 - 301 g 30 IR
£ 201 £ 20 i =
L50| 344 499 579 60.7 | 1.0 S 18 ] s 18 """I""H
L90| 33.0 48.6 56.6 59.0 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 32.3 474 554 568 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:29:00 to 2:29:10
3 36
>
52 ¥
28 @
37 30
n 2:29:00.0 2:29:01.0 2:29:02.0 2:29:03.0 2:29:04.0 2:29:05.0 2:29:06.0 2:29:07.0 2:29:08.0 2:29:09.0 2:29:10.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-5: Wind Turbine Acoustical Monitoring Summary (fast response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 2:40 to 2:50 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 200° Average Power Level: 949 kW Air Temperature: 33 °F
Time: 2:50 to 3:00 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 201° Average Power Level: 1026 kW Air Temperature: 33 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 7.7 m/s Wind Direction: 205° Average Power Level: 831 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
2:45 to 3:05 AM (100% included) 2:45 to 3:05 AM (65% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 53.8 69.5 735 773 5.7 Avg 50.8 68.5 72.9 76.8 5.7
Lmax Lmax
LO01 53.6 68.4 73.3 76.4 4.5 LO01 50.5 67.8 72.9 76.4 4.9
Leq 48.5 64.4 70.2 72.9 2.0 Leq 47.4 64.1 69.9 72.8 2.2
L50 48.1 64.1 70.1 72.8 1.1 L50 47.3 63.9 70.0 72.7 21
L90 44.7 60.6 66.9 69.7 1.1 L90 43.4 59.9 66.1 69.0 1.2
Lmin 38.0 55.5 62.2 64.2 0.4 Lmin 38.0 55.5 62.2 64.2 0.5
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
a Bleq a Bleq
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31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 2:20 to 2:30 AM Calibrated Wind Speed: 7.8 m/s Wind Direction: 197° Average Power Level: 000 kW Air Temperature: 33 °F
Time: 2:30 to 2:40 AM Calibrated Wind Speed: 8.7 m/s Wind Direction: 199° Average Power Level: 000 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
2:20 to 2:40 AM (90% included) 2:20 to 2:40 AM (21% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 523 63.9 66.7 702 41 Avg 37.7 55.2 60.2 63.1 3.0
Lmax Lmax
LO01 52.3 65.0 67.5 71.4 3.2 LO01 37.5 54.7 60.6 63.1 2.9
Leq 44.7 55.2 60.1 62.9 1.2 Leq 35.1 51.7 58.3 60.8 1.1
L50 41.6 52.9 58.9 61.3 1.1 L50 34.9 51.5 58.0 60.7 1.0
L90 34.7 50.6 57.2 59.4 0.6 L90 33.5 50.1 56.8 59.1 0.6
Lmin 32.7 48.2 55.4 57.0 0.3 Lmin 32.7 48.8 55.7 57.0 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
m Dleq o Hleq
2 mL90 2 mL90
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3 3
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125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)
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125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-6: Summary of A-weighted and Octave Band Sound Level Comparisons (fast response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

FAST KWI Turbine SHUTDOWN (with traffic) FAST KWI Turbine SHUTDOWN (no traffic)
Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin
5| Ave 1.4 1.4 9.0 12.2 19.1 21.1 _| Ave 13.2 133 15.7 15.9 173 18.2
g | Lmax ©| Lmax
g §
s LO1 1.3 1.3 8.9 121 19.0 21.0 § LO1 12.8 12.9 15.3 15.5 16.9 17.8
s g

o
2| Leq 3.9 3.9 3.8 6.9 13.8 15.8 Z| Leq 9.7 9.8 12.2 12.4 13.9 14.7
(=
g i
% L50 -4.3 -4.3 3.3 6.5 13.4 15.4 % L50 9.6 9.8 121 123 13.8 14.6
g £
'g L90 -7.7 -7.7 0.0 31 10.0 12.0 g L90 5.7 5.8 8.2 8.4 9.8 10.7
~ =
5 g
X | Lmin -14.3 -14.3 -6.7 -3.6 3.4 5.3 Lmin 0.3 0.5 29 3.1 4.5 5.3

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
20 OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = |90
2 3
(] >
3 3
T
c T
= c
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@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
FAST KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 1.5 1.5 6.1 9.3 16.2 18.2 L90 Pure-tone? NO TONE | |90 Pure-tone? NO
£
‘é LO1 -1.9 1.9 5.7 8.9 15.8 17.8 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
Z - -
£ Led 50 50 i 58 e 14.7 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -5.1 -5.1 2.6 5.7 12.6 14.6 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = el e Sl UL 8.7 e KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin | 143 143 -6.7 3.6 3.4 5.3 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-7: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 from 2:45 to 3:05 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:40 to 2:50 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 200° Avg Power Level: 949 kW Air Temperature: 33 °F
Wind Speed Range: 0-3 m/s| Time: 2:50 to 3:00 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 201° Avg Power Level: 1026 kW Air Temperature: 33 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 7.7 m/s Wind Direction: 205° Avg Power Level: 831 kW Air Temperature: 33 °F
o5 Sound Level Time History (1-second fast response) - KWI Turbine OPERATING
90
85
—~ 80
m 75 A A A o
T SNSRI/ NPT o Y5 S e pet e\
3 654 > I PRV ATSV VY LA e T
2 60 Mo, LCVTV PR VA VVATL AT AL |
- 2 E FAWA n
Pary A A n "
2 4512 [ S N WIS W N g N T W aer AT A T Wl \ A A AN A [Wind LA A
3 A% T S hd ’
o 40 i
2 35

245 246 2:47 248 2:49 250 251 252 253 254 255 2:56 257 2:58 259 3:.00 3:01 3:02 3:03 3:04 3:05
Time of Day (AM)

——Alevel ——C level —Zlevel ——Glevel

Event Log

Traffic on Route 3 throughout
Loud wind chime from 2:54:30 to 2:54:31 (EXCLUDE)

Fast Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine OPERATING

2:45 to 2:50 AM (100% included) 2:50 to 2:55 AM (99% included) 2:55 to 3:00 AM (100% included) 3:00 to 3:05 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 55.1 7.2 740 779 6.3 Lmax| 53.8 704 746 785 5.1 Lmax| 51.4 684 729 76.9 5.4 Lmax| 549 681 726 76.0 6.0
LO1| 542 699 73.6 76.8 5.0 Lo1| 51.8 682 732 76.5 4.2 Lo1| 51.2 67.7 727 75.7 4.4 LO1| 53.6 672 724 754 4.5
Leq| 49.6 654 71.0 73.8 2.0 Leq| 489 650 708 73.6 2.0 Leq| 481 640 698 727 2.0 Leq| 46.8 626 686 713 2.0
L50( 489 650 70.7 734 1.9 L50| 484 647 70.7 734 1.9 L50| 476 63.8 699 72.6 1.9 L50| 46.3 622 68.6 71.2 1.9
L90| 47.1 63.0 689 71.6 1.1 L90| 46.8 628 69.3 71.8 1.1 L90| 456 61.0 67.3 70.0 1.1 L90| 40.7 572 63.8 664 1.1
Lmin| 444 608 67.3 704 0.4 Lmin| 446 60.8 67.5 69.5 0.4 Lmin| 419 58.7 654 67.4 0.4 Lmin| 38.0 555 622 64.2 0.5
2:45 to 3:05 AM (100% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o0 _1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A (o3 Y4 G MD 80 OLmax — 80 ] OLmax
o [ _ Bleq
Lmax| 53.8 69.5 735 77.3| 5.7 Z S s BEaBnpiolqs mL90
L01| 53.6 68.4 73.3 764 | 45 § § % IR
Leq| 48.5 644 702 729 | 2.0 g g 28 T '-'ﬂ'ﬂ'ﬂ—
L50( 48.1 641 701 728 | 1.1 S S 18 i H
L90| 44.7 60.6 669 69.7 | 1.1 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 380 555 622 642 | 0.4 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Fast Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine OPERATING

2:45 to 2:50 AM (65% included) 2:50 to 2:55 AM (48% included) 2:55 to 3:00 AM (70% included) 3:00 to 3:05 AM (76% included)
88mis| A C z G MD |84mis| A C z G MD |86mis| A C z G MD |78mis| A C z G MD
Lmax| 51.3 699 73.6 77.6 6.3 Lmax| 50.7 67.7 727 76.5 5.1 Lmax| 51.0 682 729 76.9 5.4 Lmax| 50.3 68.1 726 76.0 6.0
LO1| 504 68.3 73.3 76.6 5.3 L01| 50.2 673 726 759 4.1 Lo1| 50.7 67.0 727 753 4.7 LO1| 499 673 725 755 4.8
Leq| 48.5 65.1 70.8 73.7 23 Leq| 47.6 646 705 735 2.2 Leq| 47.6 640 699 727 2.2 Leq| 45.7 624 686 713 21
L50( 484 648 706 73.2 2.2 L50| 474 644 705 734 21 L50( 47.2 639 701 727 22 L50| 45.5 62.1 68.6 71.3 2.0
L90| 469 628 688 71.6 1.3 L90| 46.4 627 68.6 71.7 1.2 L90| 45.1 61.1 67.0 70.0 1.2 L90| 40.5 57.0 63.5 66.2 1.1
Lmin| 444 608 67.3 704 0.6 Lmin| 446 60.8 67.5 69.5 0.5 Lmin| 419 58.7 654 67.4 0.5 Lmin| 38.0 555 622 64.2 0.5
2:45 to 3:05 AM (65% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD _ 28 OLmax . 28 | OLmax
m 70 BlLeq m 70 | Bleq
Lmax| 50.8 68.5 729 76.8 | 5.7 2 ] =L90 2 5 BEgBonpn, mL90
° ° A
2 50 A 2 50 = i ———
L01| 50.5 67.8 729 764 | 4.9 8 40 | 3 40 o
Leq| 47.4 641 69.9 728 | 2.2 - 301 - 30 0
. E a0 E Hrren
L50| 47.3 63.9 70.0 727 | 21 S 18 ] s 18 it I:I
L90| 434 599 66.1 69.0 | 1.2 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 380 555 622 642 | 05 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 3:03:50 to 3:04:00
< 51
>
] I 49
28 «
37 45
n 3:03:50.0 3:03:51.0 3:03:52.0 3:03:53.0 3:03:54.0 3:03:55.0 3:03:56.0 3:03:57.0 3:03:58.0 3:03:59.0 3:04:00.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-8: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/2/2014 from 2:20 to 2:40 AM with KWI Turbine SHUTDOWN

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:20 to 2:30 AM Calibrated Wind Speed: 7.8 m/s Wind Direction: 197° Avg Power Level: 000 kW Air Temperature: 33 °F
Wind Speed Range: 0-3 m/s| Time: 2:30 to 2:40 AM Calibrated Wind Speed: 8.7 m/s Wind Direction: 199° Avg Power Level: 000 kW Air Temperature: 33 °F
Sound Level Time History (1-second fast response) - KWI Turbine SHUTDOWN
95
90 [ EXCLUDE | [ Heavy
85
o ?2 A
T J
5 o A ) 1 A il
> 60 | N VW%M&M Al o I\ NopasncAR Y e "'\«/AM"\:VM P W v YW (AN
s 2 R A A, ) AN\ S/ VS VYW v il P N Y
S 50 PR A" WA APTACAN AV, LTS A VY YAV NS NP R il P WA/ AN I YA TP LY, S /AR YA A W A AT AY
S 15 \ TN N ., A N I O N A VA JAVAVIN YN An [\
3 40 | AN AVAWAVAVAY 1PV =R W.VAVA WA [ FANVAWAVANNAWSLYERY WY IZAWAA .
o 35 VA Y . M v Vv AV A VA W A Vi W4 W oW W
30
2:20 221 222 223 224 225 226 227 228 229 230 2:31 2:32 2:33 2:34 235 2:36 2:37 2:38 239 240
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Monitoring initiated at 2:20:45
Traffic on Route 3 throughout

Local vehicle from 2:31:13 to 2:32:17 (EXCLUDE)
Loud wind chime from 2:34:58 to 2:35:08 (EXCLUDE)

Fast Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (85% included) 2:25 to 2:30 AM (100% included) 2:30 to 2:35 AM (78% included) 2:35 to 2:40 AM (97% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 522 63.5 66.1 68.6 3.9 Lmax| 494 624 648 68.0 3.6 Lmax| 50.6 60.8 639 659 4.1 Lmax| 57.2 69.0 719 785 4.9
Lo1| 51.5 60.7 650 67.5 341 LO1| 487 60.0 63.0 656 2.8 Lo1| 50.5 594 63.1 65.0 3.5 LO1| 554 67.0 70.6 76.9 3.3
Leq| 448 543 593 617 1.3 Leq| 42.1 53.1 58.5 61.1 1.2 Leq| 440 541 594 617 1.3 Leq| 46.7 57.6 62.0 653 1.3
L50( 422 526 58.7 61.1 1.2 L50| 40.0 519 58.0 60.6 1.1 L50( 40.5 532 59.0 61.3 1.1 L50( 43.5 543 60.2 622 1.1
L90| 35.1 50.1 56.5 58.9 0.6 L90| 33.7 50.3 57.0 59.2 0.6 L90| 345 50.8 57.6 59.9 0.6 L90| 36.2 519 58.7 60.5 0.6
Lmin| 342 482 554 57.0 0.3 Lmin| 327 492 559 57.9 0.3 Lmin| 334 494 56.8 58.6 0.3 Lmin| 344 509 579 593 0.3
2:20 to 2:40 AM (90% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C Z G MD - gg OLmax - gg OLmax
m 70 Bleq m 70 Bleq
Lmax| 52.3 63.9 66.7 70.2 | 4.1 2 0] 2 5 nn. | mL90
° ° N
2 50 S 50 EH HHHH 1]
L01| 52.3 65.0 67.5 714 | 3.2 8 40| 3 40 mnrmiinGe
Leq| 447 552 601 629 | 1.2 o 301 - 30 iy
S 20 S 20 T
L50| 41.6 529 589 613 | 1.1 S 18: S 18 fitil
L90| 34.7 50.6 57.2 594 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 32.7 482 554 57.0 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Fast Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (14% included) 2:25 to 2:30 AM (33% included) 2:30 to 2:35 AM (21% included) 2:35 to 2:40 AM (16% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 37.1 545 60.1 63.2 341 Lmax| 379 549 59.2 62.6 29 Lmax| 375 557 60.5 63.1 3.9 Lmax| 38.1 559 61.0 63.6 22
LO1| 37.1 542 60.0 63.1 341 L01| 375 543 59.0 624 25 LOo1| 37.2 549 599 628 3.2 Lo1| 378 552 61.0 634 2.0
Leq| 353 515 582 60.9 1.2 Leq| 347 513 577 604 1.1 Leq| 350 51.8 58.1 60.7 1.1 Leq| 36.1 52.7 59.6 61.7 1.1
L50( 350 513 582 61.2 1.1 L50| 34.1 51.0 57.5 604 1.0 L50| 348 514 58.0 60.7 1.0 L50( 359 524 59.7 615 1.0
L90| 344 494 559 58.1 0.6 L90| 332 50.0 56.6 58.9 0.6 L90| 340 503 574 59.8 0.7 L90| 350 516 585 60.2 0.6
Lmin| 342 488 55.7 57.0 0.4 Lmin| 327 492 56.3 57.9 0.4 Lmin| 334 494 5741 58.6 0.4 Lmin| 344 511 58.0 59.7 0.3
2:20 to 2:40 AM (21% included) % Octave Band Sound Levels (1:00 to 1:20 AM) o . 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A (o] z G MD —~ 80 OLmax . 80 OLmax
2 7 Bleq o 7 mleq
Lmax| 37.7 552 60.2 63.1| 3.0 2 mL90 2 5 BL90
° °
> b > S50 EEBHOE
L01| 37.5 54.7 60.6 63.1 | 29 8 3 40 N
Leq| 351 51.7 58.3 60.8 | 1.1 g g 28 Mifag
3 ' &5 BB 3 HBelelegann
L90| 33.5 50.1 56.8 59.1 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 32.7 488 557 57.0 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:29:00 to 2:29:10
3 36
>
52 ¥
28 =
37 30
*n 2:29:00.0 2:29:01.0 2:29:02.0 2:29:03.0 2:29:04.0 2:29:05.0 2:29:06.0 2:29:07.0 2:29:08.0 2:29:09.0 2:29:10.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-9: Wind Turbine Acoustical Monitoring Summary (slow response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Average Power Level: 1505 kW Air Temperature: 40 °F
Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Average Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Average Power Level: 1624 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
2:45 to 3:05 AM (100% included) 2:45 to 3:05 AM (54% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 58.4 707 76.6 793 6.8 Avg 52.8 65.8 75.7 76.8 5.8
Lmax Lmax
LO01 59.3 69.5 75.7 78.4 5.2 LO01 53.5 65.7 75.5 76.4 5.4
Leq 52.1 64.0 70.5 73.0 2.4 Leq 50.5 63.4 70.4 72.8 2.7
L50 51.0 63.4 70.0 72.5 1.3 L50 50.3 63.3 70.0 72.4 2.5
L90 49.5 62.2 68.7 70.9 1.2 L90 49.2 62.2 68.7 70.9 1.5
Lmin 48.0 61.0 67.5 67.8 0.4 Lmin 48.0 61.1 67.5 67.8 0.5
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
a Bleq a Bleq
Z mL90 2 mLY
[ [
E E
= =
@ @

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 2:20 to 2:30 AM Calibrated Wind Speed: 10.0 m/s Wind Direction: 178° Average Power Level: 000 kW Air Temperature: 40 °F
Time: 2:30 to 2:40 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 177° Average Power Level: 000 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
2:20 to 2:40 AM (100% included) 2:20 to 2:40 AM (24% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 52.8 65.5 716 7.8 5.0 Avg 4.3 54.1 64.3 64.7 2.9
Lmax Lmax
LO01 52.7 65.6 69.9 711 3.2 LO01 41.6 56.5 66.9 65.5 2.2
Leq 46.2 55.6 61.4 63.3 1.2 Leq 39.5 51.6 59.8 61.6 1.0
L50 441 52.7 59.5 61.9 1.0 L50 39.6 51.2 58.6 61.2 0.9
L90 39.1 50.7 58.0 60.3 0.6 L90 37.6 49.8 57.4 59.6 0.6
Lmin 36.2 48.5 55.5 58.0 0.2 Lmin 36.2 48.5 55.5 58.0 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
m Dleq o Hleq
2 mL90 2 mL90
[ [
3 3
T} T}
T T
c c
= =
[ o] [ o]
»n »n

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-10: Summary of A-weighted and Octave Band Sound Level Comparisons (slow response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

SLOwW KWI Turbine SHUTDOWN (with traffic) SLOwW KWI Turbine SHUTDOWN (no traffic)
Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin
5| Ave 5.6 5.7 122 143 193 222 _| Ave 115 11.2 13.4 133 15.2 16.7
g | Lmax ©| Lmax
g §
s LO1 6.5 6.6 131 15.2 20.2 23.2 § LO1 12.2 11.9 141 14.0 15.9 17.4
s g

o
2| Leq 0.8 0.7 5.8 8.0 12.9 15.9 Z| Leq 9.1 8.8 11.0 10.9 12.9 14.3
(=
g i
% L50 -1.9 -1.8 4.7 6.9 11.8 14.8 % L50 9.0 8.7 10.8 10.7 12.7 141
:
g L90 -3.3 -3.2 3.3 5.4 10.4 13.3 E L90 7.9 7.6 9.8 9.7 11.6 131
~ =
5 g
X | Lmin -4.9 -4.8 1.7 3.9 8.8 11.8 Lmin 6.6 6.3 8.5 8.4 10.4 11.8

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
20 OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = |90
2 3
(] >
3 3
T
c T
= c
o =
@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
SLOW KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 0.0 0.1 6.6 8.7 13.7 16.7 L90 Pure-tone? NO TONE | |90 Pure-tone? NO
£
‘é LO1 0.7 0.8 7.3 9.4 14.4 17.4 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
Z - -
£ Led 2.4 — 4.3 6.4 = 14.3 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -2.5 -2.4 41 6.2 11.2 141 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = 9 £ b B ok L KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin -4.9 -4.8 1.7 3.9 8.8 1.8 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-11: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 from 2:45 to 3:05 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Avg Power Level: 1505 kW Air Temperature: 40 °F
Wind Speed Range: 0-3 m/s| Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Avg Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Avg Power Level: 1624 kW Air Temperature: 40 °F
o5 Sound Level Time History (1-second slow response) - KWI Turbine OPERATING
90
85
—~ 80 A
m 75 A A AN - A \
T 70 by Lot e o AT VA AN AN R A e P T AR LA e RN ] et e}
—_ 4 A N ANV AN VRS ~ A . v AN W f NN \
% gg N N AV Wy - R N e = MA\\,JN"\W\WWNW\MMVW S A=y sy
N Y
- SSAAr\/\N\M/\.’\f\/‘\/ o\, PPN % N et Vo SA A h PENAVNAN
el 50 \% N VAl e et
g 45
o 40
2 35
30

245 246 2:47 248 2:49 250 251 252 253 254 255 2:56 257 2:58 259 3:.00 3:01 3:02 3:03 3:04 3:05
Time of Day (AM)

——Alevel ——C level —Zlevel ——Glevel

Event Log

Traffic on Route 3 throughout

Slow Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine OPERATING

2:45 to 2:50 AM (100% included) 2:50 to 2:55 AM (100% included) 2:55 to 3:00 AM (100% included) 3:00 to 3:05 AM (100% included)
A c z G MD A c z G | MD A c z G MD A c z G MD
Lmax| 595 711 768 809 | 59 | Lmax| 577 69.7 760 821 | 59 | Lmax| 619 734 750 761 | 96 |Lmax| 545 686 787 782 | 57
LO1| 59.3 70.6 758 79.0 | 46 LO1| 57.3 684 757 804 | 53 LO1| 61.7 700 727 748 | 57 LO1| 540 67.4 757 77.4 | 541
Leq| 524 641 705 734 | 21 Leq| 51.8 638 70.6 733 | 24 Leq| 530 640 700 725 | 23 Leq| 50.8 638 70.7 731 | 26
L50| 511 63.4 700 725 | 2.0 L50| 51.3 634 701 725 | 22 L50| 51.0 633 69.8 722 | 22 L50| 50.5 63.6 703 727 | 24
L90| 500 621 685 70.7 | 1.1 L90| 498 621 686 70.7 | 1.2 L90| 49.3 623 687 71.0 | 1.2 L90| 494 625 689 712 | 13
Lmin| 482 611 675 692 | 04 | Lmin| 482 610 676 678 | 04 | Lmin| 480 615 678 695 | 05 | Lmin| 484 615 677 696 | 0.6
2:45 to 3:05 AM (100% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o0 _1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A (¢ z G | MD 5 8 Et;nqax = 8 [ st;nqax
Lmax| 584 70.7 766 793 | 68 | 2 mL90 z ;8 |L90
L01| 59.3 69.5 757 784 | 52 § § % e
Leq| 521 64.0 705 73.0 | 2.4 g g 28 1aly
L50| 51.0 634 700 725| 13 | o 3 18 IHIH“H
L90| 49.5 62.2 68.7 709 | 1.2 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 480 61.0 675 678 | 0.4 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Slow Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine OPERATING

2:45 to 2:50 AM (45% included) 2:50 to 2:55 AM (50% included) 2:55 to 3:00 AM (48% included) 3:00 to 3:05 AM (72% included)
104 mis| A (o3 z G MD |97mis| A (o3 z G MD |96mis| A C z G MD |94mis| A C z G MD
Lmax| 52.1 65.7 76.8 76.4 5.9 Lmax| 544 65.7 75.9 76.6 5.9 Lmax| 524 64.7 7.7 76.1 5.7 Lmax| 524 67.3 78.7 78.2 5.7
Lo1| 519 654 754 757 5.4 LO1| 543 657 75.0 76.0 5.6 LO1| 52.3 647 713 748 5.5 LO1| 520 66.6 77.0 77.7 5.1
Leq| 50.6 633 704 725 2.5 Leq| 51.0 63.6 70.7 73.0 2.7 Leq| 50.0 63.1 69.7 724 2.6 Leq| 50.2 63.6 70.6 73.0 2.7
L50( 50.6 63.2 70.0 723 24 L50| 50.7 63.5 70.2 728 2.6 L50( 49.8 63.0 696 722 25 L50( 50.2 634 70.0 725 2.6
L90| 49.8 62.1 68.6 70.7 14 L90[ 49.0 622 69.0 71.0 1.5 L90| 49.0 62.1 68.7 71.0 1.5 L90| 492 624 688 711 1.5
Lmin| 482 61.1 67.5 69.6 0.7 Lmin| 48.2 615 67.7 67.8 0.5 Lmin| 48.0 615 68.1 69.5 0.5 Lmin| 484 61.5 67.7 69.6 0.8
2:45 to 3:05 AM (54% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD _ 28 OLmax . 28 | OLmax
o Hleq [ Bleq
Lmax| 52.8 65.8 75.7 76.8 | 5.8 2 2 5 HElUMpap, =190
° © - g -
4 2 50 B g
L01| 53.5 65.7 755 764 | 54 8 3 40 e
Leq| 50.5 63.4 704 728 | 2.7 ° - 30 '
Lso| 503 633 700 724 | 25 | 32 : % T
3 633 700 724 25| 3 g LI
L90| 49.2 622 68.7 709 | 1.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 480 611 675 678 | 0.5 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:51:10 to 2:51:20
< 53
>
@~ 51
52 /
28 «
3 47
n 2:51:10.0 2:51:11.0 2:51:12.0 2:51:13.0 2:51:14.0 2:51:15.0 2:51:16.0 2:51:17.0 2:51:18.0 2:51:19.0 2:51:20.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-12: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 from 2:20 to 2:40 AM with KWI Turbine SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data

Site data
Distance from KWI: 740 ft
Wind Speed Range: 0-3 m/s

Time: 2:20 to 2:30 AM
Time: 2:30 to 2:40 AM

Calibrated Wind Speed: 10.0 m/s
Calibrated Wind Speed: 10.3 m/s

Wind Direction:
Wind Direction:

178°
177°

Avg Power Level: 000 kW
Avg Power Level: 000 kW

Air Temperature: 40 °F
Air Temperature: 40 °F

Sound Level Time History (1-second slow response) - KWI Turbine SHUTDOWN

95
90
8
@ 75 " i
5 o Yy AN Y A | Y N
> 50 ﬂ\ﬂ/‘\\ﬂlk\AMAHW/A/ \W/\ [ WY N»M\\wmmjw AW/A\\MM%MMAM\
98 55 (NN S ~J AT NG 0 ) AT A\ A\ /N AN
- 50 ALY AN A WAL FAY) ~AUNVT S U AN N M e
€ 45 AV J e NTTIANN SN - JYAYAR) NY AN AV NPT AN N\ JaVA
3 40 P A / NN ! LV V / [/ I S
NS
8
220 221 222 223 224 225 226 227 228 229 230 2:31 2:32 2:33 2:34 235 2:36 2:37 2:38 2:39 240
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Slow Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (100% included) 2:25 to 2:30 AM (100% included) 2:30 to 2:35 AM (100% included) 2:35 to 2:40 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 53.7 69.8 720 719 4.9 Lmax| 54.1 66.1 69.3 723 4.2 Lmax| 51.6 628 758 75.6 6.0 Lmax| 51.9 635 695 673 4.8
LO1| 53.3 684 70.6 71.6 3.6 L01| 53.3 650 685 70.6 29 LOo1| 509 620 725 70.5 3.7 L01| 51.3 621 67.8 65.9 3.0
Leq| 47.8 58.1 62.7 64.7 1.2 Leq| 456 546 599 624 1.1 Leq| 463 549 622 63.7 1.3 Leq| 446 535 603 619 1.2
L50( 464 545 60.5 62.6 1.0 L50| 418 519 59.0 614 1.0 L50| 45.0 532 599 62.2 1.1 L50| 41.8 521 59.2 61.6 1.0
L90[ 40.0 514 582 60.6 0.6 L90| 379 499 575 59.9 0.6 L90| 405 512 58.2 60.6 0.6 L90| 39.0 50.8 58.1 60.2 0.6
Lmin| 388 50.3 57.1 59.2 0.2 Lmin| 36.2 485 555 58.0 0.3 Lmin| 39.1 50.2 5741 59.4 0.3 Lmin| 36.9 49.1 56.5 59.0 0.3
2:20 to 2:40 AM (100% included) % Octave Band Sound Levels (1:00 to 1:20 AM) oo . 113-Octave Band Sound Levels (1:00 to 1:20 AM)
Av A C Z G MD - OLmax - OLmax
& m ?8 | Bleq m 98 i Bleq
Lmax| 52.8 655 71.6 71.8 | 5.0 2 0] Rl TP | mL90
T 50 T 50 HHHHL
L01| 52.7 65.6 699 711 | 3.2 E 20 | E 20 Inn-nnnnldinn.
Leq| 46.2 556 614 633 | 1.2 o 301 - 30 il
J 3 2] 3 % 1IFrT
L50| 441 527 595 619 | 1.0 S 18 ] S 18 il H
L90| 39.1 50.7 58.0 603 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 36.2 485 555 580 | 0.2 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Slow Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine SHUTDOWN
2:20 to 2:25 AM (20% included) 2:25 to 2:30 AM (41% included) 2:30 to 2:35 AM (8% included) 2:35 to 2:40 AM (29% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 41.6 57.7 69.7 673 2.2 Lmax| 41.9 526 63.0 629 3.2 Lmax| 40.8 533 639 64.2 2.8 Lmax| 41.0 53.0 60.5 64.2 3.3
LO1| 415 576 69.5 66.9 21 L01| 418 524 623 629 21 LO1| 40.8 532 639 64.2 2.6 LO1| 40.7 528 60.5 64.0 2.2
Leq| 40.1 53.0 622 625 1.0 Leq| 389 506 584 60.8 1.0 Leq| 402 522 616 628 1.1 Leq| 394 514 588 61.6 1.0
L50( 40.0 520 59.2 618 0.9 L50| 385 50.6 58.2 60.6 0.9 L50( 40.2 521 614 6238 1.0 L50( 39.6 514 586 613 1.0
L90| 39.1 50.7 57.6 60.0 0.6 L90| 37.3 493 571 59.4 0.6 L90| 394 516 59.3 61.7 0.7 L90| 376 50.0 57.5 59.9 0.6
Lmin| 388 50.3 57.1 59.3 0.4 Lmin| 36.2 485 555 58.0 0.3 Lmin| 39.1 51.3 59.3 61.0 0.4 Lmin| 36.9 49.1 56.5 59.0 0.3
2:20 to 2:40 AM (24% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C Z G MD 90 OLmax 90 OLmax
E ?8 Bleq E 98 Bleq
Lmax| 41.3 541 643 647 | 2.9 2 ] mL90 2 &l mL90
Lo1| 416 565 669 655| 22 | § 50 R TITETT
o 40 o 40 oo
Leq| 39.5 516 598 616 | 1.0 g 28 ] g 28 A
3 | H FETTIT
L50| 39.6 51.2 58.6 61.2 | 0.9 S 18 ] S 18 """""H
L90| 37.6 49.8 574 59.6 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 36.2 485 555 580 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:27:30 to 2:27:40
< 40
>
55 38
28 o
3 a4
n 2:27:30.0 2:27:31.0 2:27:32.0 2:27:33.0 2:27:34.0 2:27:35.0 2:27:36.0 2:27:37.0 2:27:38.0 2:27:39.0 2:27:40.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-13: Wind Turbine Acoustical Monitoring Summary (fast response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Average Power Level: 1505 kW Air Temperature: 40 °F
Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Average Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Average Power Level: 1624 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
2:45 to 3:05 AM (100% included) 2:45 to 3:05 AM (54% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 60.2 735 771 795 6.8 Avg 55.2 700 759 770 5.8
Lmax Lmax
LO01 59.9 70.9 76.0 78.6 5.2 LO01 55.1 68.8 75.7 76.5 5.4
Leq 53.0 65.6 70.8 731 2.4 Leq 51.7 65.2 70.7 72.9 2.7
L50 52.0 65.0 70.3 72.5 1.3 L50 51.4 64.8 70.3 72.5 2.5
L90 50.4 63.4 69.0 71.0 1.2 L90 50.1 63.4 69.1 71.0 1.5
Lmin 48.4 61.1 67.8 67.8 0.4 Lmin 48.4 62.1 67.8 67.8 0.5
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
a Bleq a Bleq
Z mL90 2 mLY
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E E
= =
@ @
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Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 2:20 to 2:30 AM Calibrated Wind Speed: 10.0 m/s Wind Direction: 178° Average Power Level: 000 kW Air Temperature: 40 °F
Time: 2:30 to 2:40 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 177° Average Power Level: 000 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
2:20 to 2:40 AM (100% included) 2:20 to 2:40 AM (24% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 53.7 68.2 72.1 7.8 5.0 Avg 42.1 57.3 64.4 64.7 2.9
Lmax Lmax
LO01 53.3 66.8 70.1 71.2 3.2 LO01 42.4 57.7 66.9 65.5 2.2
Leq 46.6 56.9 61.8 63.4 1.2 Leq 39.9 53.0 60.0 61.7 1.0
L50 44.5 53.9 59.7 62.0 1.0 L50 39.9 52.5 58.8 61.3 0.9
L90 39.5 51.9 58.2 60.3 0.6 L90 38.0 50.9 57.6 59.7 0.6
Lmin 36.3 49.4 55.8 58.2 0.2 Lmin 36.3 49.4 55.8 58.2 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
m Dleq o Hleq
2 mL90 2 mL90
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Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-14: Summary of A-weighted and Octave Band Sound Level Comparisons (fast response)
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 between 2:20 AM and 3:05 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

FAST KWI Turbine SHUTDOWN (with traffic) FAST KWI Turbine SHUTDOWN (no traffic)
Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin
5| Ave 6.5 6.9 135 157 207  23.9 _| Ave 13.1 12.8 15.2 15.2 172 18.9
g | Lmax ©| Lmax
g §
s LO1 6.2 6.6 13.2 15.4 204 23.6 § LO1 131 12.7 15.2 15.2 171 18.8
B g

o
2| Leq 0.6 0.3 6.4 8.6 13.6 16.8 Z| Leq 9.6 9.3 11.8 11.8 13.7 15.4
(=
g i
% L50 -1.6 -1.3 5.4 7.6 12.6 15.8 % L50 9.3 9.0 11.5 1.4 13.4 151
:
'g L90 -3.3 -2.9 3.8 5.9 10.9 141 E L90 8.0 7.7 10.2 10.1 121 13.8
F =
5 g
X | Lmin -5.2 -4.9 1.8 4.0 9.0 12.2 Lmin 6.4 6.1 8.5 8.5 10.4 12.2

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
20 OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = |90
2 3
(] >
3 3
T
c T
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[<] 3
@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
FAST KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 1.5 1.8 8.5 10.7 15.7 18.9 L90 Pure-tone? NO TONE | | 90 Pure-tone? NO
£
‘é LO1 1.5 1.8 8.5 10.6 15.7 18.8 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
Z - -
£ Led 2.0 1.6 50 = e 15.4 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -2.3 -1.9 4.7 6.9 11.9 15.1 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = 9 e = 56 A 13.8 KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin 5.2 -4.9 1.8 4.0 9.0 12.2 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-15: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 from 2:45 to 3:05 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Avg Power Level: 1505 kW Air Temperature: 40 °F
Wind Speed Range: 0-3 m/s| Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Avg Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Avg Power Level: 1624 kW Air Temperature: 40 °F
o5 Sound Level Time History (1-second fast response) - KWI Turbine OPERATING
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T 7 el N e P ANDEATEA A LA I At AR i
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2:45 246 247 248 2149 250 2:51 2:62 253 254 255 2:56 2:57 2:58 2:59 3:.00 3:01 302 303 3:04 3:.05
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Fast Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine OPERATING

2:45 to 2:50 AM (100% included) 2:50 to 2:55 AM (100% included) 2:55 to 3:00 AM (100% included) 3:00 to 3:05 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 60.2 726 76.8 81.0 5.9 Lmax| 60.1 722 762 822 5.9 Lmax| 646 753 765 76.2 9.6 Lmax| 55.8 73.7 78.7 78.6 5.7
Lo1| 59.8 714 763 789 4.6 LO1| 584 69.6 758 80.4 5.3 Lo1| 62.7 70.7 73.8 748 5.7 LO1| 55.1 709 758 77.5 5.1
Leql 53.2 656 709 73.1 21 Leq| 529 655 71.0 733 24 Leq| 539 656 704 726 23 Leq| 52.0 65.7 71.0 73.2 2.6
L50( 522 649 704 726 2.0 L50| 524 650 704 72.6 2.2 L50| 521 648 701 723 22 L50| 51.7 652 70.6 727 24
L90( 50.8 63.3 689 70.8 1.1 L90| 50.6 634 69.0 70.9 1.2 L90| 50.1 634 69.1 711 1.2 L90| 50.2 63.8 69.3 713 1.3
Lmin| 484 62.1 67.8 69.2 0.4 Lmin| 48.6 61.1 67.8 67.8 0.4 Lmin| 48.5 622 68.2 69.5 0.5 Lmin| 49.0 624 68.2 69.7 0.6
2:45 to 3:05 AM (100% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A (o3 Y4 G MD . 28 OLmax . 28 | OLmax
) Hleq [ I Bleq
Lmax| 60.2 735 771 795 | 6.8 2 mL90 2 o HEURNUOMnanmnml no mL90
° ° 50 o/ H T H
L01| 59.9 70.9 76.0 786 | 52 E E 20 I
Leq| 53.0 656 70.8 731 | 24 k-] - 30 il
. - E i
L90| 50.4 634 69.0 71.0 | 1.2 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 484 611 678 678 | 0.4 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Fast Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine OPERATING
2:45 to 2:50 AM (45% included) 2:50 to 2:55 AM (50% included) 2:55 to 3:00 AM (48% included) 3:00 to 3:05 AM (72% included)
104 mis| A (o3 z G MD |97mis| A C z G MD |96mis| A C z G MD |94mis| A C z G MD
Lmax| 544 684 76.8 76.4 5.9 Lmax| 56.9 69.1 76.0 76.7 5.9 Lmax| 55.0 68.7 721 76.2 5.7 Lmax| 544 73.7 787 78.6 5.7
LO1| 543 67.7 755 757 5.4 LO1| 56.3 686 752 76.1 5.6 LO1| 543 681 716 74.8 5.5 LO1| 54.1 708 771 77.8 5.1
Leq| 51.8 649 707 726 2.5 Leq| 523 654 71.0 73.0 2.7 Leq| 51.2 649 70.1 725 2.6 Leq| 51.5 656 709 73.1 2.7
L50( 51.5 647 703 724 24 L50| 51.8 65.1 706 728 2.6 L50| 509 646 70.0 722 25 L50| 51.3 651 704 726 2.6
L90| 50.6 63.3 689 70.7 14 L90| 504 63.3 694 71.2 1.5 L90| 498 633 69.0 711 1.5 L90| 50.0 63.6 69.1 7.2 1.5
Lmin| 484 62.1 67.8 69.5 0.7 Lmin| 48.6 624 68.1 67.8 0.5 Lmin| 48.5 622 683 69.5 0.5 Lmin| 49.0 624 68.2 69.7 0.8
2:45 to 3:05 AM (54% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o . 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD — 80 OLmax — 804 OLmax
m BlLeq [ . Bleq
Lmax| 552 70.0 759 77.0| 58 2 S 5o HEUDpalag, =L90
S T 5 B Hogo
L01| 55.1 68.8 757 76.5| 54 E E 20 N
Leq| 51.7 65.2 70.7 729 | 2.7 k-] - 30 TR
S S 20
L50| 514 64.8 703 725 | 25 3 s 18 i H
L90| 50.1 63.4 691 71.0| 1.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 484 621 678 678 | 0.5 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:51:10 to 2:51:20
< 53
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52 /
28 «
3 47
*n 2:51:10.0 2:51:11.0 2:51:12.0 2:51:13.0 2:51:14.0 2:51:15.0 2:51:16.0 2:51:17.0 2:51:18.0 2:51:19.0 2:51:20.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-16: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 1: 13 Schofield Rd. on 3/15/2014 from 2:20 to 2:40 AM with KWI Turbine SHUTDOWN

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 740 ft | Time: 2:20 to 2:30 AM Calibrated Wind Speed: 10.0 m/s Wind Direction: 178° Avg Power Level: 000 kW Air Temperature: 40 °F
Wind Speed Range: 0-3 m/s| Time: 2:30 to 2:40 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 177° Avg Power Level: 000 kW Air Temperature: 40 °F
o5 Sound Level Time History (1-second fast response) - KWI Turbine SHUTDOWN
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Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Fast Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (100% included) 2:25 to 2:30 AM (100% included) 2:30 to 2:35 AM (100% included) 2:35 to 2:40 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 54.6 716 728 719 4.9 Lmax| 55.0 689 70.1 724 4.2 Lmax| 52.8 66.8 758 75.6 6.0 Lmax| 523 655 69.5 673 4.8
L01| 53.9 70.1 7.6 717 3.6 L01| 53.7 66.3 68.7 70.8 29 Lo1| 51.7 638 725 70.5 3.7 LO1| 52.1 61.7 68.2 66.0 3.0
Leq| 48.3 59.3 63.1 64.8 1.2 Leq| 46.0 558 60.3 625 1.1 Leq| 46.7 563 624 63.8 1.3 Leq| 45.0 54.8 60.6 62.0 1.2
L50( 46.8 555 609 62.7 1.0 L50| 422 532 59.2 615 1.0 L50| 45,5 545 60.2 62.2 1.1 L50| 422 535 59.5 61.6 1.0
L90| 404 526 585 60.7 0.6 L90| 382 51.0 57.7 60.0 0.6 L90| 40.8 52.1 58.5 60.6 0.6 L90[ 394 519 583 60.2 0.6
Lmin| 389 513 574 594 0.2 Lmin| 36.3 494 558 58.2 0.3 Lmin| 39.1 50.8 57.3 594 0.3 Lmin| 37.1 50.1 56.8 59.0 0.3
2:20 to 2:40 AM (100% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C Z G MD - gg OLmax - gg OLmax
m 70 Bleq m 70 4 Bleq
Lmax| 53.7 68.2 721 71.8| 5.0 Z 60| 2 o Al mL90
[3 [3
L01| 53.3 66.8 701 71.2 | 3.2 3 o 3 eIl
Leq| 466 569 61.8 634 | 1.2 g 28 1 g 28 =
L50( 445 539 59.7 62.0 | 1.0 S 18 ] S 18 Iu Iu Iu i H
L90| 39.5 519 582 603 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 36.3 494 558 582 | 0.2 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Fast Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (20% included) 2:25 to 2:30 AM (41% included) 2:30 to 2:35 AM (8% included) 2:35 to 2:40 AM (29% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 42.8 60.7 69.7 67.3 2.2 Lmax| 424 559 63.1 63.0 3.2 Lmax| 41.7 56.7 640 644 2.8 Lmax| 414 56.0 60.7 643 3.3
LO1| 427 599 69.5 67.0 21 L01| 422 543 623 63.0 21 LO1| 41.7 56.3 64.0 64.3 2.6 LO1| 413 558 60.7 64.0 2.2
Leq| 40.6 545 623 626 1.0 Leq| 394 520 586 60.8 1.0 Leq| 40.7 53.7 61.7 629 1.1 Leq| 39.9 528 59.0 617 1.0
L50( 404 534 594 619 0.9 L50| 39.1 519 585 60.7 0.9 L50 40.8 536 615 629 1.0 L50( 39.9 527 589 615 1.0
L90[ 39.3 519 57.8 60.0 0.6 L90| 37.5 504 572 59.5 0.6 L90| 39.6 525 59.6 61.8 0.7 L90| 383 515 57.7 60.0 0.6
Lmin| 389 513 574 594 0.4 Lmin| 36.3 494 558 58.2 0.3 Lmin| 39.1 514 594 61.0 0.4 Lmin| 37.1 50.1 56.8 59.0 0.3
2:20 to 2:40 AM (24% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Agl A ¢ z G |[MD| _ & omax| | _ 0 Himax
m 70 Bleq m 70 Bleq
Lmax| 421 57.3 644 647 | 29 2 ] 2 &l mL90
° °
2 50 S 5o HEuEmEla]
L01| 424 57.7 669 655 | 2.2 8 40 | 3 40 o0
Leq| 399 53.0 60.0 617 | 1.0 o 301 s 30
. E a0 E e
L50| 39.9 525 588 613 | 09 S 18 ] s 18 I H
L90| 38.0 509 57.6 59.7 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 36.3 494 558 582 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:27:30 to 2:27:40
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Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-17: Wind Turbine Acoustical Monitoring Summary (slow response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 between 1:00 AM and 1:50 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 1:20 to 1:30 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 199° Average Power Level: 827 kW Air Temperature: 33 °F
Time: 1:30 to 1:40 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 200° Average Power Level: 1054 kW Air Temperature: 33 °F
Time: 1:40 to 1:50 AM Calibrated Wind Speed: 8.8 m/s Wind Direction: 199° Average Power Level: 1139 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
1:30 to 1:50 AM (100% included) 1:30 to 1:50 AM (16% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 51.7 63.3 7.5 746 46 Avg 46.0 62.1 706 73.7 43
Lmax Lmax
LO01 51.0 63.3 71.4 74.3 3.6 LO01 46.6 62.4 71.2 741 4.3
Leq 47.4 61.0 68.9 71.5 1.7 Leq 45.4 60.7 69.0 71.4 2.2
L50 46.9 60.9 68.8 71.3 0.9 L50 45.4 60.7 68.8 71.3 2.2
L90 45.2 59.0 66.9 69.2 0.8 L90 44.3 59.2 67.3 69.3 1.4
Lmin 42.2 57.1 63.8 66.1 0.3 Lmin 42.2 57.9 66.6 68.2 0.7
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
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Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 1:00 to 1:10 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 197° Average Power Level: 000 kW Air Temperature: 33 °F
Time: 1:10 to 1:20 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 196° Average Power Level: 000 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
1:00 to 1:20 AM (97% included) 1:00 to 1:20 AM (2% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 54.3 64.8 67.6 67.7 5.7 Avg 38.8 51.7 58.9 60.8 17
Lmax Lmax
LO01 54.9 64.5 67.0 66.4 3.7 LO01 38.9 52.7 59.8 61.5 2.4
Leq 47.3 56.1 61.1 61.7 1.2 Leq 38.1 51.5 58.8 60.2 0.8
L50 46.1 54.2 60.4 61.2 1.1 L50 38.0 51.3 58.9 60.0 0.8
L90 41.2 51.4 58.7 59.6 0.6 L90 37.4 50.2 57.5 59.0 0.5
Lmin 37.2 49.9 57.2 57.9 0.2 Lmin 37.2 50.0 57.2 58.4 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
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Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-18: Summary of A-weighted and Octave Band Sound Level Comparisons (slow response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 between 1:00 AM and 1:50 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

SLOwW KWI Turbine SHUTDOWN (with traffic) SLOwW KWI Turbine SHUTDOWN (no traffic)
Response Avg Response Avg
A-levels Lmax LO1 Leq L50 L90 Lmin A-levels Lmax LO1 Leq L50 L90 Lmin
Avg Avg
7w -2.6 -3.3 4.3 5.5 10.4 14.5 — 7.3 7.2 7.9 8.1 8.7 8.9
g | Lmax ©| Lmax
£ g
s LO1 -3.3 -3.9 3.7 4.9 9.8 13.9 'é LO1 7.9 7.8 8.5 8.7 9.2 9.5
3 £
o (O]
=z Leq -6.9 -7.5 0.1 1.3 6.2 10.3 é Leq 6.6 6.5 7.3 7.4 8.0 8.2
(=
g h
g L50 -7.4 -8.0 -0.4 0.8 5.7 9.8 S| L50 6.6 6.5 7.3 7.4 8.0 8.2
g 2
:g L90 -9.2 -9.8 -2.2 -1.0 3.9 8.0 "g L90 5.5 5.4 6.2 6.3 6.9 71
F E
s S
X | Lmin -12.1 -12.7 -5.1 -3.9 1.0 5.0 | Lmin 3.4 3.3 41 4.2 4.8 5.0

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
20 OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = |90
2 3
(] >
2 3
T
c T
= c
[<] 3
@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
SLOW KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 8.3 8.9 1.3 0.1 4.8 8.9 L90 Pure-tone? NO TONE | | 90 Pure-tone? NO
£
‘é LO1 1.7 -8.3 -0.7 0.5 5.4 9.5 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
Z - - - -
£ Led 8.9 9.5 1.9 — = 8.2 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -8.9 -9.5 -1.9 -0.7 4.2 8.2 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = L FUE <R = L e KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin | -12.1 2.7 5.1 3.9 1.0 5.0 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-19: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Operating

HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 from 1:30 to 1:50 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 1:20 to 1:30 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 199° Avg Power Level: 827 kW Air Temperature: 33 °F
Wind Speed Range: 0-1 m/s| Time: 1:30 to 1:40 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 200° Avg Power Level: 1054 kW Air Temperature: 33 °F
Time: 1:40 to 1:50 AM Calibrated Wind Speed: 8.8 m/s Wind Direction: 199° Avg Power Level: 1139 kW Air Temperature: 33 °F
o5 Sound Level Time History (1-second slow response) - KWI Turbine OPERATING
90
85
& 80
z ;g APt L\, A WA NEI AR S AN AN, My A e NS AR L N AN I o T e
5 65 P e R T A N RS v RS T TN ET R TR M
g 60 MW, AW, AN N NN pre, LN,
3 25 Sy o i o A
DT PN VA VWA Ve W) L PN T N a0 o NIV ISP S aTo\ VoAAMM A el ® WA OGSy WS NP\ O
3 40
2 35
30
1:30  1:31 1:32  1:33 134 135 1:36 1:37 1:38 1:39 140 1:41 1:42 1:43 1:44 145 1:46 1:47 1:48 1:49 1:50
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Slow Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine OPERATING

1:30 to 1:35 AM (100% included) 1:35 to 1:40 AM (100% included) 1:40 to 1:45 AM (100% included) 1:45 to 1:50 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 50.6 623 70.9 74.6 3.8 Lmax| 544 63.8 721 75.6 5.0 Lmax| 51.3 639 717 739 4.5 Lmax| 504 633 713 742 5.0
L01| 50.4 62.1 70.0 73.6 3.3 LO1| 529 63.7 71.6 748 4.3 LO01| 51.0 63.1 713 737 3.6 LO1| 50.0 629 71.0 741 3.5
Leq| 47.3 60.0 67.7 70.7 1.4 Leq| 475 617 69.6 722 1.8 Leq| 479 609 689 714 1.6 Leq| 46.9 61.1 69.2 71.7 1.9
L50( 46.8 599 675 704 1.3 L50| 470 616 69.6 721 1.7 L50| 476 61.0 68.7 713 1.5 L50| 466 612 69.2 71.6 1.8
L90| 453 58.6 66.0 68.7 0.7 L90| 452 599 67.8 70.1 0.9 L90| 445 588 67.0 68.9 0.8 L90[ 453 594 67.6 69.5 1.0
Lmin| 442 571 63.8 66.1 0.3 Lmin| 43.7 579 664 68.5 0.3 Lmin| 422 572 65.7 67.4 0.3 Lmin| 445 571 64.7 66.5 0.4
1:30 to 1:50 AM (100% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o0 _1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
AVg A (o] z G MD —~ 80 E::max —~ 80 I Etmax
m eq m eq
Lmax| 517 633 715 746 | 46 | = 70| BL90 T O Hgelnanc. BL90
] ] ol
9 50 2 50 HHH e
L01| 51.0 633 714 743 | 3.6 8 40| 3 40 o
Leq| 474 61.0 689 715 | 1.7 - 301 - 30
S 20 S 20
L50| 469 60.9 688 713 | 0.9 S 18 ] s 18 nn
L90| 45.2 59.0 669 69.2 | 0.8 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 422 571 63.8 66.1 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Slow Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine OPERATING
1:30 to 1:35 AM (6% included) 1:35 to 1:40 AM (21% included) 1:40 to 1:45 AM (8% included) 1:45 to 1:50 AM (28% included)
84mis| A (o3 z G MD |83mis| A (o3 z G MD |85mis| A C z G MD |88mis| A C z G MD
Lmax| 46.2 61.7 69.8 728 3.1 Lmax| 46.6 624 714 741 5.0 Lmax| 44.7 615 70.0 73.6 4.0 Lmax| 46.8 629 713 742 5.0
LO1| 46.1 61.6 69.8 728 341 LO1| 465 623 713 735 5.0 LO1| 447 615 70.0 73.6 4.0 LO1| 46.7 626 71.2 741 4.3
Leq| 455 60.7 685 713 1.9 Leq| 453 609 69.0 715 2.2 Leq| 44.1 59.8 679 711 21 Leq| 45.7 609 693 714 23
L50( 455 60.5 68.3 714 1.8 L50| 453 610 689 71.6 21 L50| 442 59.5 676 70.6 21 L50( 457 60.7 69.2 711 23
L90| 44.7 59.6 67.3 69.9 1.2 L90| 444 59.2 67.1 69.4 1.4 L90| 434 586 66.7 69.0 1.3 L90| 449 594 67.7 694 1.6
Lmin| 446 59.3 67.1 69.5 1.1 Lmin| 43.7 579 66.7 68.5 0.7 Lmin| 422 584 66.6 68.9 0.8 Lmin| 445 589 67.3 68.2 0.7
1:30 to 1:50 AM (16% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o . 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A c z G | MD | _ g Etmax 8 I Etmax
m eq m eq
Lmax| 460 621 706 737 | 43 | = 70] mL90 T O leae mL90
° ° R
9 50 2 50 —
L01| 46.6 624 712 741 | 43 8 40 | 3 40 . _
Leq| 454 60.7 69.0 714 | 2.2 g 28 ] g 28
S 1 S i H u u u ﬂ |
L50| 454 60.7 68.8 713 | 2.2 S 18 ] s 18 I H
L90| 443 59.2 67.3 693 | 14 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 422 579 666 682 | 0.7 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 1:47:30 to 1:47:40
3 48
>
] I 46
28 «
37 4
n 1:47:30.0 1:47:31.0 1:47:32.0 1:47:33.0 1:47:34.0 1:47:35.0 1:47:36.0 1:47:37.0 1:47:38.0 1:47:39.0 1:47:40.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-20: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Shutdown

HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 from 1:00 to 1:20 AM with KWI Turbine SHUTDOWN

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 1:00 to 1:10 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 197° Avg Power Level: 000 kW Air Temperature: 33 °F
Wind Speed Range: 0-1 m/s| Time: 1:10 to 1:20 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 196° Avg Power Level: 000 kW Air Temperature: 33 °F
o5 Sound Level Time History (1-second slow response) - KWI Turbine SHUTDOWN
90
85
—~ 80
Q@ 75
g A .
° 65 A i
> 60 ,MW.,MONM‘ A\ 0\ VAJJ/\)W\‘\WM» -"ﬁmeme AP\ A ARy Pri SBPARVIYY LN MA/"[/‘K\&M
s 2 AT - AV N P\l PR A i 1 itV sl L5
3 2 PR SN Nt AN MR WA S "= LW (VNS Nz e
S 15 PRV B VEAARA VY IFVAN VAW WP Vs W N /4 VNI A LR NI I\ LWV ATLY
= \¥ W N WY \ S v Vol VA IVAANYU VAR WYLV Y
o A (W v v
2 35
30
1:00 1:01 1:.02 1:.03 1:04 1:05 1:.06 1:.07 1:.08 1:09 1:10 1:11 112 113 1114 115 1116 1:117 0 1:118 1119 1:20
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Local vehicle from 1:04:32 to 1:05:06 (EXCLUDE)
Loud animal in leaves noise from 1:12:15 to 1:12:22 (EXCLUDE)

Slow Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine SHUTDOWN

1:00 to 1:05 AM (91% included) 1:05 to 1:10 AM (98% included) 1:10 to 1:15 AM (98% included) 1:15 to 1:20 AM (100% included)
A c z G MD A c z G MD A [ z G MD A (o z G MD
Lmax| 589 650 675 706 | 57 | Lmax| 53.6 693 706 711 | 67 | Lmax| 542 656 674 644 | 6.0 | Lmax| 506 591 648 647 | 4.3
LO01| 585 641 66.7 69.1 | 4.0 L01| 515 660 688 659 | 3.3 LO01| 53.7 642 663 633 | 3.2 LO1| 502 57.0 63.8 64.3 | 3.6
Leq| 495 572 617 624 | 13 Leq| 467 571 616 617 | 1.2 Leq| 46.6 557 607 61.1 | 1.1 Leq| 456 535 601 613 | 1.3
L50| 475 549 61.0 61.6 | 1.2 L50| 463 547 605 61.3 | 1.0 L50| 457 538 60.0 60.8 | 1.0 L50| 445 528 59.6 609 | 1.1
L90| 41.8 528 595 60.3 | 0.6 L90| 426 528 594 59.8 | 0.6 L90| 405 51.0 584 595 [ 0.6 L90| 40.7 51.0 582 594 | 0.6
Lmin| 378 513 587 591 | 0.3 | Lmin| 405 518 581 579 | 02 | Lmin| 372 499 573 581 | 0.2 | Lmin| 385 500 572 580 | 0.2
1:00 to 1:20 AM (97% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C V4 G MD - gg OLmax - gg OLmax
m 70 Bleq m 70 Bleq
Lmax| 54.3 648 67.6 67.7 | 57 | 2 (1] 2 6l BL90
[ [
LO01| 549 64.5 67.0 66.4 | 3.7 E f;gj E f;g
Leq| 47.3 56.1 611 61.7 | 1.2 g gg: g gg 1 wuu
L50| 46.1 542 60.4 612 1.4 | 8 10 a " |IIIIIIH
L90| 41.2 514 58.7 59.6 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 37.2 499 572 579 0.2 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Slow Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine SHUTDOWN

1:00 to 1:05 AM (3% included) 1:05 to 1:10 AM (0% included) 1:10 to 1:15 AM (4% included) 1:15 to 1:20 AM (1% included)
A Cc z G MD A Cc z G MD A (o] z G MD A Cc z G MD
Lmax| 38.9 528 59.8 61.6 1.3 Lmax| - - - - - Lmax| 38.7 523 594 614 25 Lmax| 38.7 50.1 57.5 594 1.3
Lo1| 389 527 598 61.6 | 1.3 Lot - - - - - LO1| 386 523 594 612 | 25 Lo1| 38.7 50.0 575 594 | 1.3
Leq| 384 522 593 610 | 0.9 Leq| - - - - - Leq| 37.7 513 587 599 | 0.8 Leq| 386 50.0 573 589 | 0.8
L50| 38.6 520 59.3 61.1 0.9 Ls50( - - - - - L50| 375 511 588 59.8 | 0.7 L50| 385 50.0 57.2 58.7 | 0.8
L90| 379 51.6 589 60.2 | 0.6 Lo - - - - - L90| 37.3 508 579 593 | 0.5 L90| 385 50.0 57.2 585 | 0.4
Lmin| 378 514 588 600 | 05 Lmin| - - - - - Lmin| 372 507 578 589 | 03 Lmin| 385 50.0 572 584 | 04
1:00 to 1:20 AM (2% included) % Octave Band Sound Levels (1:00 to 1:20 AM) o 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C Z G MD —~ 80 OLmax —~ 80 OLmax
m 70 Bleq m 70 Bleq
Lmax| 38.8 51.7 58.9 608 | 1.7 2 ] =L90 2 5 BL90
T 50 | T 5
L01| 38.9 527 598 615 | 24 E E 20
Leq| 381 515 58.8 60.2 | 0.8 k-] - 30
S S 20
L50| 38.0 51.3 589 60.0 | 0.8 o o 10
» 1 2 9
L90| 374 50.2 57.5 59.0 | 0.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 37.2 500 572 584 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 1:00:13 to 1:00:23
3 42
>
5z 4
25
37 36
o
n 1:00:13.0 1:00:14.0 1:00:15.0 1:00:16.0 1:00:17.0 1:00:18.0 1:00:19.0 1:00:20.0 1:00:21.0 1:00:22.0

Time of Day (AM)

1:00:23.0




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-21: Wind Turbine Acoustical Monitoring Summary (fast response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 between 1:00 AM and 1:50 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 1:20 to 1:30 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 199° Average Power Level: 827 kW Air Temperature: 33 °F
Time: 1:30 to 1:40 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 200° Average Power Level: 1054 kW Air Temperature: 33 °F
Time: 1:40 to 1:50 AM Calibrated Wind Speed: 8.8 m/s Wind Direction: 199° Average Power Level: 1139 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
1:30 to 1:50 AM (100% included) 1:30 to 1:50 AM (16% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 53.0 66.5 7.7 746 46 Avg 47.9 64.5 708 73.7 43
Lmax Lmax
LO01 51.7 66.0 71.5 74.4 3.6 LO01 48.5 65.1 71.4 741 4.3
Leq 48.1 62.7 69.1 71.6 1.7 Leq 46.4 62.5 69.2 71.4 2.2
L50 47.7 62.5 69.0 71.4 0.9 L50 46.4 62.4 69.0 71.3 2.2
L90 45.9 60.2 67.1 69.3 0.8 L90 45.0 60.3 67.4 69.4 1.4
Lmin 43.2 58.0 64.0 66.1 0.3 Lmin 43.2 58.0 66.8 68.3 0.7
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
a Bleq a Bleq
Z mL90 2 mLY
[ [
E E
= =
@ @

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 1:00 to 1:10 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 197° Average Power Level: 000 kW Air Temperature: 33 °F
Time: 1:10 to 1:20 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 196° Average Power Level: 000 kW Air Temperature: 33 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
1:00 to 1:20 AM (97% included) 1:00 to 1:20 AM (2% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 56.2 66.9 68.6 67.7 5.7 Avg 39.4 53.6 59.2 60.9 17
Lmax Lmax
LO01 56.0 66.3 67.9 66.4 3.7 LO01 39.6 55.1 60.1 61.6 2.4
Leq 47.8 57.3 61.5 61.7 1.2 Leq 38.5 52.9 59.0 60.3 0.8
L50 46.5 55.2 60.7 61.3 1.1 L50 38.3 52.5 59.1 60.0 0.8
L90 41.5 52.6 59.0 59.7 0.6 L90 37.7 51.4 57.8 59.0 0.5
Lmin 37.4 50.5 57.5 58.0 0.2 Lmin 37.4 50.9 57.5 58.5 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
m Dleq o Hleq
2 mL90 2 mL90
[ [
3 3
T} T}
T T
c c
= =
[ o] [ o]
»n »n

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-22: Summary of A-weighted and Octave Band Sound Level Comparisons (fast response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 between 1:00 AM and 1:50 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

FAST KWI Turbine SHUTDOWN (with traffic) FAST KWI Turbine SHUTDOWN (no traffic)

Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin

5| Ave -3.2 -3.0 5.1 6.5 1.4 15.6 _| Ave 8.5 8.3 9.4 9.6 102 105

g | Lmax ©| Lmax

g §

s LO1 -4.4 -4.2 3.9 5.3 10.2 14.3 § LO1 9.1 8.9 10.0 10.2 10.8 111

s g

) o

=z Leq -8.0 -7.9 0.3 1.7 6.6 10.7 é Leq 7.0 6.9 79 8.2 8.8 9.0

(=

g i

% L50 -8.5 -8.3 -0.2 1.2 6.1 10.3 % L50 7.0 6.8 7.9 8.1 8.7 9.0

:

g L90 -10.3 -10.1 -2.0 -0.6 4.3 8.5 E L90 5.5 5.4 6.4 6.7 7.3 7.5

~ =

5 g

X | Lmin -13.0 -12.8 -4.7 -3.3 1.6 5.8 Lmin 3.8 3.6 4.6 4.9 5.5 5.8

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
20 OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = |90
2 3
(] >
2 3
T
c T
= c
o =
@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
FAST KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 8.3 8.1 0.1 1.4 6.4 10.5 L90 Pure-tone? NO TONE | | 90 Pure-tone? NO
£
‘é LO1 7.6 7.5 0.7 2.0 7.0 11.1 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
= - - -
£ Led S 9.5 1.4 0.0 4.9 9.0 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -9.8 -9.6 -1.4 -0.1 4.9 9.0 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = gie £ R = i b KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin | 130  -128 -4.7 33 1.6 5.8 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-23: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 from 1:30 to 1:50 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 1:20 to 1:30 AM Calibrated Wind Speed: 8.4 m/s Wind Direction: 199° Avg Power Level: 827 kW Air Temperature: 33 °F
Wind Speed Range: 0-1 m/s| Time: 1:30 to 1:40 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 200° Avg Power Level: 1054 kW Air Temperature: 33 °F
Time: 1:40 to 1:50 AM Calibrated Wind Speed: 8.8 m/s Wind Direction: 199° Avg Power Level: 1139 kW Air Temperature: 33 °F
o5 Sound Level Time History (1-second fast response) - KWI Turbine OPERATING
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Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Fast Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine OPERATING

1:30 to 1:35 AM (100% included) 1:35 to 1:40 AM (100% included) 1:40 to 1:45 AM (100% included) 1:45 to 1:50 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 51.2 65.1 71.0 74.6 3.8 Lmax| 55.9 673 724 757 5.0 Lmax| 53.2 66.6 719 739 4.5 Lmax| 51.6 66.8 715 743 5.0
Lo1| 51.0 644 70.1 73.6 3.3 LO1| 532 66.7 71.7 748 4.3 Lo1| 519 658 714 73.8 3.6 LO1| 51.1 656 712 742 3.5
Leq| 47.8 61.7 679 707 1.4 Leq| 483 634 69.8 722 1.8 Leq| 486 626 691 714 1.6 Leq| 47.8 629 693 717 1.9
L50( 474 616 67.7 704 1.3 L50| 47.8 633 69.8 721 1.7 L50| 484 624 689 713 1.5 L50| 475 628 694 71.6 1.8
L90| 458 59.7 66.2 68.7 0.7 L90| 46.1 61.3 679 70.2 0.9 L90| 455 60.0 67.2 69.0 0.8 L90| 46.3 60.8 67.8 69.5 1.0
Lmin| 44.1 58.2 64.0 66.1 0.3 Lmin| 442 58.0 66.7 68.4 0.3 Lmin| 43.2 584 659 674 0.3 Lmin| 45,0 583 65.0 66.5 0.4
1:30 to 1:50 AM (100% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o0 _1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD — — 80 ] OLmax
o [ Bleq
Lmax| 53.0 66.5 71.7 74.6 | 4.6 2 2 o BEeBnonn. L9
S T 5 HHH B
L01| 51.7 66.0 71.5 744 | 3.6 E E 20 I
Leq| 481 627 691 716 | 1.7 ° - 30 -
S S 20
L50| 47.7 625 69.0 714 | 09 3 s 18 i
L90| 459 60.2 671 69.3 | 0.8 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 432 580 64.0 66.1 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Fast Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine OPERATING
1:30 to 1:35 AM (6% included) 1:35 to 1:40 AM (21% included) 1:40 to 1:45 AM (8% included) 1:45 to 1:50 AM (28% included)
84mis| A (o3 z G MD |83mis| A C z G MD |85mis| A C z G MD |88mis| A C z G MD
Lmax| 474 634 700 728 3.1 Lmax| 485 654 715 741 5.0 Lmax| 46.3 63.6 70.1 73.7 4.0 Lmax| 494 656 715 743 5.0
LO1| 474 634 700 728 341 LO1| 483 652 713 735 5.0 Lo1| 461 635 70.0 73.7 4.0 LO1| 48.7 649 714 742 4.3
Leq| 465 624 68.7 713 1.9 Leq| 46.3 627 69.2 71.6 2.2 Leq| 45.0 615 68.1 711 21 Leq| 46.8 626 69.5 715 23
L50( 464 627 685 715 1.8 L50| 46.3 62.6 69.1 7.7 21 L50 450 61.2 67.8 70.7 21 L50( 46.7 622 694 711 23
L90| 457 60.8 67.5 70.0 1.2 L90| 449 60.2 67.3 69.5 1.4 L90| 442 59.7 669 69.1 1.3 L90| 458 60.5 679 69.4 1.6
Lmin| 45.1 60.3 67.2 69.6 1.1 Lmin| 442 58.0 66.9 68.4 0.7 Lmin| 43.2 593 66.8 68.9 0.8 Lmin| 450 60.2 674 68.3 0.7
1:30 to 1:50 AM (16% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD _ 28 OLmax . 28 | OLmax
2 7 Bleq [ Bleq
Lmax| 479 645 70.8 737 | 43 2 ] =L90 2 5 el _ mL90
T 501 T 50 T —
L01| 485 651 714 741 | 43 E 20 | E 20 -
Leq| 46.4 625 69.2 714 | 2.2 - 301 - 30
S 20 S 20
L50| 464 624 69.0 713 | 22 o 10 A o 10
[ (IS
L90| 45.0 60.3 674 694 | 14 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 432 580 66.8 683 | 0.7 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 1:47:30 to 1:47:40
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Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-24: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/2/2014 from 1:00 to 1:20 AM with KWI Turbine SHUTDOWN

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 1:00 to 1:10 AM Calibrated Wind Speed: 8.9 m/s Wind Direction: 197° Avg Power Level: 000 kW Air Temperature: 33 °F
Wind Speed Range: 0-1 m/s| Time: 1:10 to 1:20 AM Calibrated Wind Speed: 8.5 m/s Wind Direction: 196° Avg Power Level: 000 kW Air Temperature: 33 °F
o5 Sound Level Time History (1-second fast response) - KWI Turbine SHUTDOWN
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Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout
Local vehicle from 1:04:32 to 1:05:06 (EXCLUDE)
Loud animal in leaves noise from 1:12:15 to 1:12:22 (EXCLUDE)

Fast Response Acoustical Metrics (including traffic on Route 3) - KWI Turbine SHUTDOWN

1:00 to 1:05 AM (91% included) 1:05 to 1:10 AM (98% included) 1:10 to 1:15 AM (98% included) 1:15 to 1:20 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 60.6 68.1 684 70.7 5.7 Lmax| 55.8 714 721 7.2 6.7 Lmax| 56.4 67.5 69.1 64.4 6.0 Lmax| 51.8 60.7 64.8 64.7 4.3
LO1| 59.1 659 68.0 69.1 4.0 L01| 525 68.0 69.7 66.1 3.3 LO1| 543 664 67.6 634 3.2 LO1| 51.1 59.0 64.0 643 3.6
Leq| 50.2 584 622 625 1.3 Leq| 47.2 584 621 61.8 1.2 Leq| 471 569 611 61.2 1.1 Leq| 46.0 54.7 604 614 1.3
L50( 47.8 562 614 617 1.2 L50| 46.7 556 60.8 614 1.0 L50| 46.0 549 60.3 60.9 1.0 L50| 446 53.8 59.8 61.0 1.1
L90[ 42.0 539 599 60.3 0.6 L90| 429 540 59.7 59.9 0.6 L90| 404 522 58.7 59.5 0.6 L90| 40.7 51.8 584 59.4 0.6
Lmin| 379 519 589 59.2 0.3 Lmin| 409 525 585 58.1 0.2 Lmin| 374 50.5 57.7 58.1 0.2 Lmin| 384 50.7 57.5 58.0 0.2
1:00 to 1:20 AM (97% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Agl A ¢ z G |[MD| _ & Bmax| | _ 0 Hmax
m 70 Bleq m 70 Bleq
Lmax| 56.2 66.9 68.6 67.7 | 5.7 2 0] 2 4l RN mL90
° °
2 50 4 2 50 e EHAHHHH R H
L01| 56.0 66.3 679 664 | 3.7 8 40| 3 40 UL v
Leq| 47.8 573 615 617 | 1.2 o 301 - 30 1 N
£ 20 - £ 20 ﬂ» HH
L50| 46.5 55.2 60.7 613 | 1.1 S 18 ] s 18 1 i
L90| 41.5 52.6 59.0 59.7 | 0.6 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 374 505 575 580 | 0.2 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Fast Response Acoustical Metrics (excluding traffic on Route 3) - KWI Turbine SHUTDOWN

1:00 to 1:05 AM (3% included) 1:05 to 1:10 AM (0% included) 1:10 to 1:15 AM (4% included) 1:15 to 1:20 AM (1% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 39.6 55.3 60.1 61.6 1.3 Lmax| - - - - - Lmax| 39.3 543 596 614 25 Lmax| 394 514 57.8 59.6 1.3
LO1| 39.6 552 60.1 61.6 1.3 Lo1 - - - - - LO1| 39.2 542 596 61.3 25 LO1| 394 514 578 59.6 1.3
Leql 39.0 539 59.6 61.0 0.9 Leq - - - - - Leq| 38.0 524 589 59.9 0.8 Leq| 39.0 51.1 57.6 59.0 0.8
L50( 39.0 539 59.6 61.1 0.9 L50 - - - - - L50( 37.8 520 589 59.8 0.7 L50( 39.0 51.0 575 58.7 0.8
L90| 38.2 527 59.1 60.2 0.6 L90 - - - - - L90| 375 51.7 582 59.3 0.5 L90| 386 509 575 58.5 0.4
Lmin| 379 525 59.0 60.0 0.5 Lmin - - - - - Lmin| 374 515 57.9 589 0.3 Lmin| 386 509 57.5 58.5 0.4
1:00 to 1:20 AM (2% included) % Octave Band Sound Levels (1:00 to 1:20 AM) o 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C Z G MD —~ 80 OLmax —~ 80 OLmax
m 70 Bleq m 70 Bleq
Lmax| 39.4 53.6 59.2 609 | 1.7 2 ] =L90 2 5 BL90
S 50 S 50
L01| 39.6 551 601 616 | 2.4 E E 20
Leq| 385 529 59.0 60.3 | 0.8 k-] - 30 g
g £ 2 i "
L50| 38.3 525 591 60.0 | 0.8 3 ] s 18 hn H
L90| 37.7 514 57.8 59.0 | 0.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 374 509 575 585 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 1:00:13 to 1:00:23
3 42
>
] I 40
25
37 36
*n 1:00:13.0 1:00:14.0 1:00:15.0 1:00:16.0 1:00:17.0 1:00:18.0 1:00:19.0 1:00:20.0 1:00:21.0 1:00:22.0 1:00:23.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-25: Wind Turbine Acoustical Monitoring Summary (slow response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 between 2:20 AM and 3:10 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Average Power Level: 1505 kW Air Temperature: 40 °F
Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Average Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Average Power Level: 1624 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
2:50 to 3:10 AM (100% included) 2:50 to 3:10 AM (30% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 54.5 706 82.3 82.6 6.4 Avg 49.3 65.4 753 771 5.6
Lmax Lmax
LO01 56.7 68.3 80.8 80.9 5.2 LO01 49.6 65.3 76.9 77.5 5.3
Leq 49.9 63.5 72.6 73.9 2.2 Leq 48.1 62.9 71.2 73.0 2.7
L50 49.2 62.8 70.7 72.9 1.1 L50 48.0 62.7 70.5 72.6 2.6
L90 47.6 61.7 69.2 71.0 1.1 L90 471 61.6 69.0 71.0 1.5
Lmin 46.0 59.8 67.0 69.0 0.3 Lmin 46.0 59.8 67.3 69.1 0.4
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
o Bleq o Bleq
Z mLo0 2 mL90
[ [
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Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 2:20 to 2:30 AM Calibrated Wind Speed: 10.0 m/s Wind Direction: 178° Average Power Level: 000 kW Air Temperature: 40 °F
Time: 2:30 to 2:40 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 177° Average Power Level: 000 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
2:20 to 2:40 AM (99% included) 2:20 to 2:40 AM (8% included)
SLOW Modulation SLOW Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 51.8 69.8 82.1 82.1 4.0 Avg 1.1 56.6 67.5 68.5 17
Lmax Lmax
LO01 51.5 67.4 80.6 80.1 2.9 LO01 41.4 58.9 69.0 71.9 2.0
Leq 45.7 58.1 69.3 69.7 1.0 Leq 39.9 53.6 64.0 65.1 0.9
L50 44.5 54.8 63.9 64.9 0.9 L50 39.8 52.7 62.4 63.3 0.9
L90 40.5 52.4 60.4 61.9 0.5 L90 38.9 51.1 59.9 61.2 0.5
Lmin 38.3 50.1 58.4 59.9 0.2 Lmin 38.3 50.1 59.0 60.1 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
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2 =190 2 mL90
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Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-26: Summary of A-weighted and Octave Band Sound Level Comparisons (slow response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 between 2:20 AM and 3:10 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

SLOwW KWI Turbine SHUTDOWN (with traffic) SLOwW KWI Turbine SHUTDOWN (no traffic)

Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin

5| Ave 27 3.0 8.8 10.0 14.0 16.2 _| Ave 8.2 7.9 9.4 9.5 103 11.0

g | Lmax ©| Lmax

g §

s LO1 4.9 5.2 11.0 12.3 16.2 18.4 § LO1 8.5 8.3 9.8 9.9 10.7 113

s g

) o

=z Leq -1.8 -1.6 4.2 5.5 9.4 11.6 é Leq 7.0 6.7 8.2 8.3 9.2 9.8

(=

g i

% L50 -2.6 -2.3 3.5 4.7 8.7 10.9 % L50 6.9 6.6 8.1 8.2 9.0 9.7
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5 g
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Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
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Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
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Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
SLOW KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 2.5 2.2 3.6 4.8 8.8 11.0 L90 Pure-tone? NO TONE | | 90 Pure-tone? NO
£
‘é LO1 2.1 1.9 3.9 5.2 9.1 11.3 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
Z - -
£ Led el 3.4 24 36 L 9.8 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -3.8 -3.5 2.3 3.5 7.5 9.7 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = < e = e 6.6 8.8 KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin 5.8 -5.5 0.3 1.5 5.5 7.7 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-27: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 from 2:50 to 3:10 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Avg Power Level: 1505 kW Air Temperature: 40 °F
Wind Speed Range: 0-1 m/s| Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Avg Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Avg Power Level: 1624 kW Air Temperature: 40 °F
o5 Sound Level Time History (1-second slow response) - KWI Turbine OPERATING
90
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Time of Day (AM)

——Alevel ——C level —Zlevel ——Glevel

Event Log

Traffic on Route 3 throughout
Intermittent wind-generated noise throughout

Slow Response Acoustical Metrics (including traffic on Route 3 and wind noise) - KWI Turbine OPERATING

2:50 to 2:55 AM (100% included) 2:55 to 3:00 AM (100% included) 3:00 to 3:05 AM (100% included) 3:05 to 3:10 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 549 683 812 80.2 6.7 Lmax| 58.6 704 83.0 83.2 5.6 Lmax| 51.9 742 84.1 85.0 7.6 Lmax| 52.7 69.4 809 819 5.8
Lo1| 545 67.8 80.5 80.1 4.7 LO1| 58.0 69.6 81.0 81.1 5.2 Lo1| 51.6 70.8 831 825 5.3 LO1| 51.8 679 793 79.6 5.1
Leq| 50.2 633 724 739 1.9 Leq| 51.0 63.6 73.0 74.1 21 Leq| 491 63.7 728 74.0 24 Leq| 49.1 634 721 738 24
L50( 499 628 709 727 1.8 L50| 494 628 706 728 1.9 L50 489 629 70.6 728 22 L50( 48.7 63.0 708 73.0 2.2
L90| 48.1 616 69.2 71.0 0.9 L90| 476 61.7 69.1 70.9 1.0 L90| 472 616 689 711 1.2 L90| 47.7 619 694 71.2 1.2
Lmin| 46.7 59.8 67.0 69.1 0.3 Lmin| 46.3 60.5 67.9 69.0 0.4 Lmin| 46.0 604 68.1 69.5 0.3 Lmin| 46,6 60.6 684 69.3 0.4
2:50 to 3:10 AM (100% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg A C V4 G MD s 28 OLmax - 28 OLmax
o Oleq [T INGT Oleq
Lmax| 54.5 70.6 823 826 | 6.4 2 2 5 W — L9
S T 5 HHEEHH
L01| 56.7 68.3 80.8 809 | 5.2 E E 20 FTT—
Leq| 499 635 726 739 | 2.2 k-] - 30 AU
S S 20
L50| 49.2 62.8 70.7 729 | 1.1 3 s 10 :Hj
0
L90| 47.6 61.7 69.2 71.0 | 1.1 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 460 59.8 67.0 69.0 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Slow Response Acoustical Metrics (excluding traffic on Route 3 and wind noise) - KWI Turbine OPERATING
2:50 to 2:55 AM (12% included) 2:55 to 3:00 AM (20% included) 3:00 to 3:05 AM (38% included) 3:05 to 3:10 AM (49% included)
102ms[ A (o3 z G MD |93mis| A C z G MD |96mis| A C z G MD |98mis| A C z G MD
Lmax| 49.0 64.0 728 74.6 5.8 Lmax| 489 653 753 771 5.2 Lmax| 49.3 653 733 774 5.6 Lmax| 50.0 66.8 79.7 79.0 5.8
LO1| 49.0 640 726 744 5.8 LO1| 488 652 750 7741 5.1 LO1| 49.2 652 73.0 77.2 5.4 LO1| 49.7 663 782 781 5.3
Leq| 48.1 626 703 722 2.8 Leq| 47.8 627 713 7341 2.5 Leq| 47.8 626 704 728 2.8 Leq| 484 632 718 733 2.7
L50( 483 625 704 723 2.7 L50| 479 625 705 72.6 23 L50| 476 625 702 725 2.7 L50| 483 63.0 708 728 2.7
L90| 475 609 67.8 70.2 1.8 L90| 47.0 619 69.7 71.6 1.4 L90[ 469 614 686 70.8 1.5 L90| 475 619 69.5 71.2 1.5
Lmin| 46.7 59.8 67.3 69.1 1.2 Lmin| 463 614 69.2 709 0.7 Lmin| 46.0 604 68.1 69.5 0.8 Lmin| 46.6 60.6 68.7 69.3 0.4
2:50 to 3:10 AM (30% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o . 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD — 80 OLmax — 804 OLmax
m BlLeq m 70 . Bleq
Lmax| 49.3 654 753 771 | 5.6 2 =L90 2 5 B0on, mL90
T T 50 e
L01| 49.6 653 769 775 | 53 E E 20
Leq| 481 629 712 73.0 | 2.7 k-] - 30 g
S S 20
L50| 48.0 62.7 70.5 726 | 2.6 3 s 10
0
L90| 471 616 69.0 71.0 | 1.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 46.0 59.8 67.3 69.1 0.4 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 3:04:35 to 3:04:45
3 50
>
@~ 48
4 <
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37 4
*n 3:04:35.0 3:04:36.0 3:04:37.0 3:04:38.0 3:04:39.0 3:04:40.0 3:04:41.0 3:04:42.0 3:04:43.0 3:04:44.0 3:04:45.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-28: Detailed Acoustical Monitoring Report (slow response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 from 2:20 to 2:40 AM with KWI Turbine SHUTDOWN

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 2:20 to 2:30 AM Calibrated Wind Speed: 10.0 m/s Wind Direction: 178° Avg Power Level: 000 kW Air Temperature: 40 °F
Wind Speed Range: 0-1 m/s| Time: 2:30 to 2:40 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 177° Avg Power Level: 000 kW Air Temperature: 40 °F
Sound Level Time History (1-second slow response) - KWI Turbine SHUTDOWN
gg [ Wind |
85 h
—~ 80
m 75 N [\ \ A \
T o JMiAR ) Ao p o [ W M AL i N MWI\.
< 65 WV O A AL AL MY PP VY R VB P EVAWAL AW P AN [\ AFTREVALR A A A
> g0 AT W WU bt A2 Y AAAA I ) IV A TRAYA 4 DALY N WCATARY WP W [IRTALY A AT
& gg [ A N N AW T T WA AU TN A Ml aen AN ATV JUL
20 i \val N \vvs AT W=V N T . LY AV A SV A v | g AW AN VAR~V
- A 7Y N Y A Ao e FUNLALN Y A WYYV NUAN LT N A ~
3 40 S~ N - Y A \Y WA I NN S
2 35
30
2:20 221 222 223 224 225 226 227 228 229 230 2:31 2:32 2:33 2:34 235 2:36 2:37 2:38 239 240
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout
Intermittent wind-generated noise throughout
Loud breaking branch noise from 2:24:27 to 2:24:36 (EXCLUDE)

Slow Response Acoustical Metrics (including traffic on Route 3 and wind noise) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (97% included) 2:25 to 2:30 AM (100% included) 2:30 to 2:35 AM (100% included) 2:35 to 2:40 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 55.1 67.3 804 78.6 3.0 Lmax| 51.5 76.1 87.7 891 4.1 Lmax| 50.1 66.7 783 80.2 5.4 Lmax| 50.3 69.1 819 80.7 3.6
LO1| 54.1 66.1 775 11.7 2.2 L01| 509 73.1 86.9 85.9 3.2 LO1| 50.0 63.0 744 76.2 3.5 LO1| 50.1 67.3 79.8 79.8 25
Leq| 47.2 582 68.3 68.8 0.9 Leq| 45.0 60.1 721 724 1.0 Leq| 456 561 66.3 67.3 1.1 Leq| 446 57.0 684 684 1.0
L50( 455 56.5 652 66.3 0.8 L50| 440 544 635 645 0.8 L50| 449 546 633 644 0.9 L50| 43.3 543 63.6 644 0.9
L90| 414 53.1 62.1 63.1 0.5 L90| 39.8 523 60.2 61.7 0.5 L90| 41.0 527 604 62.0 0.6 L90| 40.0 52.1 59.9 61.5 0.5
Lmin| 40.0 514 599 61.2 0.2 Lmin| 38.3 50.1 584 60.0 0.2 Lmin| 39.6 511 59.0 60.6 0.3 Lmin| 384 512 585 59.9 0.2
2:20 to 2:40 AM (99% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Aagl] A ¢ z G |[wMD| _ o lmax| | _ o i Blmax
m Bleq o 4 L Bleq
Lmax| 51.8 69.8 821 821 | 4.0 2 e L mL90
° T 5 U
Lo1| 51.5 67.4 80.6 80.1 | 29 E E 20 - nnnlin,
L 45.7 581 693 69.7 | 1.0 30 1 M
eq 2 g 2 i
L50| 445 548 639 649 | 09 3 s 18 i
L90| 40.5 524 604 619 | 0.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 383 501 584 599 | 0.2 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Slow Response Acoustical Metrics (excluding traffic on Route 3 and wind noise) - KWI Turbine SHUTDOWN
2:20 to 2:25 AM (3% included) 2:25 to 2:30 AM (12% included) 2:30 to 2:35 AM (3% included) 2:35 to 2:40 AM (15% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 41.0 56.2 69.0 68.0 1.2 Lmax| 415 558 67.3 67.7 2.0 Lmax| 40.9 557 647 658 1.5 Lmax| 41.0 589 69.0 725 23
LO1| 41.0 562 689 68.0 1.2 LO1| 415 557 67.1 67.6 1.9 LO1| 409 555 645 656 1.4 LO1| 41.0 589 69.0 722 21
Leq| 40.6 546 674 66.6 0.7 Leq| 39.7 53.0 63.1 64.2 0.9 Leq| 404 529 617 63.2 0.9 Leq| 39.7 54.0 64.0 65.7 1.0
L50( 40.7 545 67.6 66.8 0.7 L50| 39.3 53.0 626 63.8 0.8 L50| 40.6 528 61.7 62.8 0.9 L50( 39.9 525 623 63.1 0.9
L90( 40.0 528 659 64.8 0.5 L90| 389 504 60.2 61.0 0.6 L90| 39.8 514 591 614 0.5 L90| 389 515 59.8 613 0.5
Lmin| 40.0 527 64.8 64.3 0.3 Lmin| 38.3 50.1 59.7 60.2 0.3 Lmin| 39.7 514 59.0 60.7 0.4 Lmin| 384 512 59.2 60.1 0.3
2:20 to 2:40 AM (8% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
90 90
Avg| A C z G MD —~ 80 OLmax 8
o 5 Bleq a4
Lmax| 411 56.6 67.5 685 | 1.7 2 ] mL90 2 0 g
T s | S 50 o
L01| 414 589 69.0 719 | 2.0 E 20 | E 20 o
Leq| 399 53.6 64.0 651 | 0.9 - 301 - 30
S 20 S 20
L50| 39.8 52.7 624 63.3 | 09 o 10 A o 10
@ o @ 9
L90| 389 511 599 61.2| 0.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6
Lmin| 383 501 59.0 60.1 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:29:50 to 2:30:00
3 42
>
] I 40
28 =
37 36
n 2:29:50.0 2:29:51.0 2:29:52.0 2:29:53.0 2:29:54.0 2:29:55.0 2:29:56.0 2:29:57.0 2:29:58.0 2:29:59.0 2:30:00.0

Time of Day (AM)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-29: Wind Turbine Acoustical Monitoring Summary (fast response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 between 2:20 AM and 3:10 AM with KWI Turbine OPERATING and SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine OPERATING

Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Average Power Level: 1505 kW Air Temperature: 40 °F
Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Average Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Average Power Level: 1624 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine OPERATING (wind turbine plus traffic) KWI Turbine OPERATING (wind turbine only)
2:50 to 3:10 AM (100% included) 2:50 to 3:10 AM (30% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 56.6 75.2 82.3 82.6 6.4 Avg 51.6 69.2 75.4 771 5.6
Lmax Lmax
LO01 56.9 71.4 80.9 80.9 5.2 LO01 51.9 68.7 77.0 77.7 5.3
Leq 50.9 65.4 72.8 74.0 2.2 Leq 49.4 64.6 71.4 731 2.7
L50 50.3 64.4 71.0 72.9 1.1 L50 49.1 64.2 70.7 72.7 2.6
L90 48.5 62.8 69.4 711 1.1 L90 47.9 62.6 69.3 711 1.5
Lmin 46.7 60.8 67.4 69.0 0.3 Lmin 46.7 60.8 67.5 69.1 0.4
Octave Band Sound Levels - KWI Turbine OPERATING (with traffic) Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)
90 BLmax 90 OLmax
o Bleq o Bleq
Z mLo0 2 mL90
[ [
E E
= =
@ @

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)

Supervisory Control and Data Acquisition (SCADA) data - KWI Wind Turbine SHUTDOWN

Time: 2:20 to 2:30 AM Calibrated Wind Speed: 10.0 m/s Wind Direction: 178° Average Power Level: 000 kW Air Temperature: 40 °F
Time: 2:30 to 2:40 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 177° Average Power Level: 000 kW Air Temperature: 40 °F
20-minute Acoustical Metrics (including traffic on Route 3) 20-minute Acoustical Metrics (excluding traffic on Route 3)
KWI Turbine SHUTDOWN (ambient - with traffic) KWI Turbine SHUTDOWN (ambient - no traffic)
2:20 to 2:40 AM (99% included) 2:20 to 2:40 AM (8% included)
FAST Modulation FAST Modulation
Response A c z G Depth (fast) Response A c z G Depth (fast)
Avg 52.8 74.6 82.1 82.2 4.0 Avg 41.9 60.7 67.5 68.5 17
Lmax Lmax
LO01 52.3 70.8 80.6 80.1 2.9 LO01 42.2 63.1 69.0 71.9 2.0
Leq 46.1 60.3 69.4 69.7 1.0 Leq 40.3 55.5 64.0 65.1 0.9
L50 44.8 55.9 64.1 64.9 0.9 L50 40.1 53.8 62.5 63.4 0.9
L90 40.8 53.4 60.6 61.9 0.5 L90 39.3 51.9 60.0 61.2 0.5
Lmin 38.7 50.8 58.8 59.9 0.2 Lmin 38.7 50.8 59.2 60.1 0.3
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
90 BLmax 90 OLmax
o mleq o mleq
2 =190 2 mL90
[ [
3 3
T} T}
T T
c c
= =
[ o] [ o]
»n »n

31.5 63

125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)
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125 250 500 1k 2k 4k 8k 16k

Octave Band Center Frequency (Hz)




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-30: Summary of A-weighted and Octave Band Sound Level Comparisons (fast response)
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 between 2:20 AM and 3:10 AM with KWI Turbine OPERATING and SHUTDOWN

Operating - Shutdown Differences (including traffic on Route 3)

Operating - Shutdown Differences (excluding traffic on Route 3)

Vertical: KWI Turbine OPERATING (wind turbine plus traffic)
Horizontal: KWI Turbine SHUTDOWN (ambient - with traffic)

Vertical: KWI Turbine OPERATING (wind turbine only)
Horizontal: KWI Turbine SHUTDOWN (ambient - no traffic)

FAST KWI Turbine SHUTDOWN (with traffic) FAST KWI Turbine SHUTDOWN (no traffic)
Response Avg Response Avg

A-levels i LO1 Leq L50 L90 Lmin A-levels i LO1 Leq L50 L90 Lmin
5| Ave 38 4.4 105 11.9 15.8 18.0 _| Ave 9.8 9.4 13 115 123 13.0
g | Lmax ©| Lmax
g §
s LO1 41 4.7 10.8 12.2 16.1 18.3 § LO1 10.0 9.6 11.5 1.7 12.6 13.2
s g

o
2| Leq 2.0 1.4 4.8 6.1 10.1 12.2 Z| Leq 7.5 7.2 9.1 9.3 10.1 10.7
(=
g i
% L50 -2.6 -2.0 4.2 5.5 9.5 11.6 % L50 7.3 6.9 8.8 9.0 9.9 10.5
:
'g L90 -4.3 -3.8 24 3.8 7.7 9.9 E L90 6.1 5.7 7.6 7.8 8.6 9.3
~ =
5 g
X | Lmin -6.2 -5.6 0.6 1.9 5.9 8.0 Lmin 4.8 4.5 6.3 6.5 7.4 8.0

Octave Band Sound Levels - KWI Turbine OPERATING (with traffic)

920

Octave Band Sound Levels - KWI Turbine OPERATING (no traffic)

920

OLmax OLmax
") Bleq o Bleq
T T
= mL90 = B190
g g
3 3
E E
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Octave Band Sound Levels - KWI Turbine SHUTDOWN (with traffic) Octave Band Sound Levels - KWI Turbine SHUTDOWN (no traffic)
OLmax 20 OLmax
@ Bleq o Bleq
= mL90 = B190
2 3
(] >
3 3
T
c T
= c
o =
@ @
8 16 315 63 125 250 500 1k 2k 4k 8k 16k 8 16 315 63 125 250 500 1k 2k 4k 8k 16k
Octave Band Center Frequency (Hz) Octave Band Center Frequency (Hz)
Operating - Shutdown Differences: Overall Comparison Octave Band Sound Level Comparison: Pure-tone Check
Vertical: KWI Turbine ONLY (excluding traffic on Route 3)
Horizontal: Ambient Sound Levels (including traffic on Route 3)
Including traffic on R :
FAST KWI Turbine SHUTDOWN (with traffic) 9 e S
Response Avg L01 L L50 L90 Lmi L90 Octave Band Check: L90 Octave Band Check
A-levels Lmax €q min KWI Turbine OPERATING | NOKWI | kWi Turbine SHUTDOWN
PURE
= L‘:"‘]’;’x 1.2 0.7 5.5 6.8 10.8 13.0 L90 Pure-tone? NO TONE | |90 Pure-tone? NO
£
‘é LO1 -1.0 0.4 5.8 71 11.1 13.2 Excluding traffic on Route 3:
14 Leq Octave Band Check: Leq Octave Band Check
= = -
£ Led 3.4 — 3.3 46 86 10.7 KWI Turbine ONLY NO Kwi Ambient (no traffic)
S PURE
o TONE
S L50 -3.7 -3.1 3.0 4.4 8.3 10.5 Leq Pure-tone? NO Leq Pure-tone? NO
Q
i=}
K] L90 Octave Band Check L90 Octave Band Check
g = . i B — st 93 KWI Turbine ONLY NO Kwi Ambient (no traffic)
s PURE
3
Lmin 6.2 -5.6 0.6 1.9 5.9 8.0 L90 Pure-tone? NO TONE | |90 Puretone? | NO




Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-31: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Operating
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 from 2:50 to 3:10 AM with KWI Turbine OPERATING

Site data Supervisory Control and Data Acquisition (SCADA) data
Distance from KWI: 990 ft | Time: 2:40 to 2:50 AM Calibrated Wind Speed: 10.3 m/s Wind Direction: 176° Avg Power Level: 1505 kW Air Temperature: 40 °F
Wind Speed Range: 0-1 m/s| Time: 2:50 to 3:00 AM Calibrated Wind Speed: 10.2 m/s Wind Direction: 177° Avg Power Level: 1805 kW Air Temperature: 40 °F
Time: 3:00 to 3:10 AM Calibrated Wind Speed: 9.8 m/s Wind Direction: 179° Avg Power Level: 1624 kW Air Temperature: 40 °F
o5 Sound Level Time History (1-second fast response) - KWI Turbine OPERATING
90
85
—_ 80 A " "
o 75 AY A N Mo\ T\, . - AN N \ A N A
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: gg n e pAn N e AotV oM \_AAM' AR 7V W A N | TN A A M A A, By
2 15 IV TERWA] WY W I AT WA WIS v AL P LY AV
>
o 40
2 35
30
2:50 251 2:52  2:53 2:54 255 256 2:57 2:58 2:59 3:.00 3:01 3:02 3:03 3:04 305 306 307 308 309 310
Time of Day (AM)
——Alevel ——C level —Zlevel ——Glevel
Event Log

Traffic on Route 3 throughout

Intermittent wind-generated noise throughout

Fast Response Acoustical Metrics (including traffic on Route 3 and wind noise) - KWI Turbine OPERATING

2:50 to 2:55 AM (100% included) 2:55 to 3:00 AM (100% included) 3:00 to 3:05 AM (100% included) 3:05 to 3:10 AM (100% included)
A c z G MD A c z G | MD A c z G MD A c z G MD
Lmax| 571 713 812 803 | 67 | Lmax| 612 746 830 833 | 56 | Lmax| 543 800 842 850 | 7.6 | Lmax| 541 748 809 820 | 58
LO1| 554 69.9 80.6 801 | 47 LO1| 594 724 812 811 | 52 LO1| 532 729 831 826 | 53 LO1| 532 720 793 79.7 | 541
Leq| 511 649 726 739 | 19 Leq| 51.8 654 732 741 | 21 Leq| 501 658 729 741 | 24 Leq| 50.3 653 723 738 | 24
L50| 50.7 644 712 728 | 138 L50| 505 645 708 729 | 1.9 L50| 49.8 644 708 728 | 22 L50| 500 645 710 73.0 | 22
L90| 491 627 694 711 | 09 L90| 484 629 694 71.0 | 1.0 L90| 482 627 692 711 | 1.2 L90| 485 63.0 696 712 | 1.2
Lmin| 468 60.8 674 691 | 03 | Lmin| 467 613 682 690 | 04 | Lmin| 470 612 685 695 | 03 | Lmin| 474 614 688 694 | 04
2:50 to 3:10 AM (100% included) % Octave Band Sound Levels (12:50 to 1:30 AM) o0 _1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A (¢ z G | MD 5 8 Et:‘qax & 80 st:‘qax
Lmax| 56.6 752 823 826 | 64 | 2 e L T — _ mL90
L01| 569 71.4 80.9 809 | 5.2 § § % FETE T -
Leq| 509 654 728 74.0 | 2.2 g g 28 -]ij
L50| 50.3 644 71.0 729 | 1.1 S 3 18
L90| 485 628 694 711 | 11 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 46.7 60.8 67.4 69.0 | 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Fast Response

Acoustical Metrics (excluding traffic on Route 3 and wind noise) - KWI Turbine OPERATING

2:50 to 2:55 AM (12% included) 2:55 to 3:00 AM (20% included) 3:00 to 3:05 AM (38% included) 3:05 to 3:10 AM (49% included)
102mis| A (o3 z G MD |93mis| A C z G MD |96mis| A C z G MD |98mis| A C z G MD
Lmax| 50.9 67.5 729 74.7 5.8 Lmax| 50.8 67.2 754 77.2 5.2 Lmax| 52.0 7.3 73.7 77.5 5.6 Lmax| 52.7 70.7 79.8 79.0 5.8
LO1| 509 67.3 727 745 5.8 L01| 50.8 67.2 75.1 771 5.1 Lo1| 514 687 732 773 5.4 Lo1| 519 694 782 781 5.3
Leq| 494 643 706 722 2.8 Leq| 49.0 644 715 732 2.5 Leq| 49.1 643 70.6 728 2.8 Leq| 49.8 649 720 734 2.7
L50( 494 642 706 724 2.7 L50| 48.8 640 70.7 727 23 L50| 489 640 70.5 72.6 2.7 L50| 496 645 711 729 2.7
L90| 483 616 68.0 70.2 1.8 L90| 475 629 699 71.7 1.4 L90| 475 623 69.0 70.9 1.5 L90| 48.4 63.1 69.8 713 1.5
Lmin| 46.8 60.8 67.5 69.1 1.2 Lmin| 46.7 626 694 70.9 0.7 Lmin| 47.0 612 685 69.5 0.8 Lmin| 474 614 69.0 694 0.4
2:50 to 3:10 AM (30% included) Octave Band Sound Levels (12:50 to 1:30 AM) 1/3-Octave Band Sound Levels (12:50 to 1:30 AM)
Avg| A C z G MD 28 OLmax 28 | OLmax
o Bleq o 70 Mo Bleq
Lmax| 51.6 69.2 754 771 | 5.6 2 2 5 B0l mL90
] ° B Bon
> > 50 I
Lo1| 519 68.7 77.0 77.7 | 53 8 8 a0 Ry
Leq| 494 646 714 731 | 2.7 k-] - 30 i
5 5 20 i
L50| 49.1 64.2 70.7 727 | 2.6 3 s 18 i
L90| 479 62.6 69.3 711 1.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 6.3 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 46.7 60.8 67.5 69.1 0.4 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
KWI Turbine Modulation Depth Example: A-Level Time History (10th-sec fast response) from 3:04:35 to 3:04:45
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Acoustical Monitoring Study of Kingston Wind Independence Turbine
Page B-32: Detailed Acoustical Monitoring Report (fast response) - Wind Turbine Shutdown
HMMH Project # 305270.001

Measurement at Site 2: 3 Leland Rd. on 3/15/2014 from 2:20 to 2:40 AM with KWI Turbine SHUTDOWN

Supervisory Control and Data Acquisition (SCADA) data

Site data
Distance from KWI: 990 ft
Wind Speed Range: 0-1m/s

Time: 2:20 to 2:30 AM
Time: 2:30 to 2:40 AM

Calibrated Wind Speed: 10.0 m/s
Calibrated Wind Speed: 10.3 m/s

Wind Direction:
Wind Direction:

178°
177°

Avg Power Level: 000 kW
Avg Power Level: 000 kW

Air Temperature: 40 °F
Air Temperature: 40 °F

Sound Level Time History (1-second fast response) - KWI Turbine SHUTDOWN
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Time of Day (AM)
—Alevel ——C level —Zlevel ——Gllevel
Event Log

Traffic on Route 3 throughout

Intermittent wind-generated noise throughout
Loud breaking branch noise from 2:24:27 to 2:24:36 (EXCLUDE)

Fast Response Acoustical Metrics (including traffic on Route 3 and wind noise) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (97% included) 2:25 to 2:30 AM (100% included) 2:30 to 2:35 AM (100% included) 2:35 to 2:40 AM (100% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 56.3 72.0 80.5 78.6 3.0 Lmax| 52.7 799 87.7 89.1 4.1 Lmax| 51.3 707 784 80.3 5.4 Lmax| 51.2 758 82.0 80.8 3.6
LO1| 547 69.6 77.6 77.7 2.2 L01| 51.6 76.1 86.9 85.8 3.2 Lo1| 50.7 671 744 76.2 3.5 LO1| 50.8 68.8 79.8 79.9 25
Leq| 47.6 604 684 68.8 0.9 Leq| 454 623 721 724 1.0 Leq| 46.0 580 66.3 67.3 1.1 Leq| 449 594 685 684 1.0
L50( 458 57.7 654 66.4 0.8 L50| 440 556 63.6 64.5 0.8 L50| 45.1 55,6 63.5 644 0.9 L50| 43.5 553 63.8 644 0.9
L90| 41.7 53.8 623 63.2 0.5 L90| 40.3 53.1 60.5 61.7 0.5 L90| 414 536 60.7 62.1 0.6 L90| 40.2 532 60.2 615 0.5
Lmin| 40.1 51.8 60.1 61.2 0.2 Lmin| 38.7 50.8 58.8 60.0 0.2 Lmin| 39.8 519 59.2 60.7 0.3 Lmin| 38.7 514 589 59.9 0.2
2:20 to 2:40 AM (99% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
Avg| A C V4 G MD - % OLmax - 28 . OLmax
m Bleq o 4 L Bleq
Lmax| 52.8 74.6 821 822 | 4.0 2 2 o IR g mL90
T T 5 1
Lo1| 52.3 70.8 80.6 80.1 | 2.9 E E 20 nnimnre
Leq| 461 60.3 694 69.7 | 1.0 ° - 30 rmm o
g € 2 i
L50| 448 559 641 649 | 09 o o 10
»n (IS
L90| 40.8 534 606 619 | 0.5 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 63 125 25 50 100 200 400 800 1.6k 3.15k 6.3k 12.5k
Lmin| 387 508 588 599 | 0.2 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)

Fast Response

Acoustical Metrics (excluding traffic on Route 3 and wind noise) - KWI Turbine SHUTDOWN

2:20 to 2:25 AM (3% included) 2:25 to 2:30 AM (12% included) 2:30 to 2:35 AM (3% included) 2:35 to 2:40 AM (15% included)
A C z G MD A C z G MD A Cc z G MD A Cc z G MD
Lmax| 414 609 69.0 68.0 1.2 Lmax| 42.0 595 673 67.7 2.0 Lmax| 414 589 648 659 1.5 Lmax| 425 63.7 691 725 23
Lo1| 414 60.7 689 68.0 1.2 L01| 419 59.1 67.1 67.6 1.9 LO1| 414 58.7 646 65.7 1.4 LO1| 424 634 691 722 21
Leq| 40.9 57.0 674 66.6 0.7 Leq| 40.1 549 632 64.2 0.9 Leq| 409 547 618 633 0.9 Leq| 40.2 55.7 641 6538 1.0
L50( 41.0 55.1 67.6 66.8 0.7 L50| 40.0 54.1 62.7 63.8 0.8 L50| 41.1 53.3 61.8 629 0.9 L50( 40.2 538 625 63.1 0.9
L90( 40.3 529 659 64.8 0.5 L90| 39.2 515 604 61.0 0.6 L90| 40.0 525 59.3 614 0.5 L90| 392 524 60.0 613 0.5
Lmin| 40.1 52.7 649 643 0.3 Lmin| 38.7 50.8 59.9 60.2 0.3 Lmin| 39.8 523 59.2 60.7 0.4 Lmin| 38.7 514 594 60.1 0.3
2:20 to 2:40 AM (8% included) Octave Band Sound Levels (1:00 to 1:20 AM) 1/3-Octave Band Sound Levels (1:00 to 1:20 AM)
920 920
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Lmin| 38.7 508 59.2 60.1 0.3 Octave Band Center Frequency (Hz) 1/3-Octave Band Center Frequency (Hz)
Ambient (no traffic) Modulation Depth Example: A-Level Time History (10th-sec fast response) from 2:29:50 to 2:30:00
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APPENDIX C — DESCRIPTION OF NOISE METRICS

This Appendix describes the noise terminology and metrics used in this report.

Decibels (dB), Frequency and the A-weighted Sound Level (dBA)

Loudness is a subjective quantity that enables a listener to order the magnitude of different sounds on
a scale from soft to loud. Although the perceived loudness of a sound is based somewhat on its
frequency and duration, chiefly it depends upon the sound pressure level. Sound pressure level is a
measure of the sound pressure at a point relative to a standard reference value; sound pressure level
is always expressed in decibels (dB).

Decibels are logarithmic quantities, so combining decibels is unlike common arithmetic. For
example, if two sound sources each produce 100 dB operating individually and they are then
operated together, they produce 103 dB. Each doubling of the number of sources produces another
three decibels of noise. A tenfold increase in the number of sources makes the sound pressure level
go up 10 dB, and a hundredfold increase makes the level go up 20 dB. If two sources differ in sound
pressure level by more than 10 decibels, then operating together, the total level will approximately
equal the level of the louder source; the quieter source doesn’t contribute significantly to the total.

People hear changes in sound level according to the following rules of thumb: 1) a change of
1 decibel or less in a given sound’s level is generally not readily perceptible except in a laboratory
setting; 2) a 5-dB change in a sound is considered to be generally noticeable in a community setting;
and 3) it takes approximately a 10-dB change to be heard as a doubling or halving of a sound’s
loudness.

Another important characteristic of sound is its frequency, or “pitch.” This is the rate of repetition of
sound pressure oscillations as they reach our ears. Frequency is expressed in units known as Hertz
(abbreviated “Hz” and equivalent to one cycle per second). Sounds heard in the environment usually
consist of a range of frequencies. The distribution of sound energy as a function of frequency is
termed the “frequency spectrum.”

The human ear does not respond equally to identical noise levels at different frequencies. Although
the normal frequency range of hearing for most people extends from a low of about 20 Hz to a high
of 10,000 Hz to 20,000 Hz, people are most sensitive to sounds in the voice range, between about
500 Hz to 2,000 Hz. Therefore, to correlate the amplitude of a sound with its level as perceived by
people, the sound energy spectrum is adjusted, or “weighted.”

The weighting system most commonly used to correlate with people's response to noise is
“A-weighting” (or the “A-filter””) and the resultant noise level is called the “A-weighted noise level”
(dBA). A-weighting significantly de-emphasizes those parts of the frequency spectrum from a noise
source that occurs both at lower frequencies (those below about 500 Hz) and at very high frequencies
(above 10,000 Hz) where we do not hear as well. The filter has very little effect, or is nearly “flat,”
in the middle range of frequencies between 500 and 10,000 Hz. In addition to representing human
hearing sensitivity, A-weighted sound levels have been found to correlate better than other weighting
networks with human perception of “noisiness.” One of the primary reasons for this is that the
A-weighting network emphasizes the frequency range where human speech occurs, and noise in this
range interferes with speech communication. Another reason is that the increased hearing sensitivity
makes noise more annoying in this frequency range.



HARRIS MILLER MILLER & HANSON INC.

Interim Report for Kingston Wind Independence Turbine Acoustical Study
June 13, 2014
Page C-2

Maximum Sound Level (Lmax)

The variation in sound level over time often makes it convenient to describe a particular noise
"event" by its maximum sound level, abbreviated as L,,.x The maximum level describes only one
dimension of an event; it provides no information on the cumulative noise exposure. In fact, two
events with identical maxima may produce very different total exposures. One may be of very short
duration, while the other may continue for an extended period and be judged more annoying.

Equivalent Sound Level (L)

The Equivalent Sound Level, abbreviated L., is a measure of the total exposure resulting from the
accumulation of A-weighted sound levels over a particular period of interest -- for example, an hour,
an 8-hour school day, nighttime, or a full 24-hour day. However, because the length of the period can
be different depending on the time frame of interest, the applicable period should always be
identified or clearly understood when discussing the metric.

L., may be thought of as a constant sound level over the period of interest that contains as much
sound energy as (is “equivalent” to) the actual time-varying sound level with its normal peaks and
valleys. It is important to recognize, however, that the two signals (the constant one and the time-
varying one) would sound very different from each other. Also, the “average” sound level suggested
by L¢q is not an arithmetic value, but a logarithmic, or “energy-averaged” sound level. Thus, the
loudest events may dominate the noise environment described by the metric, depending on the
relative loudness of the events.

Statistical Sound Level Descriptors

Statistical descriptors of the time-varying sound level are often used to provide more information
about how the sound level varied during the time period of interest. The descriptor includes a
subscript that indicates the percentage of time the sound level is exceeded during the period. The Ls,
is an example, which represents the sound level exceeded 50 percent of the time, and equals the
median sound level. Another commonly used descriptor is the Ly;, which represents the sound level
exceeded 1 percent of the measurement period and describes the sound level during the loudest
portions of the period. The Loy is often used to describe the quieter background sound levels that
occurred, since it represents the level exceeded 90 percent of the period.



