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Docket No. 7250

DEERFIELD WIND, LLC'S RESPONSE TO
OTIIER PARTIES' COMMENTS ON THE SPRING 2019 SOUND REPORT

AND TO MR. SHBÆS REOUEST FOR OINR TESTING

Pursuant to the Scheduling Order issued by the Vermont Public Utility Commission
("Commission" or "PUC") on October 1,6,20t9, CPG Holder Deetfield Wind, LLC ("Deerfìeld")
hereby responds to comments submitted to the Commission on November L5,2079 by the

Department of Public Service (the "Department" or "DPS") and by Windaction Group and

Thomas Shea jointly ("Windaction/Shea"), concerning: (i) the Spring201,9 Sound Monitoring
Compliance Report ("the Spring 2019 Report"),1 and (ü) Mt. Shea's March 21,201'9 request for
outside to inside noise reduction testing ('OINR testing') for the Deerfield !Øind Project
("Project").

For the reasons discussed herein, Deerfield submits that ìØindaction/Shea's criticism of the

Spring 2019 Report are not supportable under the Commission-approved Sound Monitoring
Protocol for Deerfield Wind [anuary 16,2078) (the "Protocol"). Rather, the Commission should

accept the conclusions of the Spring 2019 Report, as the Department tecommends. Regarding the

Shea OINR testing request, daø ftom the Fall 2018 Sound Monitoring Compliance Report ("Fall

2018 Report") does not satisfy the Protocol's prerequisite of a Project-only sound level of 40 dBA

or gre ter (ext., l-hour L.) to justify such a test. As such, Deerfield disagrees with
Windaction/Shea's and the Depattment's suppott for OINR testing'

1 Dærfetd lVind - Spin¿ 201 9 Soand Monitoring Compliaace Report (Cross-Spectrum Åcoustics, Inc. ("CSÀ"), -dug.

1.3, 201.9, revised Oct. 11, 2019).



I. Síindaction/Shea's criticism of the Spring 2019 Report is misplaced

'Windaction 
/Shea argue that the Spring 2019 Report cannot be telied upon to determine that

the Project is in compliance with the CPG sound limits, because CSA's data collection and analysis

has "two fatal ertots."2 The claim is incorrect, as further discussed below.

1,. CSA's reliance on hub height wind speeds to detetmine turbine operation levels.

In their critique of CSA's data collection and analysis, l7indaction/Shea cite to Section 2.6 of
the Protocol, which states:

During the measurement program, the turbines will be shut down for 20 minutes at a tirrre

no less [than] once per night (10 pm to 7 am) where hub height speeds are at 6 m/s or
above, in order to ensure that the tutbines would be operating 

^t 
or ne t their maximum

sound output before and after each shutdown.

Protocol at7 (emphasis added)

Windaction /Shea go on to argue that the "hub heþht wind speed is not an appropriate

proxy for electric power ouQaf' (emphasis added); therefore, CSA erred by reþing on the hub height

wind speed to collect data representing the tutbines operating àt or near their maximum sound

output. Without citing to a source, Windaction /Shea claim that "[w]ind turbines typically produce

their maximum sound levels when operating 
^t 

ot ne r electricity output for which the Deerfield

turbines would be around 2Megawatrs each." Windaction /Shea rely on this assumption to support

their analysis that the data collected by CSA was recorded when the turbines were opetating below

70ok of full power when the hub height speeds were at or above 6 m/ s. They then claim that

because the turbines were operating at signifìcantly lowet levels of power, the data in the Spring

2019 Report is biased towards showing lower noise levels.3

Windaction/Shea's criticisms are unfounded, for the simple reason that they analyzed the

data for the maximum plwer ouput instead of the maximum sound oulput, as required in Section 2.6

of the Protocol. The attached letter from Deedield's sound expert, Mr. I(enneth l(aliski, P.E.,

INCE Bd. Cert., of RSG ("I(aliski Letter"), explains that the maximum powff oulput data for the

Gamesa G87 and G97 turbines used at the Project does not equate to the maximum sound output;

that is, the turbines reach at or near their maúmum sound levels at 440/o and 670/o of their full
pov/er, respectively. Køliski I¿tter at / -2.

Additionally, Mr. I(aliski points out that VØindaction /Shea used the incotrect time periods at

monitoring Site C (Shea residence) in their comments. Kaliski l¿tter at 2. Vlindaction/Shea claim

that the power output at turbines W7 and WB (the tutbines closest to Site C) was below 7}o/o,t¡then

in actuality the reported power at these tutbines was above 70% during the relevant recording times.

2 S7indaction/Shea comments at 2. Windaction/Shea do not specifically identift the "two fatal errors," but
do discuss three issues in calling into question the conclusions of the Spring 2019 Report.
3 Id. at 2-3.
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Id. The difference in power output stems from Windaction/Shea's error in converting from Pacifìc

to Eastern Time. Using the correct sound output levels for the turbines and the cortesponding

corrected monitoring times, Mr. I(aliski found that the hub height wind speeds 
^re ^n 

appropriate

proxy for times when the turbines would be operating at ot neat their maximum sound ouþut. Il
'Windaction/Shea's analysis was thus in ertot, and should be given no weight.

!íindaction/Shea claim that in implementing the Protocol, ANSI 572.9 Part 3 is the televant

standard for how the sound level data should be analyzed. Based upon the assessment and

recommendations of Mr. I(aliski, Deerfield agrees that ANSI 5729 Pafi 3 is the televant testing

standard for calculating the one-hour L"q, and to then detetmine compliance with the CPG. Køliski

I¿tter at 2-3. Mr. IÇliski notes that A.NSI 5129 Part 3 allows for the calculation of source (Project)-

only sound levels by subtracting owt adjaæntbackground periods. Id. at 3. Pafi 3 would not pemit
the combining of data from disparate shutdown periods.

l7indaction /Shea point out that CSA utilized a different standard for the data analysis -
ANSI 51,2.9 Part 2. However,Part2 is the standard for monitoting long-term wide-area average

sound levels; not source-specific sound levels, and given this purpose ,Part 2 allows for the

combining of data from non-adjacent background periods that may have occurred many hours and

days apat. Kaliski I¿tter at 4. Pafi 2 is thus not the apptopriate standatd for determining Project-

specific sound levels under the Protocol, as discussed further in section III.2. below. Nonetheless,

the Spdng 2019 monitoÅngdata demonsffates compliance with the CPG noise limits whether using

ANSI Sl2.9Part2 otPart3. Id at 3.

3. CSA's reliance on ground wind direction to determine upwind conditions was proper.

Windaction /Shez state that the Spring 2019 Report excluded a significant amount of sound

data based on ground wind direction.o That is, CSA excluded sound data ftom its analysis if thete

was an upwind component to the nearest turbines for at least a pottion of the specific lO-minute

interval. This concern of Windaction/Shea is misplaced.

The Protocol provides that data will be excluded under the following circumstances, among

others

Events over 40 dBA (i.e., 5 dBA lower than the CPG exterior noise limit) where the hub

height wind speed is suffìcient to generate within 1 dB of the maximum sound power (over a

reasonable pedod of time and numbet of turbines), and the wind direction is not upwind
of the nearest turbines shall be investigated by listening to the audio tape or reviewing the

spectrogram of the event and determining if the cause is wind turbine noise. If the

exceedance is due to a background event, then it shall be eliminated.

Protocol at 8 (Section 3.0Data Processing) (emphasis added)

)
a \Øindaction/Shea comments at 5



Contrary to Windaction/Shea's view, CSA ptoperly eliminated data when the wind direction

was not coming from the closest wind turbines, i.e. when the wind direction showed upwind

conditions (from receiver to source). Id. The Protocol requires removal of such data, because the

sound during upwind conditions derives from sources other than the Proiect. Turbine-only sound is

best propagated during downwind conditions (from source to receiver). 1/. Including sound data

from upwind conditions as Windaction/Shea seem to suggest would introduce a signifìcant volume

of upwind data from periods below 40 dBA, resulting in bias in the recorded sound levels that

would underestimate the overall sound levels in the repotts. Id at 34. For this teason, CSA

appropriately evaluated wind direction in determining what data would be used to calculate Project-

only sound levels.

II. Windaction/Shea's request for OINR testing at the Shea tesidence is not iustified
under the Ptotocol.

Windaction /Shea point to the Fall2018 Report to suppott their request for OINR testing.

However, as explained in Deerfìeld's prior response regarding Mr. Shea's OINR request (Aprd' 24,

2079),the Fall 201.8 data cânnot be utilized to justify OINR testing because there were only 10

minures of valid data for Site C. This amount of data is not suffìcient to satisfy the applicable ANSI

testing standard-S72.9 Pafi 3-for calculating a one-hour L"o. See the further discussion of the

ANSI standards in section III.2. below.

Windaction /Shea claim that the Fall 2018 monitoÅng data is sufficient to calculate a 1-hour

L"o of 40 dB,t ot gte ter and thereby support Mr. Shea's request for OINR testing. In their

comments, they point to language in the introduction of ANSI 572.9 Part 3 to argue that the

methodology allows for "a duraúon as short as several minutes" to determine a one-hour L"0.5

However, \X/indaction /Shea misread the impot of ANSI Pafi3,which provides a methodology for

collecting specific sound levels regardless of the duration; it does not require a specifìc time

measurement, and only references a one-hour L"o for the purposes of an example. Ka/iski L'emr at i.
ANSI 51,2.9 Pan 3 can be used to measure an Lcq of anl duration, which is why the introduction

states that the measurement duration can be as shott as several minutes. This is not akin to

permitting the use of only "several minutes" of data to calculate the l-hout Lq. In the body of '

ANSI 572.9 Part 3, the standard explains that the remaining daø after fìltering for excluded events

"shall not be less than half the requited measurement period." Id. at 3,fn 3. Fot a one-hour L"o, that

translates to at least 30 of 60 minutes. If there is not suffìcient time in the measurement pedod, the

data is disregarded and the measurement repeated.

Under the Commission-approved monitoring program, use of a one-hour L"o was dictated

by the CPG noise limit itself, and was thus incorporated into the Protocol. The ten minutes of valid

data collected in the Fall 2018 Report is not suffìcient to calculate the one-hour L"o under ANSI

572.9 Part 3 because, as previously explained, there are not at least 30 out of 60 minutes of valid data

associated with a single shutdown event.6 Therefore, OINR testing under the Protocol is not

s \Windaction/Shea comments at 5.

6 See Deerfeld ll/ind's Respon¡e to S hea Rcqmtþr OINRTe$ing and Deþartnent of Plblic Seruice Requutþr

Modifcation to Comtzi¡¡ion-Appnaed Sound MonitoringProfocol, at 2-3 (Apr. 4,201.9) (data was sourced from three

different shutdov¡n periods, which violates ÀNSI 5L2.9 Patt 3).
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required. And, if the PUC determined that the lO-minutes of valid data is sufficient to calculate a

one-hour Lo,7 the lO-minutes of valid data for the trall 201 8 sound monitoring period tesults in a

turbine-only sound level of 38 dBA at Site C, which is below the 40 dBA threshold for OINR
testing.

III. The Department corectly recommends accepting the Spting 2019 Repott tesults.

The Department recommends that the Commission accept the results ftom the Spring 2019

Report prepared by its sound monitoring consultant, CSA. Deerfìeld agrees that the Spring 2019

Report correctly determined that Project-only sound levels comply with the CPG limits at all three

monitoring sites.s At the same time, Deerfìeld believes that the spring data should have been

rcanalyzedusing the ANSI 512.9 Part 3 standard in order to provide more accurate Proiect-only

sound levels.e Deerfield's sound consultant did this recalculation and determined a turbine-only

sound level of 38 dBr{., i.e., the Project-only sound levels would remain within the CPG limits and

did not substantively change from what CSA reported. The Spring 2019 Report, using ANSI 512.9

Part2, concludes that the Project is in compliance with the CPG, and Mt. I(aliski's te-analysis of the

results using Part 3 conftmed compliance. Kaliski l-.cmr at 3.

IV. The Department's support of Mr. Shea's request for OINR testing is misplaced.

Deerfield respectfully disagrees with the Depattment's position supporting OINR testing at

the Shea residence. The Department states rhat "the þest auailaþh datu for one of the two sound

monitoring campaigns found sound levels of 40 dBA ot higher."lo However, Deerfield and its

consultant maintain that the Fall 2018 data is not the "best available data" for three reasons: (Ð CSA

did not exclude contaminate d data that must be removed under the Protocol; (ü) had the cortect

methodology been used, only lO-minutes of data could be declated valid, which is insufficient to

meet the one-hour Lo requirement in the Ptotocol; and (üi) even if all 48 minutes of combined data

containing high winds were considered valid, they would not be sufficient to calculate a one-hour L"o

according to the applicable standard, ANSI 572.9 Patt 3. Kaliski Lttter at 7-8.

First, Deerfìeld and the Department differ on the results of the FaIl2018 Report. That

Report includes periods with average or gust windspeeds above 5 m/s per second, as measured

adjacentto the microphone. This contaminated data must be excluded under the Protocol.ll

However, CSA did not exclude data contaminated by wind gusts in the Fall 2018 Report.

Deerfìeld's sound expert evaluated the Fall 2018 Report's data for any occurrences of
pseudo-nois e andlarge wind gusts that could have a signifìcant effect on the interval Lo, and found

the following:

7 The Protocol states "that if five weeks of data monitoring are completed before two hours of valid data øte

collected, the monitoring period will be concluded, and the available valid periods will be used for compliance

determination." Ptotocol at 9.
8 DPS November 15'h fitngat2.
e Deerfield November 15th filing at 5.
10 DPS November 15tt' filing at 2 (emphasis added).
11 Deeúeld lWind'¡ MoÍionþrl--eaue ø File Repþ to DPS, at 3 (Àpt. 24,201.9); Deerfield Nov. 15, 2019 Fingat 4.
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(Ð only one 11.-second wind gust was removed from the Site C data set despite four of the five

valid monitoring periods having wind gusts that exceeded 9 m/s;
(ü) CSA recorded 35 instances of "wind in trees/leaves tustling" which it did not exclude ftom

the data set; and

(iÐ at certain times there were winds high enough to cause ovedoad-clipping in the audio files

(evidence of wind-induced pseudo-noise).

Kaliski l¿tter ar 6-7. t' Four of the fìve 1O-minute periods which CSA declared "valid" at Site C had

wind gusts greateî than 5 m/ s. Id. at 6, Table /. Under the Protocol, these are required to be

removed ftom the valid data, and were not.

Second, under the Protocol, data containing these types of contaminating sounds should

have been excluded from the FaII201.8 Report.13 Had CSA excluded data with wind gusts over 5

m/s, the only remaining data would be on 70/24/201,8, from 10:20 to 10:30 pm, with a wind gust

speed of 4.9 m/s. Køliski L¿tter at 7, fn 9. The resulting turbine-only sound level during this period

would be 38 dB,{.. ìØhile this 1O-minute period is not suffìcient to calculate a one-hour L"o, it is
consistent with the more valid measurements taken in the Spting of 2079.

Third, Deerfìeld and the Department disagree on the applicable standard to use to detetmine

rhe one-hou, Lw.1 CSA analyzed the data using ANSI 51,2.9 Pan 2, which allows fot the combining

of disparate periods for calculating the long-term 
^verage 

sound level. As the standard states,

"Long-term measurements of a specific source. . . a,re normø'lly made fot describing and quantì{ting

the typical or 
^vera;ge 

levels; not the highest levels."1s In contrast, ANSI 312.9 Part 3 is used for
calculating a short-term sound level, such as the one-hour Leq. Kaliski l-¿tter at i, fn 3. The standard

"describes recommended procedures for measurement of short-term, time-average environmental

sound outdoors at one or more locations in a community for environmental assessment ot planning

for compatible land uses and for other purposes such as demonstrating compliance with a

regulation." to ø ANSI Patt 3 is the more appropriate standard for analyzins turbine-only sound

levels under the Protocol.

Deerfìeld's sound expert determined thatif CSA had used the ANSI 572.9 Part 3 standard,

the data would not be sufficient to demonstrate sound levels at or above 40 dBA (1-hr L"). Kaliski

L.etter øt 8-9. As described above, Mr. I{aliski found that during the fall period thete were only five

12 See also Dærfeld ll/ind'¡ Morion þr l-.caue t0 File Reþù to DPS, at 3 (Àpr. 24, 20'j.9); and Deerfield Nov. 1 5,

2019 fingat 4.
13 Protocol at 8, Section 3.0Data Processing.
1a DeerfeldlYind'¡ Motionþrbaue toFihRepþ toDPS, at 3 (,Àpr. 24,201.9); Deerfield Nov. 15, 2019 fùngat4.
lsBoth,{NSlsl2.gParts2and3requiretheeliminationofcontaminatingwindnoise. Part2states: "itis
helpful to know of high winds which cause excessive wind-induced noise...which can bias the

measurements." Part 3 states more directly, "To minimize the effects of wind on the microphone, sound

measurements should not be taken when the wind velocity is gteater than 5 m/s (1 1 mph or 10 knots) at the

microphone position when measured at a height of 2 m above the gtound."
16 The ÀNSI 512.9 Part 3 standard uses ar "observer present." Since the measurements for this sound

monitoring were made several times of day around tutbine shutdowns at thtee locations, having an observet
present around all shutdowns is impractical. Therefore, the Ptotocol only requires an observer around one

shutdown event, and replaces the observer v¡ith audio recordings for the remaining shutdowns.
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10-minute periods that CSA considered valid at Site C. Id. at 6-7. Of these five periods, four were

contaminated with wind gusts that measured over 5 m/s. Id. At 7. Under the Protocol, wind speeds

(average or gusts) at a monitoring site that are above 4 to 5 m/ s are to be removed because wind at

those speeds create alatge amount of false noise.17 \X/hen the periods with false noise are temoved

(as required by the Protocol), only one of the five ten-minute periods tecorded valid tutbine-only

sound levels for calculating the one-hour L"o. That one temaining ten-minute period measured

sound levels at 38 dBA-a level that is consistent with the Spring 2019 Repor¡ ¡ssuhs-is below the

45 dBA CPG noise limit, and is below the 40 dBA trigger for OINR testìng. Kaliski L,etter at 9.

\X4rile this single vaüd 1O-minute data did not meet the minimum 30 minutes required to calculate a

one-hour L"o, under ANSI 5t2.9 Part 3, it is the "best available data" that comports to the

requirements of the Protocol. The only valid data demonstrates that the threshold to ttigger an

OINR test under the Protocol was not met.

V. Conclusion

For the reasons stated above, the Commission should (i) accept the results of the Spring

2019 Report; (ü) fìnd that ANSI 51.2.9 Patt 3 is the appropriate testing standard; and (üi) fìnd that

the threshold for requiring OINR testing at the Shea residence has not been satisfìed.18

Dated at Butlington, Vermont, this 13'h day of Decembe420'19

DEERFIELD WIND, LLC

Andrew N Raubvogel, Esq
Nico Lustig, Esq
Dunkiel Saunders Elliott Raubvogel & Hand, PLLC
91 College Street, Budington, W 05402
(802) 860-1003
anwbv o gel@dunkiel s aun der s. c om
Attorneyfor Dee$eld lY/ind, LLC

1i Protocol at Section 3.0.
18 In the event the Commission has further concerns tegarding the OINR issue, Deetfield believes that an

appropriate option would be to repeat the sound monitoring at the Shea residence during the Fall of 2020,

lzther theLî requiring an OINR test now based upon insufficient dzta that fails to satis$r the requirements of
the Protocol.
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the science of insight

December 13,2019

Roberts Batarags
Deerfield Wind, LLC
1 125 NW Couch St
Portland OR 97209

RE: Response to Deerfield Filings of November 15, 2019

Dear Mr. Batarags,

This memorandum summarizes our response to the Wind Action/Shea and Department

of Public Service ('DPS' or "Department") filings to the Vermont Public Utility

Commission (PUC), both dated November 15,2019, regarding the sound monitoring

conducted by Cross Spectrum Acoustics ('CSA") at Deerfield Wind and the request by

Mr. Shea for OINR testing at his home ("Site C"). ln summary, our findings reinforce our
prior conclusion that the Fall 2018 sound monitoring at Site C is flawed in such a way as

to make it unusable for determining whether OINR testing is called for under the PUC-

approved Deerfield Wind Sound Monitoring Protocol (the "Protocol").1 ln addition, CSA

adopted changes to its methodology during the Spring 2019 sound monitoring that
partially correct these flaws, making this monitoring season the only one that should be

relied on to assess the OINR criteria at Site C.

Response to Wind Action/Shea Filing

lssue l; GSA's reliance on hub heightwind speeds to determine turbine
operation levels.

The Wind Action/Shea filing argues that CSA relied on hub height wind speeds to

determine turbine operation levels. As required under the Protocol, CSA correctly

assessed valid periods where the wind turbines are at or near their maximum sound

power by using a cutoff of 6 m/s. However, without evidence of what the actual sound

power is, Wind Action/Shea states that "wind turbines typically produce their maximum

sound levels when operating at or near full electricity power.. . " While wind turbines
produce full sound power at full electrical output, they also produce at or near their full

sound output at lower electricity output. ln the case of the Gamesa G87, the highest

1 "Final Sound Monitoring Protocol for Deerfield Wind," as corrected January 16,2018



sound power (t1 dB) is reached at approximately 870 kW (44o/o of full power) and for the

Gamesa G97 it is 1,350 kW (67% of full power).

To support their claims, Wind Action/Shea attach a large table showing wind turbine hub

height wind speed and calculated percent of full power for each valid turbine-on period in

which compliance was calculated by CSA. However, the table has several inaccuracies:

. At Site A, the 5/1912019 6:30 to 6:402 period is not included as a compliance

period in the Spring 2019 Monitoring Report but is given as part of the Wind

Action/Shea data.

. At Site B, there are several errors. The 512112019 03:10 to 3:20 period shown in

the Wind Action/Shea table was excluded by CSA, so should not be included in

their table. However, the 5/1 812019 3:10 to 3:20 period should have been

included in the table (but was not), as it was one of CSA's valid periods,

While these periods are incorrectly represented, they are all during times of high wind

turbine output.

The errors made by Wind Action/Shea at Monitoring Site C are notably different. Their

data for 511912019 between 06:00 and 06:50 were not adjusted to account for the three-

hour time difference between the Deerfield site and its operation center in Portland,

Oregon. As a result, the data shown were actually for between 09:00 and 09:50 EDT -
not within a compliance period. While the Wind Action/Shea table shows these five

periods range between 384 and 2,000 kW for the closest turbines (W7 and WB), the

actual turbine output was between 1,998 and 2,006 kW during the compliance periods,

which is effectively full power output.

Note that our conclusions above are based on the evaluation of the Spring 2019 Sound

Monitoring Report, as revised in October 2019. That report displays times in a more

consistent manner, and/or makes clear any time zone or labeling differences between

data provided by Deerfield and CSA.

When using the correct times from the revised report, all of the compliance periods at

Site C (Mr. Shea's home) are at or near full sound power output at the closest wind

turbines. Thus, the CSA analysis for Site C is correct.

lssue 2: CSA's combining of data from different shutdowns to compute the
one-hour Leq

Wind Action/Shea suggests that ANSI 512.9 Part 3 allows for only "several minutes" of

data to calculate a one-hour L"o. This is clearly incorrect and highly misleading. I

correctly cite passages in ANSI 512.9 Part 3 in my April 4, 2019 memo attached to

Deerfield's filing to the PUC to demonstrate that the amount of data collected by CSA to

determine the one-hour L"q was insufficient. The Wind Action/Shea rebuttal is that the

introduction of ANSI 512.9 Part 3 states that:

2 ln Wind Action/Shea's Exhibit A, the "Time" column is the end of the 1O-minute period,

expressed in military time. So, "6:40" represents 6:30 am to 6:40 am.
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As an example, one hour (1 h) is used as the basic measurement duration in

IANSI S12.91 Part 3. One hour is not a measurement duration required by this

standard; it is only an example of a basic measurement duration, though a

common one.

The quoted language from Part 3 only means that one can measure any duration of a

L"q. lt makes no reference as to the minimum data requirements needed to calculate a

one-hour L"q, which is the measurement duration required under the Protocol for OINR

testing. ln fact, as discussed further below on Page 7, only 9 minutes 27 seconds of

valid data was collected for Site C in the Fall. Under the ANSI S12.9 Part 3 standard,

and by using common sense, 9.5 minutes of data cannot be used to determine a one-

hour equivalent average sound level.3

The Wind Action/Shea filing also argues that the turbine-on sound level should be

calculated with the adjacent background sound level rather than the average of all

measured background sound level, as called for under the ANSI S12.9 Part 3 Standard.

We agree with this approach. However, our calculations show that this correction would

not change the conclusions of the CSA report. Our recalculation of Spring turbine-only

sound levels using adjacent background periods yields a sound level of the 38 dBA at

Site C-the same as calculated by CSA.

lssue 3; GSA's reliance on ground wind direction to determine upwind
conditions

The Wind Action/Shea filing points out that the "automatic exclusion of sound data based

on ground wind direction alone is not defensible and likely contributed to CSA's inability

to collect sufficient data." Sound data from upwind conditions (winds blowing from the

receiver to the source) are excluded in the Protocol because these conditions are not

favorable to sound propagation and thus would not reflect worst-case, Project-only

sound levels. Higher sound levels are expected during downwind conditions, when the

winds are blowing from the Source to the receiver. So, CSA's approach is properly

conservative, and correctly excluded upwind conditions.

While Wind Action/Shea argue that sound events below 40 dBA should not be excluded

due to wind direction alone, the result of now including those sound events would likely

3 ln previous filings, the DPS argued that ANSI 512.9 Part2, intended to measure long-term
average wide area sound levels, allows for the combination of measurements taken days apart to

calculate a single one-hour Luq. However, ANSI 512.9 ParI2 is not applicable here. That standard
states, "Long{erm measurements of a specific source... are normally made for describing and
quantifying the typical or average levels; not the highest levels." On the other hand, ANSI 512.9
Part 3 is used for calculating short-term sound levels, like the one-hour L"q. The standard
"describes recommended procedures for measurement of short-term, time-average
environmental sound outdoors at one or more locations in a community for environmental
assessment or planning for compatible land uses and for other purposes such as demonstrating
compliance with a regulation." Note that ANSI 512.9 Parl.3 is used with an observer present. ln

this case, the Protocol requires that an observer be present around at least one shutdown event
at each of the three monitoring locations. Having an observer present for all shutdowns is
impractical. The Protocol allows audio recordings and spectrograms as an acceptable substitute.
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be to lower the turbine-only sound level (because the previously excluded events are all

below 40 dBA) and further reduce the estimated sound levels below the CPG noise limit,

The Protocol's purpose of limiting the screening events above 40 dBA was to avoid

spending resources on evaluating sound events that are below the CPG noise limits.

CSA did more work than was required under the Protocol to screen additional events

below 40 dBA to ensure that only worst-case downwind propagation conditions were

included.

Response to DPS Filing

ln its November 15,2019 filing the DPS states that:

Deerfield argued the applicable noise testing standard is ANSI S12.9 Part 3, and

that this standard requires that the one-hour Leq be based on at least 30 minutes

of data obtained during a single shutdown. The Department argued that-while the

Protocol makes no reference to an applicable standard-the more relevant

standard is ANSI S1 2.9 Part2, and that under either standard, minutes from

different shutdowns could be combined to form the one-hour Leq.

As stated in Deerfield Wind's November 15,2019 filing, the ANSI 512.9 Part2 standard

is for monitoring long-term, wide-area average sound levels. ln this case, we are

focusing on determining the short-term (one hour) equivalent continuous sound levels.

This is the subject of ANSI 312.9 Part 3, which allows one to calculate source-only

sound levels by subtracting out adjacent background periods. The Protocol evaluates

short-term sound one hour before and after distinct shutdown events, and then uses

observations of audio recordings and other data to filter out non-turbine sounds

(according to the Protocol), similar to the procedures of ANSI S12.9 Part 3.

However, DPS does not address the most important issue that was partially corrected in

the Spring sound monitoring campaign. That is, the Fall sound monitoring did not

exclude wind gusts over 5 m/s, wind gusts that caused the sound recordings to clip, or
periods which were identified as wind gusts by CSA, where no wind turbine sound was

audible, and were still kept in the data set. There is no argument that, by keeping these

non-wind turbine sounds in the turbine-On data, the Fall sound measurements were

biased high. Therefore, CSA did not collect sufficient data at Site C during the Fall and

the data that was collected was contaminated by wind-induced noise and wind-induced

pseudo-noise (false sounds created by interaction with wind, especially over 4 to 5 m/s).

Note that CSA acknowledged our previous comments on this issue by shortening the

wind speed data collection logging periods in the Spring monitoring protocol such that

the times of high wind speeds could be refined.

Under the Protocol:

Data during some periods will be removed from the results. These include

periods when:

. Wind speeds (average or gusts) at a monitoring site are above 4 to 5 m/s -
Winds above 5 m/s create a large amount of false noise generated from
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pressure fluctuations around the microphone. Data for wind speeds between

4 and 5 m/s (or below, as needed) should be carefully reviewed to identify

any wind contamination that creates pseudo-noise or wind-induced noise that

is sufficient to mask wind turbine sound prior to its inclusion in the filtered

data set...

. Spikes are present that are not consistent with wind turbine operation.,.

Events over 40 dBA (i.e., 5 dBA lower than the CPG exterior noise limit) where

the hub height wind speed is sufficient to generate within 1 dB of the maximum

sound power (over a reasonable period of time and number of turbines), and the

wind direction is not upwind of the nearest turbines shall be investigated by

listening to the audio tape or reviewing the spectrogram of the event and

determining if the cause is wind turbine noise. lf the exceedance is due to a
background event, then it shall be eliminated.

(emphases added).

ln RSG's April 4 memorandum attached to Deerfield's filing to the PUC, we reported that

only 48 minutes of data at Site C were considered valid by CSA. ln addition, we noted

that the Protocol requires that "[t]he sound monitoring report will include a description of

each reason why data has been removed from the monitoring results. The removed data

will be retained by the sound monitoring consultant and provided to the Commission." At

the time, we had not received those times from CSA. After the April 4 filing, CSA did

send us the time periods that were considered valid. Reviewing this new information, we

found that only 10 minutes of data at Site C were actually valid during the Fall monitoring
period. This is explained further below.

During the Fall monitoring periods, there were five 1O-minute periods that CSA

considered valid at Site C. After removing mostly man-made noise,a 48 valid turbine-on

minutes remained. Of these five periods, four of the five had wind gusts over 5 meters
per second,s These are marked in red in Table 1 below. These periods '\¡vill" be

eliminated according to the Protocol and they were not in the original Fall2018
monitoring report or the October 2019 revised version.

a 1'1 seconds of data were reportedly removed due to "Wind Gust." The remaining were
reportedly removed due to "Aircraft" and "Car/Truck."
5 The contamination of sound data from wind is a well-recognized issue. ANSI 512.9 Parts 2 and
3 require the filtering of contaminating wind noise. Part 2 states that "it is helpful to know of high
winds which cause excessive wind-induced noise...which can bias the measurements." Part 3
states more directly, "To minimize the effects of wind on the microphone, sound measurements
should not be taken when the wind velocity is greater than 5 m/s (1 1 mph or '10 knots) at the
microphone position when measured at a height of 2 m above the ground."
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TABLE 1: GSA VALID PERIODS AT SITE C FOR FALL 2018

Date/Time (starting at)

1012412018 22:20

1110812018 03:40

1111412018 00:00

1111412018 00:10

1111412018 00:20

Wind Gust Speed

4.9 m/s

11.0 m/s

10.5 m/s

12.8 m/s

9.2 m/s

Turbine-only sound level6

3B dBA

42 dBA

42 dBA

42 dBA

41 dBA

60

58
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FIGURE l: ISSUES FOR ONE SIX-MINUTE PERIOD DETERMINED BY GSA TO BE VAL¡D
DURING THE FALL 2018 SOUND MEASUREMENTS AT SITE C

Figure 1, above, highlights the problems we uncovered in the Fall 2018 sound

measurements at Site C. This figure shows the time between 00:04:51 and 00:10:45 on

November 14,2018. This is during periods considered "valid" by CSA. On the left axis is

the measured sound level. The sound level is shown as the light-colored line going

through the plot from left to right. The colored background portion of the figure is a

spectrogram. This plot is generated by RSG from the aud¡o recording made by CSA. ln

it, frequency is shown on the vertical axis on the right, and the intensity of the sound is

shown through the color intensity, going from blues to reds. Several conclusions can be

drawn from this plot:

. The color intensity of the spectrogram should follow the measured sound level.

However, in several important instances, it does not. For 30 seconds starting at

0:05:00, the wind is so strong that it overloads the audio recording-as shown

by the decline in the spectrogram intensity (the blue color during this period).

However, the sound level measured by the sound level meter increases to as

6 Calculated by taking the CSA-measured turbine-on sound level minus the background sound
level for the adjacent shutdown period.
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much as 50.1 dBA, This is the type of event that the Protocol specifically

addresses as invalid-wind-causing pseudo-noise in the microphone.

This wind-caused clipping from gusty winds occurs 11 times more during this

period. Some were recognized as non-turbine and designated by CSA as "Wind

in Trees/Leaves Rustling (do not exclude)" (emphasis added). This is shown in

Figure 2, which is a portion of the CSA spreadsheet showing the noise events

they identified during the period covered by Figure 1.7

The first set of data that were excluded was a two-second period starting at

00:09:30 due to "Aircraft" (Figure 2). The source of the sound could not be

confirmed by RSG since it occurred during a wind-caused clipping of the audio

file. However, looking at the spectrogram, there is no characteristic indication of

aircraft during this period (like Doppler shifting tones). The increase in sound

during this time was likely due to wind gusts, and, in fact was much longer than

two seconds.

The second excluded event WaS an 11-second period marked as "Wind GuSt" in

Figure 2. This gust increased the sound level to over 50 dBA. However, CSA

only excluded 11 seconds of the 16-second event.

ltEslroE-lb wAYft
01)5f,7 2018-11-13-sLM-{X}1-Aud¡o-AGC-(x}

0:06:3{) 2018-11-13-5LM-001-Aud¡o-AGC-oo

0$9:30 2018-11-13_SLM_001_Aud io_AGC_d'

0:10:38 2018-11-13-SLM-00l-Autt¡o-AGC-oo

UâY.ûs
SÍ¡L Êlõrd
nAvfl. Ib LEÊ-nl.&¡
15:17:51 8:47:16 Wind ¡n Trees/Leaves Rustl¡ng {do not exclude)

15:17:51 8:48:39 Wind in lrees/Leaves Rustling (do not exclude)

15:17:51 8:51:394¡rcraft

15:17:51 8:52:47 W¡nd Gust

ld¡r¡.ErtË

kt fd Þsll&l
f¡*

0J9:30 0lt9:32

0:10:34 0:1045

FIGURE 2: EXTRACT FROM CSA SPREADSHEET SHOWING DATA EXCLUSIONS DURING
THE SAME PERIOD AS FIGURE 18

ln reviewing the audio files during all of the periods that had wind gusts over 5 m/s, there

was no obvious audible indication of wind turbine sound. These gusty 1O-minute periods

should all have been excluded from the data under the Protocol.

The only remaining valid period during the 2018 Fall monitoring period at Site C was a 9-

minute 27-second period at 1012412018 between 22:20 and 22:3Q,e where the turbine-

only sound level was 38 dBA. While 9.5 minutes is not sufficient to calculate a one-hour

7 During the 30 minutes of "valid" periods on 1111412018, 1 I events were identified as "Wind in

Trees/Leaves Rustling (do not exclude)" and were not removed from the data. During the
November 8,2018 valid period, four events were similarly marked, and not excluded.
8 See Appendix A to this letter for all of CSA's screening for the five 1O-minute sound monitoring
periods.
e The period had 33 seconds of "CarlTruck" removed from the data, for a total of 9 minutes 27
seconds. This period had two "Wind in Trees/Leaves Rustling (do not exclude)" periods which
were not removed from the data. The wind gust during this period was 4.9 m/s, within the range
required under the Protocol for a more careful review for wind-induced noise.
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Lsq, âs required under the Protocol or ANSI 512.9 Part 3,10 the resulting 38 dBA is
consistent with the Site C sound level found in CSA's Spring 2019 sound monitoring.

One question that may be asked is why the sound level during these turbine-on periods

was 3 dB higher than the background period if only wind was contributing to the sound.

The answer is that the wind speeds were higher during the "valid" turbine-on periods

than during the background period. As a result, what was calculated by CSA as the

turbine-only sound level is largely a measurement of the change of the sound from the

wind. As shown in Figure 3, where the wind speed during the three periods CSA

determined were valid, starting at 0:00, 0:10, and 0:20 on 1111412018, the wind speed

was 14 to 15 m/s at hub height. This is high enough such that the closest wind turbines,

W7 and W8, were generating their maximum sound power. However, during the

background period, the wind speeds declined to 12 m/s. This drop in wind speed does

not change the sound output of the turbine, but it does change the amount of wind-

induced sound, resulting in a 3 dB lower sound level during the background period.

16
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---e-Wind Speed 
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Sound Power

FIGURE 3: WIND SPEED DURING THE THREE "VALID" MONITORING PERIODS AND
BACKGROUND PERIOD OF 111'1412018

To confirm this, RSG listened to the audio during this period, and found no evidence of
obvious wind turbine sound. This step is required under the Protocol, where any

10 ANSI S12.9 Part 3 allows for the filtering of contaminating data. However, if too much data is

removed, the resulting L"q is no longer valid. ANSI S12.9 Part 3 states, "Because of corrections
for transient background sounds, the actual reported data collection time, Tg, in seconds, may be
less than the basic measurement period, but shall not be less than half of the required
measurement period." So, a one-hour Leq requires at least 30 minutes of valid data. lf sufficient
data is not obtained, then the measurement can be repeated, but the standard provides no
provisions for the combination of separate time-disparate measurements to accumulate to the
minimum amount of time.
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"exceedance due to a background event must be eliminated." ln this case, they were

not.

As a result, the Department's recommendation that the Commission grant Mr. Shea's

motion because "the best available data for one of the two sound monitoring campaigns

found sound levels of 40 dBA or highe/' is not supported. The Fall sound monitoring

data is flawed in that it contains insufficient data to calculate a one-hour L"q (9 minutes
27 seconds after excluding wind gusts), and what data is included in CSA's Fall

Monitoring Report inarguably includes contaminating non-wind turbine data that
biases the resulting Leq high. lt is therefore not "the best available data." The issues
that created these problems were partially corrected in the Spring, where CSA
lowered the wind speed logging interval from 10 to 1 minute, making the Spring
results the best available for determining whether the OINR test is called for.

ln summary, it is my professional opinion that the Deerfield Wind project complies with

both the exterior and interior sound limits set under its CPG, and that the minimum

requirements established by the PUC under the Protocol to offer OINR testing to the

Shea home are not met.

Sincerely,

KENNETH KALISK¡, P.E., INCE BD. CERT
Senior Director
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APPENDIX A. CSA SGREENING FOR ITS
FIVE VALID PERIODS IN THE FALL 2018
MONITORING

October 24,2018

November 7,2018

November 14,2018
Periodto Exclude

WAvfile
startof Elapsed

wav file Tlme Tvpe of Ev€nt

15:17:51 8:42:24 W¡nd in Trees/Leaves Rustl¡ng (do not exclude)

15:17;51 8:43:13 Wind in Trees/Leaves Rustling (do not exclude)

75,77:57 8:46:32 W¡nd ¡n Trees/Leaves Rustl¡ng (do not exclude)

15:17;51 8:47:16 W¡ nd ¡ n Tre es/Le aves Rustl ¡ ng (do not excl ude)

15;17151 8:48:39 W¡nd ¡n Trees/Leaves Rustling (do not exclude)

15:17i51 8:51:39Aircraft
15:17:51 8;52:47 W¡nd Gust

15:17;51 8:55:40 W¡nd ¡n Trees/Leaves Rustling (do not exclude)

75:77i57 9:00:36 Aircraft
15:17:51 8:55:56 W¡nd ¡n Trees/Leaves Rustl¡ng (do not exclude)

15:17151 9:04:45 W¡nd in Trees/Leaves Rustling (do not exclude)

15:17:51 9:06:32 W¡nd in Trees/Leaves Rustling (do not exclude)

15:17i51 9:08:03 W¡ nd ¡ n Tre es/Leaves Rustl ¡ ng (do not excl ude)

15:17:51 9:09:57 W¡nd in Trees/Leaves Rustline {do not exclude)

Start End

0;18:00 0:18;36

Time

Exc€edance Tlme WAV file
1 0:00:15 2018-11-13-StM-001_Audio-AGC-00

2 0:01:04 2018-11-13_sLM-001-Audio-AGC-00

3 0:04:23 2018-11-13_SLM-001-Audio-AGC-00

4 0:05:07 2018-11-13-SLM-001-Audio-AGC_00

5 0:06:30 2018-11-13-SLM_001-Audio-AGC-00

6 0:09:30 2018-11-13_sLM_001-Aud¡o-AGC-00

7 0:10:38 2018-11-13-SLM-001-Audio_AGC_00

8 0:13:31 2018-11-13-SLM-001-Audio-AGC-00

9 oi!8i27 2018-11-13_sLM-001-Audio-AGC-00

10 0:13:47 2018-11-13-SLM-001-AudioiGC-00

LI Oi22i36 2018-11-13-SLM-001_Audio-AGC-00

72 0:24:23 2018-11-13_sLM-001-Audio-AGC-00

13 0:25:54 2018-11-13-SLM-001-Aud¡o-AGC-00

f4 0:27:48 2018-11-13-SLM-001_Audio_AGC-00

0r09:30 0:09:32

0i10:34 0:10i45

!+i4vl!!e
!@i Elapsed

Exceedance time $lA!¿Íþ WAVflle T¡me Tvoe of €vent

22i22i37 2078-1ù24-sl-M-002-Audio-AGC-oo 74i43t07'ìt39t24 Cailfuck
22i27127 2o78-70-24_S[M_OO2_Aud¡o-AGC-oo 14143t07 7i¡r4i!4 W¡nd ¡n Trees/Leaves Rustling (do not exclude)

14t43:O7 Wind in

Perlod to Exclude

Start ElC
22i22i3o 22123:03

lme

I
2

WAvf¡le
Startof E!ep!q!L

Exceedanæfme WAVflle WAV-fi|g !!Ee TvDeofEvênt
1 2:18:03 2018-11-07_SLM_OO1_Aud|o_AGC-01 2:14:05 0:03:58 W¡ nd i n Trees/Leaves Rustl i ng (do not exclude )

2 2i!9i242018-11-07_SLM_OO1-Aud|o_AGC_01 2:74'.OS 0:05;19W¡ndìnTrees/LeavesRustling(donotexclude)
3 2129i7I2018-11-07_SLl\4_m1_Aud¡o_AGC_01 2:!4'.05 0:15i06WindìnTrees/LeavesRustling(donotexclude)

4 2i29i292018-11-07_SLM_OO1_Aud¡o_AGC_01 2t74iOS 0:l5i24WindinTrees/LeavesRustling(donotexclude)
5 3:45:50 2018-11-07_sLM-OO1_Aud¡o_AGC_01 2t74iOS 1:31:45 W¡ nd i n Trees/Leaves Rustl i ng (do not exclude )

6 3:46:18 2018-11-07_SLM_OO1_Aud¡o_AGC_01 2:14:05 1:32:13 W¡ nd i n Trees/Le aves Rustl i ng (do not excl ude )

7 3i46i5g 2018-11-07_SLM_001_Aud¡o_AGc_01 2t74iOS 1:32:54 W¡ nd i n Trees/Leaves Rustl ì ng (do not excl ude )

a 3i49i21,2018-11-07_SLM_OO1_Audio_AGC_01 2i14:05 1:35i16 Wind in Trees/Leaves Rustling (do not exclude)

9 4:06:54 2OIA-77-O7 SLM OO1 Aud¡o AGC 01 2114:05 1;52:49 Wind in Trees/Leaves RustlinÊ (do not exclude)

Pedod to Exclude

5s4 g¡C
T¡me

Excluded

0:00:0(

0:00:0(

0:00:0(

0:00:0(

0:00;0(

0:00:0(

0:00:0(

0:00:0(

0:00:0(

Iro


