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Saddleback Ridee Wind, LLC // Natural Resource Protection Act
(NRPA) and Site Location of Development Act applications

e December 10, 2010 letter to Eric I{am re: Saddleback Ridge Wind
Project — Request of Friends of Maine’s Mountains and Other
Aggrieved parties for Public Hearing
Exhibit 1: Affidavit of Michael A Nissenbaum, M.D.

Exhibit 2: Report by Richard James (E-Coustic Solutions) dated
December 9, 2010
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BROWN & BURKE

ATTORNEYS AT Law-
85 EXCHANGE STREET - P. O. Box 7530
PORTLAND, MAMNE 04112
www. brownburkzlaw.com
TELEPHONE (207) T75-0265 , : » RUFUS E. BROWN
FACSIMILE  (207) 775-0266 M. THOMASINE BURKE

December 10, 2010
VIA E-Mail and U.S. Mail

Eric Ham

Project Manger

Maine Department of Environmental Protection
17 State House Station

Augusta, ME 04333

Re:  Saddleback Ridge Wind Project (the “Project”) - Request of Friends of
Maine s Mountains and Other Aggrieved Parties for a
Public Hearing
Dear Eric:
- On behalf of Friends of Maine’s Mountains (“FMM?”) and the other parties listed below
(the “Aggrieved Parties™), and pursuant to 06-096- CMR Ch. 2, Section 7 {the “DEP Procedural
Rules”), I hereby request that the Maine Department of Environmental Protection (“DEP” or the
“Department”™} hold a public bearing on the application of Saddleback Ridge Wind, LLC for
permits under the Maine Site Location of Development Act and the Natural Resource Protection
Act on the subjects of noise and visual impact.
I THE AGGRIEVED PARTIES.
FMM is a non-profit organization dedicated to protecting the mountain regions of Maine
from various threats to their natural and human environments. At this time, FMM believes that

the most pressing threat to both natural and human values in the area is the inadequately

controlled development of wind power plants on mountains, their ridges and in small towns that
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embody the qualities .of life in rural Maine that the State should protecf. The principal activities
of FMM have been efforts to educate the pubiic about industrial wind power, and to support
grass roots opposition to inappropriately sited projects. FMM objects fo the Saddleback Ridge
Wind Project based on the likelihood that it will generate cxcessive noise and on the grounds that
it wiil have an uﬁreasonabie visual impact on the surrounding environment, including Mount
Blue State Park and on the mountains popular with climbers that lie north and east of the site.
FMM is supported by those individuals who reside near the proposed turbines for the Project and
will be affected by noise geﬁerated from the Project as well as those who hike and engage in
other recreational activities in and around Mount Blue State Park. In addition, FMM has title to
property that abuts the proposed Project site, consisting of 3290 acres including the summit of
Saddleback Mountain.

In addition to Friends of Maine’s Mountains, 24 of the 34 individuals who own property
at the Receiver Points used in the Noise Impact Study submitted by the Applicant join in the
request for a public hearing. They are: William F. Kremer, Basin Road, Carthage ME (Receiver
ID# 02); Dennis and Denise McAllister, Basin Road, Canhage ME 04224 (Receiver ID# 3); Will
and Teresa Déanc, Basin Road, Carthage ME 04224 A(Receiver ID# 4); David C. Manca, Basin
Road Carthage, MF 04224 (Receiver ID# 6&7); Kathy and Alan Ackley, 196 Basin Road,
Carthage, ME 04224 (Receiver ID# 8&9); Richard Carson, Basin Road, Carthage ME 04224
(Receiver [D# 10); Alice Barnett, 1 Pit Road, Carthage, ME 04224 (Receiver ID # 11); Patrick
Gorham, 1 Pit Road, Carthage, ME 04224 (Receiver ID# 12); Joseﬁh Beggs, 2 Pit Road,
Carthage, ME 04224 (Receiver ID# 13); Paula Kazarosian, 57 Earthway, Carthage, ME 04224
{(Receiver # 14&15); Maynard and J oyce Elliot, 72 Winter Hill Road, Carthage, ME 04224

(Receiver ID# 17); Dennis Lecourse, 120 Winter Hill Road, Carthage, ME 04224 (Recéiver ID#
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18); Lee Paul and Janet Alfieri, Alfieri Drive, Carthage, ME 04224 (Receiver ID# 19); Dustin
Maynard (formerly Smith), Winter Hill Road, Carthage, ME 04224 (Receiver 1D# 20); Douglas
Geis, Alfieri Drive, Carthage; ME 04224 (Receiver 1D# 22); Davi.d Jackson, Winter Hill Road, -
Carthage, ME 04224 (Receiver ID# 27, 28 & 29); Louis, Eric, Mary and Patricia Francis, Winter
Hill Road, Carthage, ME 04224 (Receiver # 30), John Steele, Winter Hill Road, Carthage, ME
04224 (Receivér # 32); Gene Casey, Winter Hill Road, Carthage, ME 04224 (Receiver ID# 34).

IL PETITIONS FOR A PUBLIC HEARING.

Accompanying this Request for Public Hearing is a paper petition and also a PDF of an
on-line petition to hold a public hearing in this case. These petitions are submitted to demonstrate
the broad public interest in holding a public hearing, where testimony can be presented and
experts can be cross-examined, not just a public meeting as has been the DEP’s practice in the
past.

HI. OBJECTIONS TO LIMITATIONS ON REQUESTING
A PUBLIC HEARING.

The Aggrieved Parties claim a Property interest in their peaceful nse and enjoyment of
their property near the proposed Project aud a Liberty Interest in being free from exposure to
adverse health risk; from the proposed Project, both protected by the Due Process Clause of the
Maine and United States Constitutions. As such the Aggrieved Parties have a right to a hearing
on the application of Saddleback Ridge Wind, L.LLC that conforms to basic principles of
Administrative Due Process. A “public hearing” held in accordance with Section 7 of the DEP
Procedural Rules would satisfy the Adminisltrative Due Process rights of the Aggrieved Parties.

The Aggrieved Parties object to the limitations in Section 7 of the DEP Procedural Rules

on their right to a public hearing. To the extent that the DEP Procedural Rules make it

discretionary with the Commissioner whether or not to hold a public hearing, the rule violates
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Due Process if discretion is exercised in favor of not holding a hearing. In addition the 20 day
deadline from the date the application is complete for requesting 2 public hearing in Section 7.A
of the DEP Procedural Rules violates Procedural Due Process, even with the 4 day extension
granted by the DEP, given the requirement that within fhose 20 days the aggrieved parties are
required to justify their request for a hearing with credible technical information (that 1s, expert
opinions) in conflict with the expert reports of the applicant regarding licensing criteria. An
applicant has months to prepare its application and the DEP has months to review the application
after it is filed. To require aggrieved patties to prepare and submié expert opinions in the narrow
20 day window commencing with the completion of the applications is unreasenable and denies
the aggrieved parties a constitutionally protected opportunity for a hearing in accordance with
the Due Process Clause.

The 20 day requiréiﬁent is so short that not even the DEP’s consultant, BnRad
Consuiting, has rendered an evaluation of the Project yet. Nor have there been any agency
comments on public health or visual impacts related to the Project. The Department has
informed the undersigned that Dr. Mills will not give her views on the health aspects of the
Project until a much later stage, months from now when the draft order is being prepared. This
practice effectively deprives the Aggrieved Parties of the opportunity to request a public hearing
on health issues. The undersigned asked the Department for the Applicant’s sound expert to
clarify certain aspects of his Naise Impact Study, but have not received full responses within the
time allowed for this Request. Further, the Department informed the undersigned by e-mail on
Decentber 8, 2010 that the Department would not accept supplemental comments from the

Aggrieved Parties after clarifying information is received from the Applicant’s sound expert.

- This position places severe limits on the ability of the Aggrieved Parties to adequately address
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the Applicant’s Noise Impact Study.

Accordingly, while we proceed with.the request for a hearing, we do so under protest that
the procedural restrictions and the time frame allowed for the request violates Due Process. In
addition, thé application of the Procedural Rules in this case, apart from violating Due Process, is
~ arbitrary and capricious within the meaning of Section 11007.4.B(6) of the Maine Administrative
Procedure Act, 5 MR.S.A. §8001, et seq.

IV. A PUBLIC HEARING SHOULD BE HELD ON THE

SUBJECT Ol NOISE. |

The Project as proposed is to be sited on a ridge, Saddleback Ridge, with existing
_residences located to the East, the South and the West of a string of 12 GE 2.75 MW wind
turbines. The Noise Impact Study presented with Section 5 of the Site Law Application by RSG
concludes that the Project can meet the nighttime quiet area Sound Level Limits of Section 10.C
of 06-096 CMR. ch. 375.10 (the “DEP Noise Rule”) of 45 dBA only by operating 5 turbines in
Noise Reduced Operation (“NRO mode”). Even in these conditions, there is substantial risk,

indeed a certainty, that nearby residents will be exposed to excessive noise.

A. A Public Hearing is Necessary to Examine Conflicts
in Technical Information Concefning the Predictive
Modeling of the Project.

- The Aggerieved Parties raise technical objections to the modeling of sound predicted for
the Project by RSG in its Noise Impact Study on several grounds.
1. The Limitatir.ms of the Models Used to Measure Ndzlse.
The Noz';se Impéct Study explains that the prediction modeling software used by RSG for
its sound level assessment was the Cadna/A operating in 1SO 9613-2. Noise Impact Study,

Section 9.1 at 19. This prediction modeling software is not designed for wind turbines, it is not
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designed for (1) sound sources at a height of a ridgeline, such as that proposed for the Project, or
(2) for receiver points more distant than 1000 meters, 61' (3) for wind speeds above what ISO
9613-2 recommends, or {4) for sound sources that are in a string of turbines making “line
source” measuréments necessary. Report of Richard James, Exhibit 2 at 2.

The guthor of the Noise Impact Study, Kenneth Kaliski, acknowledges most of these
limitations of Cadna/A operating in 1S0-9613-2 mode in his article, “Propagation Modeling for
Wind Turbine Projects, Exkibit 32. In his article, Kaliski purports to have made adjustments to
account for the inadequacies of ISO 9613-12, but it streiches credulity that his adjustments can
result in prediction level accuracies within a 3-5 dBA range given the number of deficiencies that
are required to be compensated for. |

The problems with using Cadna/A {operating in ISO 9613-2) were also acknowledged by
the DEP’s own consultant, Warren Brown of EnRad Consuliing, in an internal conference call in
March 2009 on the subject of noise in wind power applications pending before the DEP. In the
Notes of March 5, 2009 DEP Conference Call between Warren Brown, Dora Mills, Maine
Center for Disease Control (“MCDC™), and others, Exhibit 5, Warrén Brown stated that he “has
issues with [the] model being nsed. Currently it’s based on industrial noise, not wind power
noise. We haven’t been able to determine whether this model is accurate for wind turbines.”
[Emphasis added.] Later in the Notes he states that RSE predicts compliance with 45 dBA
nighttime noise; “hut [he] still [has] questions regarding the model - [it is] based on industrial
noise.” He states “wind turbine noise needs more investigation. 1. Need to be able to predict
stable atmospheric conditions .... 2. Set up protocol for acoustic measurements with DEP staff
membet on site. ... Questions RSE’s assumption — due to model. ... There is a period when

turbines are loud. Not sure how to predict this yet. Need to figure out stable atreospheric



conditions.” [Emphasis added.]

The concerns expressed by Warren Brown in the conference call are also reflected in
credible scientific literature on the subject ir addition to Kenneth Kaliski. Fo;' example, Frank H.
Brittain & Marlund E. Hale, in their article, “Some Limitations of Ray-Tracing Software for
Predicting Community Noise from Industrial Facilities,” NOISE-CON, Dearborn, Michigan
(July 28-30, 2008), Exhibit 9, states that ISO 9613-2 estimates the accuracy of A-weighted
sound propagation noise for distances only up to 1 km, but it is routinely used for distances
greater than that. See also, Palmer, “A new Explanation for Wind Turbine Whoosh- Wind
Shear,” Third International Meeting on Wind Turbine Noise, Denmark (2009), Exhibit 34,
pointing out that IEC 61400-11 does not provide for atmospheric stability, increasing sound
levels and cre:ftting pulsation from wind shear, as discussed below.

2, The Failure to Factor in Atmospheric Stability.

The prediction modeling of RSG in the Noise Impact Study is also flawed because it does
not sufficiently take into effect “atmospheric stability.” The effect of “atmosphetic stability” on
the accuracy of sound assessments using the ISO 9613 algorithms that Warren Brown referred to
in the DEP meeting is the focus of a study by Clifford Schneider, “Accuracy of Model
Predictions and the Effects of Atmospheric Stability on Wind Turbine Noise at Maple Ridge
Wind Power Facility, Lowville, NY- 2007,” Exhibit 14. Atmospheric stability occurs at night
when the land cools and vertical ai‘r movement disappears, and where wind can be calm on the
ground but continue to Elow at hub-height, creating wind shear. ‘When this ocouts, Schneider
explains, “[w]ind turbine sounds are more noticeable, since there is little masking of background
noise, and more importantly, because atmospheric stability can amplify noise levels

significantly.” Id at 6. Schneider states that most wind assessments never mention atmospheric
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stability. Id. at 7. See aiso, Schneider, “Measuring Background Noise with Attended, Mobile
Survey During Nights with Stable Atmospheric Conditions,” INTERNOISE 2009 (stable
atmospheric conditions are common), Exhibit 38. The flaws in wind turbine predictions that do
not take into account atmospheric stability have been recognized at least since 2003, in the peer
reviewed study of G.P. van den Berg, “Effects of Wind Profile at Night on Wiﬁd Turbine Noise”,
Exhibit 10. van den Berg estiﬁlatcs that atmospheric stability can add 15 dBA to the sound levels
modeled. See also, comments of Rick James, Exhibit 2 at 4 and, Palmer, supra, Exhibit 34, R
Kochanow & N. Mackenzie, “Atmospheﬁc Stability Specific Noise Criteria and Noise
Predictions for Wind Farms”, Acoustics 2008, Exhibit 13.

The Noise Impact Study acknowledges that “worst-case conditions for wind turbines tend
to occur under moderate nighttime temperature inversions. Therefore, this is the default
condition for modeling wind turbine sound.” Section 8.2 at 18. However, as pointed out by Rick
James, Exhibit 2 at 4, the Noz‘sé Impact Study does not desctibe how atmospheric stability was
taken into account in the modeling, if at all.

3. The Failure to Use Line Source Calculations.

The Noise Impact Study for the Project acknowledges that sound propagation from wind
turbines occurs partially as a “point source,” causing sound levels to attenuate at the rate of 6
dBA for every doubling of distance from the source, and partially as a “line source,” where
attenuation occurs at half that rate, at 3 dBA per doubling, 7d Section 3.4 at 5. There is clear
scientific consensus on this issue. See NASA, Hubbard & Shepherd, “Applied Acoustics
Handbook,” Exhibit 7 at 27 and C.E. Ebbing, “Applied Acoustics Handbook,” Exhibit 6, at 2-8
through 2-10. The NASA study, Exhibit 7, supra, at 27 explains that the line source and point ‘

source produce similar results only at distances that exceed the length of the line. As pointed out



above, the modeling software used by RSG in its Noise Impact Study does not take into account
line sources and the report does not explain whether it used line source, point source or a
combination and if it used line sources at all how it did so.

Rick James points out in his Report, Exhibir 2 at 2-3 that the Noise Impact Study féils to
reveal how its author calculated line source propagation in addition to the point source
propagation, if at all. However, he provides his own calculations on two receiver points to show
that the Noise Impact Study modeling sound pressure levels are too low by up to 5 dBA. Mr.
James underscores the point that predictive modeling of the type done by RSE is not as preéise
as it claims. | o

4. The Failure to Apply the 5 dBA Penalty for SDRS.

RSG did not include the effects of Short Term Duration Repetitive Sounds (“SDRS™) in
its modeling of the Project. The DEP Noise Rule, Section 10.D. 19, defines SDRS as a
“sequence of repetitive sounds which occur more than once within an hour, each clearly
discernible as an event and causing an increase in the sound level of at least 6 dBA on the fast
meter response above the sound level cbserved immediately before and after the event, each
typically less than 10 seconds in duration, and which are inherent to the process or operation of
the development and are foreseeable.” Section 10.C.1 (e) (i) imposes a 5 dBA penalty when
SDRS is present for purposes of measuring sound level limits. If SDRS had been included in the
model predictions, the Project would not comply with the nighttime Souﬁd Level Limits of the
DEP Noise Rule. J |

The Noise Impact Study states that turbulence, such as wind shear during con_ditions of
atmospheric stability, can cause increased sound pressure levels as well as SDRS or amplitude

modulation. Id. at Section 10.0. Nevertheless, The Noise fmpact Study states that RSG did not
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inciude SDRS in its modeling of the Project because the “site characteristics are not conducive to
common occurrences of SDRS.” Noise Impact Study, Section 10.0 at 25,

Rick James, in his Report, Exhibit 2 at 5-6, explains that RSE énly looked at one source
for turbulence creating amplitude modulation, that there are other sources for such turbulence
including updrafts, cross drafts and wake interference, and that SDRS of 5-6 dBA is common for
wind turbines, with SDRS of 10 to 15 dBA or more observed as a less frequent maximum,
especially during periods of turbulence due to weather fronts or topography and during
temperature inversions where the ﬁmd shear does not follow a simple gradient from ground to
heights above the upper reach of the furbine blades, and that thesé conditions have been
documented and reported in research papers by Hubbard and Shepherd in the 1950's (“Wind
Turbine Acoustics”, Exhibit 7, supra) and more recently by Dr. van den Berg. He opines that it
cannot be assumed that the Saddleback Ridge Project wind turbines will not exhibit SDRS.
Blade swish and thump, also referred fo as amlf;litude modulation, is discussed in papers at
anmual conferences all around the world. He asks, if this is a conditicn that were infrequent or
Jimited to a few makes and models of wind turbines, why are there so many research papers
published investigating it? Id. at 5-6. H. See aiso, Dr. Christopher Hanning, “Wind Turbine
Noise, Sleep and Health” (April 2010), Exhibit 28, at §3.6. |

5. Turbulence from T z.trbine Configuration.

As RSE recognizes in its Noise Impact Study, Section 10 at 25, turbulence leading fo
SDRS can be caused by inter turbine placement, resulting in SDRS. Apparénﬂy RSE goncluded
tlhat the turbines for the Saddleback Ridge Project were appropriately placed. Rick James

disagrees. In his Report, Exhibit 2 at 6, he explains “there is reason to be concerned that the.

current layout of turbines will result in this type of noise, especially dﬁring periods when the

10



winds are from the north or south such that the direction of the wind parallels the line of wind
turbines. In discussions [he] had during a teleconference with GE management in charge of land
énd offshore wind turbines, it was stated that GE designs their projects td have 5 rotor diameters
- of distance between wind turbines in the non-dozﬁinant wind direction and 7 to 10 rotor
diameters in the direction of prevailing winds. Review of the distances between turbines along
Saddleback Ridge shows that the inte?r-turbme spacing is approximately 3 rotor diameters for the
GE models. This is significantly less than GE's 5 rotor diameters and should be considered a
likely cau‘se of wake ihduced turbulence and increased wind turbine noise and amplitude
modulation.”
6. Problems with Modeling for NRO.

In its Noise Impact Stuéﬁ», RSE acknowledges that it can meet the DEP Noise Rule Sound
Level Limits only by operating Turbines 6 trough 10 in NRO mode. Id. at 5.0 at 5-1. Rick James
explains that RSE’s reliance on the NRO modes to work is not backed by experience. Exhibit 2
at 6-7. _Based upon his observations at many locations where wind turbines are operating at
similar distances from residences, the sound levels at the residential properties adjacent t(; the
ridge will be higher than predictéd. 1d. Sﬁrface level winds at the residential properties will
frequently not be sufficient to create sufficient wind induced noise from leaf rustle, etc. on many
nights when the turbines will be operating at nominal power or higher. Id. A reduction of only 1
to 3 dBA by use of NRO mode operation will not protect those properties. /d. There is even a
strong likelihood that there will be an increase in noise due to turbulence and wind shear that
NRO modes cannot reduce. 74 His experience with wind turbines located on the island of
Vinalhaven has shown that NRO modes do not rednce the souhd levels uader real world

conditions when turbulence or wind shear is present. Id. See also, Exhibits 30 and 31. See also,

11
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Report of Robert Rand @d Stephen Ambrose, Exhibit 3, at 1-2.
5. Conclusion about the Applicani’s Predictive Measurements
Given the limitations and flaws in the modeling of this Project, coupled with the
necessity of requiring 5 turbines to operate in NRO mode to meet the DEP Noise Rule Sound
Level Limits, never tested for accuracy in the real world, the Noise Impact Study should not be
accepted by the Department as showing compliance of the Project with the Noise Rule or at Jeast
the Commissioner should grant the Aggrieved Parties’ request for a public hearing on the issue.
If allowances were made for the limitations and flaws of the sound propagation models the
nighttime noise limits specified by the DEP Noise Rule would be exceeded for the Project. The
Department should heed the lessons from Mars Hill, Liberty and Vinalhaven that projects sited
so close to residences in the real world conditions result in serious noise complainis from routine
operations. A greater cushion should be required to protect the local population. The fact that 5
turbines have to operate in NRO mode, should be a clear warning that excessive noise will be
generated at this location. Until the Department has more experience with the efficacy of wind
projcéts operating in NRO mode, which to date has been limited and, in the case of Vinalbaven
unsucceésﬁ;l, a project like this should not be permitted based on this issue alone. It should be
bome in mind when evaluating the risks of modei'mg errors that sound level increases
“gpproaching 10 dB result in a perceived douBling of SPL” because “SPLs are measured on a
logarithmic scale”. New York State Department of Environmental Protection, “Assessing and
Mitigating Noise Impacts” (2001} at 14, Exhibit 40.
B. A Public Hearing is Necessary 1o Examine Conflicts

TIn Technical Information Concerning the Health
Risks of the Project.

The Noise Impact Study claims or at least implies that sound generated by the Project will

12



be insufficient to cause any heaith concerns. See, Noise fmpact Study at Section 8.4 at 19 and
Section 9.2.2 at 23. Dr. Eja Pederson, the world renowned Swedish expert on the subject of
wind turbine noise recently warned that “the public concern regarding the possible health risks
among people living in the vicinity of wind turbines sﬁould be treated seriously”. E. Pedetson,
“Effscté of Wind Turbine Noise on Humans”, Third International Meeting on Wind Turbine
Noise, June 17-19, 2009, Exhibit 21, at 2. The Aggricved Parties ask the Departmeﬁt to do this
by holding a public hearing on the risks of adverse health effects to neighboring residénts of the
proposed Projects.

L Noise from the Project will Create Adverse Health Effects.

Dr. Michael Nis;;enbaum, who is an expert in the medical effects of exposure to excessive
wind turbine noise, after reviewing the materials in the Saddleback Ridge Wind Project on noise,
and based on his studies of other wind projects, has concluded that residents of Carthage and its
surrounds will suffer adverse health effects from the Project. Affidavit of Michael Nissenbaum,
Exhibit 1, at §s4-7 and 8. He opines that in his “opinion, the turbines proposed for the
Saddleback Ridge Wind Project will be located too close to many of the residents living in the
proximity of the project. OF the 34 residences indicated on Figure 18 of the RSG Saddieback
Ridge Noise Impact Study, 20 will lie at or within 1400 meters of a wind turbine. Of these, 14
will lie doﬁnwind of the commonly prevailing winds. I further note that the turbines proposed
for the Saddleback Ridge Wind Project are GE 2.75 MWs, larger than those installed in Mars
ﬁill and Vinalhaven. Based on this information, I would expect that the Iesideﬁts at a minimum
of 14 receptor sites will experience the same or similar adverse health effects, including and
especially sleep disturbance, in the same proportions as the gffectéd residents living within 1400

meters of the turbine installations at Mars Hill and Vinalhaven, and that other more distant
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receptor sites will be exposed to an as yet unknown quantity of risk of adverse health effects. /d.
at 8. The health impacts he anticipates are:

a) Sleep disturbances/sleep deprivation and the multiple illnesses that cascade from
- chronic sleep disturbance. These include cardiovascular diseases mediated by
chronically increased levels of stress hormones, weight changes, and metabolic
disturbances, including the continuum of impaired glucose tolerance up to

diabetes.

b) Psychological stresses which can result in additional effects including
cardiovascular disease, chronic depression, anger, and other psychiatric
symptomatology. ‘

c) Increased headaches.

d) Unintentional adverse changes in weight.

e) Auditory and vestibular system disturbances.

f) Increased requirement for and use of prescription medication.
Id at 6.

Dr. Nina Picrpont in her book published in 2009, Wind Turbine Syndrome, Exhibit 23, at
76 “documents a consistent and often debilitating complex of symptoms experienced by adults
and children living near [1000 to 4900 feet] large industrial wind turbines (1.5 —3 MW),” such
as the proposed Saddleback Ridge Wind beject. The symptoms found by Dr. Pierpont include
“sleep disturbance, headache, tinnitus, ear pressure, dizziness, vertigo, nausea, visual blurring,
tabhycardia, irritability, problefns with concentration and memory, and panic episodes associated
with sensations of internal pulsation or quivering that arise while awake or asleep.” Id. at 26.
[Emphasis added.]

Dr. Christopher Hanning, a sleep disturbance expert, in his report, “Wind Turbine Noise”
Exhibit 28, supra, reviewed and approved by a panel of professionals, concludes that “[t]here can

be no doubt that ....industrial wind turbines (‘wind farms’) generate sufficient noise to disturb
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the sleep and impair the health of those living nearby.” /4. at2.1.1. Ife explains that “[s]leep
‘disturbance and impairment of the ability to return to sleep is not trivial as almost all 6f us can
testify. In thé short term, the resulting deprivation of sleep results in daytime fatigue and
sleepiness, poor concentration and memory fimction. Accidents increase. In the longer term,
sleep deprivation is linked to depression, weight gain, diabetes, high blood pfessure and heart
disease.” Id. at 2.2.9.

Most recently, in a peer reviewed National Institute of Health funded study by Dr. Alec
_ Salt and Timothy Hullar, “Responses of the Ear to Low Frequency Sounds, Infrasound and Wind
Turbines, 268 Hearing Research 12 (Fune 2010),” Exhibit 36, the authors point out that
symptoms reported by some people close to wind tarbines “include sleep disturbance, headaches,
difficulty concentrating, irritability and fatigue, but also include a number of otologic symptoms
inchuding dizziness or vertigo, tinnitus and sensation of aural pain or pressure.” Id. at 12.

There is substantial amount of additional evidence in the record to support these findings
and why they occur for wind turbine noise more than other kinds of noise and at what dB levels.

Recently the peer reviewed World Health Organization (*“WHQ™) Night Time Noise
Guidelines for Europe (2009), Exhibit 26, concluded that “[t]here is plenty of evidence that sleep
is a biclogical necessity, and disturbed sleep is associated with a number of health problems”.
Id. at X1. Also, it concludes that “noise induced sleep disturbance is viewed as a health problem
in itself (environmental insomnia)”. Zd. at XIL It also concludgs that sleep disturbance also
Jeads to further consequences for health and well-being”. Id. In Section 2 of the Guidelines the
consequences of sleep deprivation are summarized. /d. at 23 (Table 2.4). Some of the short term
consequences are sleepiness; mood changes, irritability and nervousness, impairment of function,

increased metabolic rate and thyroid activity, and immune function impairment. Some of the
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Jong term consequences are depression/mania, violénce, difficulty learning new skills, increased
sensitivity to pain and susceptibility to viral illnesses. Based on the extensive reseaf;ch done, the
2009 WHO Guidelines concludes that sleep disturbancé, from noise occurs betwe'enr 30 to 40 dB.
Id. at XTI (table 1) and XVI-XVII (including Tables 3 and 4). Based on these findings, the
2009 WHO Guidelines recommend that noise levels at night should not exceed 40 dB during the
night “[ﬂ or the pfirﬁary prevention of subclinical adverse health effects”. Id at XVIIL

The WHO Guidelines do not address wind turbine noise. However, that fact does not
detract from the significance of its findings. To the contrary, it makes the report especially
relevant because wind power noise poses a greater risk factor than other sources of industrial
noise addressed in the WHO Guidelines.

An illustration of how the Saddleback Ridge Wind Project fits into the WHO 2009
Guidelines is set forth as Figure 4 in the Report of Robert Rand and Stephen Ambrose, Exhibit 3,
at 11.

2. The DEP Noise Rule Sound Level Limits Do
Not Provide Adequate Protection Against Noise

Generated from the Project.

a. Wind Power Noise Is Different from Noises from Other
Sources.

1t is universally recognized today that noise generated by wind turbine facilities is more
annoying than other sources of industrial noise. See, Report of Rick James, Exhibit 2 at &;
Nissenbaum’s Affidavit, Exhibit 1, at 118, The internationally renowned expert, Dr. Eja
Pederson from Sweden, is most often cited for this proposition. In her peer reviewed article, E.
Pederson & K. Waye, “Perception and Annoyance Due to Wind Tusbine Noise — A Dose-
Response Relationship,” 116 1. Acoust Soc. Am. 3460, 3467 (2004), Exhibit 17, the authors state

that “the results [of their study) éuggest that the proportions of respondents annoyed by wind

16



' turbine- noise are higher than for other noise sources af the same A-weighted SPL and that the
proportion annoyed increases more rapidly”. {Emphasis added.] The conclusions were graphed

as follows:
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Id at 3468. This graph shows support for the DEP Noise Rule limit for night time noise in quiet
areas at 45 dBA for industrial noise from aircraft, roads and railways, but shows the inadequacy
of the sound limit for wind turbine noise as it causes annoyance at much lower limits. The
conclusions of Dr. Pederson are reaffirmed in an EU financed study, G.P. van den Rerg, Eja
Pedersen, Jelte Bouma & Roel Bakker, © WINDFARMperception - Visual and Acoustic Impact
of Wind Turbine Farms on Residents,” June 3, 2008 , Exhibit 22, at 61 (“Perhaps the main
finding is that wind turbine sound is relatively annoying, more so than equally loud sound from
aircraft or road traffic.””). The Pederson chart and her .ﬁndings are frequently cited by others,
including Dr. Christopher Hanning, “Wind Turbine Noise”, Exhibit 28.

The most common explanation of why wind turbine noisc is regarded as more annoying
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than other industrial sources at the same sound pressure levels is that wind turbine neise is so
often characterized by a pulsating, throbbing noise blade swish called “amplitude modulation™.
See, Pederson & Waye, Exhibit 17, supra, at 3468 (“Wind turbine noise was perceived by about
85% of the respondents even when the calculated A-weighted SPL were as low as 35.0- 3 7.5 dB.
This could be due to the presence of amplitude modulation in the noise, making it easier to detect
and difficult to mask by ambient noise. This is also confirmed by the fact that the aerodynamic
sounds were perceived at a onger distance than machinery noise.”). [Emphasis added.] See also,
G.P. van den Berg, “Low Frequency Noise and Vibration Control,” 11™ International Meeting on
Low Frequency Noise and Vibration and its Control, “Do Wind Turbines Produce Significant
Low Frequency Noise?” (2004), Fixhibit 11 at 8; G.P. van den Berg, et als,
«WINDFARMperception, Exhibit 22, supra, at 57, 60, 61; Maine State Planning Office,
Technical Assistance Bulletin #4, Exhibit 16. at 10 (“repetitive sounds are more annoying than
multiband, constant noises”.); George Kamperman & Richard James, “The ‘How To’ Guide to
Siting Wind Turbine,” Exhibit 8, at 12 (amplitude modulation is a “characteristic of windl
turbine sound that increases sleep disturbance potential above that of other long-term sources”.);
Eja Pedersen and Kefstin Waye, “Wind Turbines-Low Level Noise Sources Interfering With
Restoration?” Ervironmental Res. Lett. 3 (2008), Exhibit 1 8: Bja Pedersen, G.P. van den Berg,
Roel Bakker & Jelte Bouma. “Response to N@ise from Modern Wind Farms in the Netherlands”,
126 J Acoust. Soc. Am. 634, 635 (2009), Exhibit 19 (“‘Amplitade — modulated sound is more
easily perceived than is a constant — level sound and has been found to be more annoying.”);
Kerstin Waye. “Perception and Environmental Tmpact of Wind Turbine Noise,” Inter-Noise
2009, Exhibit 24; Geoff Leventhall, “Low Frequency Noise. What We Know, What We do not

Know and What We would Like to Know,” 28, J. of Low Frequency Noise, Vibration and
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Active Control, 79, 97 (2009), Exhibit 15,; and C. Hanning, “Wind Turbine Noise, ” Fxhibit 28,
supra, at 12.2.4; Dr. INissenbaum’s Affidavit, Exhibir 1, at 18.

A second explanation as to why wind turbine noise is more annoying than other sources
of industria noise is that wind farms are often located in quiet, rural settings where pre-existing
amEient noise leveis are low. Pederson & Waye, Exhibit 17, supra, at 3468: “[alnother factor
that could be of importance for explaining the seemingly different dose-response relationships is
that the wind turbine study was performed in a rural background, where a low background level
allows perception of noise sources even if the A-weighted SPL are low.” See also, Waye, Exhibit
24 at 2-3 (ambient sound needs to be about 10 dB above that of wind turbine sound to mask it);
Pederson & Waye, Exhibit 17, supra, at 2; E. Pederson, et als., “Wind Turbine Low Level
Noise,” Exhibit 18, supra, at 4; and Kamperman & James, Fxhibit 8, supra, at 13-14; Dr.
Nissenbaum’s Affidavit, Exhibiz I, at §18; Rick James Report, Exhibit 2 at 8. |

A third reason why wind turbine noise is considered more annoying than other industrial
sources is because of its low frequency content. Low frequency noise is typically in the range of
10 Hz to 100 Hz, although it can be extended an octave at cach end of this to 5 Hz to 200 Hz.
Geoff Leventhall, “qu Frequency Noise,” Exhibit 15, supra, at 79. Wind turbines contain a
significant amount of low frequéncy noise, Kamperman & James, “The ‘How To’ Guide,”
Exhibit 8, supra, at 4-5; Rick James Reﬁort; Exhibit 2 at 7 and references therein, This was
recognized by the DEP in a Memorandum from Andrew Fisk to .Commissiener David Littell,
dated January 10, 2008, made part of the Report of the Governor’s Task Force on Wind Power
Development as Exhibit I (“Noise generated from wind turbines does have attributes that warrant
particular focus in the review of projects, including low frequency modulating noises generated

as turbine blades pass by towers.”). It is even recognized by Dr. Dora Mills, in her report, “Wind
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Turbine Neuro-Acoustical Issues” (June 2009), published on the Maine CDC website:
Some have pointed to LFN [low frequency noise] emitted from

wind turbines as a possible source of adverse health effects.

The reasons LFN are focused on include: LFN encounter less

absorption as they travel through the air than higher frequency sound,

so they persist for a longer distance; the amount of sound

transmitted from outside to the inside of a building is

higher with LFN; and some models for assessing impact

of noise do not adequately include LEN.
Jd at 3. [Emphasis added.} See also, Dr. Nissenbaum’s Affidavit, Exhibit I, at J18.
Even Geoff Leventhall, a prominent supporter of wind power, in his peer reviewed article, “Low
Frequency Noise,” Exhibit 15, supra, stresses that “annoyance from the low frequency noise [is]
greater than that from higher frequency noise at the same A — weighted level”, and that “[a]t
equal A-weighted levels, the noise dominated by the low frequency component was perceived as
4-7dB louder and 5-8dB more annoying.”Id. at 86. [Emphasis added.]

The significance of low frequency noise was also addressed by the WHO, Guidelines on
Community Noise (1999). Exhibit 27. The 1999 Guidelines point out that “[health effects due to
low-frequency components in noise are estimated to be more severe than for community noises
in general” and this risk “is sufficiently strong to warrant immediate concern”. 1d. at 35. The
1999 Guidelines state that “frnjoise with low-frequency components require lower guideline
values..” Id. at xiii. [Emphasis added.] See also, Kamperman & James, “The ‘How To’ Guide,”
Exhibit 9. supra..

The 2009 WHO Guidelines, Exhibit 26, supra, 62, while not addressing wind turbine
noise, does explaih the general principle that annoyance plays 2 prominent role in the indirect

pathways to adverse health effects from noise, as illustrated in the following

chart:
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A similar chart showing the role of annoyance from wind turbines in relation to adverse

health effects was prepared by van den Berg, et als. in the EU financed
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study,“WINDFARMperception, “ Exhibit 22, supra, at 23:

The same authors point out that “the stress scores, difficulties to fall asleep and sieep
interruption were associated with annoyance due to wind turbines ...” id. at 55, see also id. at 57
(“wind turbine sound [eads to annoyance for some people; annoyance that in turn possibly
hinders psycho-physiological restoration and increases the level of stress.”) and Pederson &
Waye, “Wind Turbine ~ Low Level Noise,” Exfibit 18, supraat 1 (“thé prevalence of noise
annoyance [is],-apart from the sound pressure level, strongly refated to disturbed rest” and
“I{]nhibited restoration or hindrance of psychqlogioai stress recovery due to disturbance from
noise sources is today believed to have an important impact on not only mood but more long
term health consequences.”) and E. Pederson, “Effects of Wind Turbine Noise, Exhibit 21,
supra, at 10 (“Stress was in these studies not directly associated with A-weighted sound pressure
levels, but with noise annoyance. There was a remarkable consistency among the studies for the
relationship between feeling tense or stressed and aﬁnoyance.”) It has also been recognized that
annoyance on its own is an adverse health effect. Pederson & Waye, “Wind Turbine Low Level -

Noise,” Exhibit 18, supra at 20.
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This Board of Environmental Protection has stated in the last two appeals of wind turbine
approvals by the DEP -- in the Record Hill Board Order dated March 18, 2010 at 11 and in the
Qakfield Board Order dated Jﬁﬁe 11,2010 -- that it “recogﬁizes that noise emitted from the
proposed project[s] has a potential to be heard at an audible level from protected locations and
the noise generated by the Record Hill Wind Project [and the Oakfield Wind Project] may be
deemed as an annoyanée depending on a person’s level of intensity.” The turbines in Saddleback
Ridge are sited in approximately the same distance from protected residential focations as in
Oakfield and closer than Record Hill, but based on the extent of NRO mandated as a condition of
the license in this case, it is logically more likely that the Saddleback Ridge Wind Project will
cause more annoyance, sleep disturbance and secondary adverse health effects than either
Record Hill or Oakfield. Therefore, the Department should make the same finding in this case
and, based on that finding, in conjunction with the expert opinions and studies and reports
revie‘;ved above, éh@uld take additional steps to assure that the Project will not cause adverse
health effects because of excessive noise.

b. The DEP Noise Rule Sound Level Limits Do
Not Provide Adequate Protection Against the Unigue
Features of Wind Turbine Noise.

The DEP Noise Rule was last amended 21 years ago in 1989. The Rule makes no
reference to noise propagated from industrial grade wind power projects. Back in 1989 the issue
of wind power was not raised when the mle was amended, presumably because no one was
approaching the DEP to license a wind turbine project under the Site Law in 1989. The existing
DEP Noise Rule does not adequately proteét against adverse health effects from noise, given its

unique characteristics, for the reasons to be explained below. It has failed to protect the citizens

of Mars Hill, Freedom and Vinalhaven. Because of this, Petitioners ask that the Department
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exercise its authority under Section 375.10.E of the DEP Noise Ruie. This provision allows the

" Department to establish, “as a term or condition of approval, any reasonable requirement to

ensure that the developer has made adequate provision for the control of noise from the
development and to reduce the impact of noise on protected locations. Such conditions may

inciude, but are not limited to, imposing limits on hours of operation....”.

i. High Frequency Sound Level Limits are Too High
for Wind Tarbine Noise.

The high frequency Sound Level Limits of 45 dBA set forth in Section 375.10.C(1) (a)(v)
of the DEP Noise Rule for quiet area night time noise is too loud for wind turbine noise.
Nissenbaum Affidavit, Exhibit 1, supra, at 27.a. As explained above, the 2009 WHO
Guidelines finds that sleep disturbance occurs at dBA 1ex.rels of 30-40 dBA and that is for general
transportation noise, not wind turbine noise, which produces annoyance leading to health effects
in the lower end of that range. For wind power noise, Dr. Nissenbaum states that the 2009 WHO
Guidelines range should be used; more speciﬁcaily' he recommends 35 dBA. Nissenbaum
Affidavit, Exhibit 1, supra, §s 6 and 26. Kamperman & James, “The ‘How To’ Guide”, Exhibit
8, supra, at 15 also recomi:nends 35 dBA. Dr. Hanning, in “Wind Turbine Noise,” Exhibit 28,
supra, ﬁt 4 4.2 agrees. The Pe;ierson studies and the others cited above measuring significant
annoyance levels below 40 dBA are further support for the need to protect against wind turbine
noise below the 45 dBA set by the DEP Noise Rule and below 40 dBA. Also see Nissenbaum
Affidavit, Exhibit I, supra, 1]23&. |

ii. The Absence of Setbacks.

The DEP Noise Rule does not set any setback limits to protect against the adverse health

effects of noise. Dr. Pierpont recommends a setback of 1.24 miles and 2.0 miles for ridge

mounted furbines. Wind Turbine Syndrome, Exhibit 23, supra, at 20. Dr. Nissenbaum
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recommends 2000 meters, Exhibit I, supra, at 7. Dr. Hanning recommends 1.5 km. Exhibit 28,
supra, at 14.3.3. Dr. Salt recommends 2 kilometers. Alec Salt, PhD, “Infrasound: “Your Ears
Hear It But They Cannot Tell Your Brain” (2010), Exhibit 37, Conclusions and
Recommendations.

iii.  No Measurements of Low Frequency Noise.

As explained above, low frequency noise emitted by wind turbines is more annoying and
travels further and penetfates homes more and is more threatening to human health than higher
frequency noise. Yet under the DEP Noise Rule low frequency noise is filtered out of the A-
weighted measurement requirements in the Rule. Also see, Leventhall, “Low Frequency Noise”,
Exhibit 15, supra at 95. If, as Leventhall concludes, low frequency dominated noise is 5-8 dBA
more annoying than high frequency noise at the same sound pressure level, supra at 20,, the DEP
Noise Levels are too high by at least that amount, providing additional support for the 35 dBA
limit discussed above. According to Leventhall, “[t]he absence of measurement requirement for
... low frequency noise‘... leads to long term stress effects....”. Id He adds, that “chronic
psychophysiological damage may result from long-term exposure to an audible, low level
frequency noise, which is left uncontrolled, despite complaints”. fd Also see, Nissenbaum
Affidavit, Exhibit I, supra,l 123b.

iv. Inadequate Control of Amplitude Modulation.

The DEP Noise Rule takes amplitude modulation into account but only for noise that
qualifies as SDRS and even noise so qualified is folded into an hour Jong measurement,
rendering a finding of SDRS irrelevant as a practical matter for protection purposes. As
Leventhall explains, when the government averages amplitude modulation into an average/iloise

level over a period of time, an important feature of the noise (amplitude modulation) becomes
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lost. Id. at 97. dlso see, Nissenbaum Affidavit, Exhibit 1, supra, 23d.

v.  Lack of Limits Related to Background Ambient
Noise.

Finally, the DEP Noise Rule does not create limits for wind turbine noise by a defined
increase over pre-development ambient background noise. Nissenbaum Affidavit, Exaibit I,
supra, 123.a. All that it does is set quiet time limits of 45 dBA when the ambient pre-
development noise is 35 dBA. However, that allows a 45 dBA level of noise in the nighttime in
rural areas where it is common to have ambient noise as low as 20 dBA. SPO Bulletin # 4,
Exhibit 16, supra, at 1; Rick James Report, Exhibir 2 at 8; Report of Robert Rand and Stephen -
Ambrose, Exhibit 3 at 3 and 6. That would be impermissible in states such as Massachusetts that
limit wind turbine noise to 10 dBA over pre-development ambient noise.' See, the MCDC Wind
Turbine Neuro-Acoustical Issues dated June 2009 ( the “Q&A”) at 4, (“Basic Wind Turbine
Noise Related Resources™), 310 CMR 7.10 and the New York Department of Environmental
Conservation Guidelines for “Assessing and Mitigating Noise Impacis,” Exhibit 40 and the
intent of the DEP Noise Rule. See, Basis Statement, Exhibit 33, Comment 12 {“We believe that
areas with the low background levels need to be regulated differently since an increase af 20
decibels would have a significant impact on existing noise levels and to individuals living near a
development.””) [Emphasis added.] P. Kampermaﬁ & James, “The ‘How To’ Guide,” Exhibiz 8,

supra at 14 recommend a limit of 5 dBA over background ambient noise.

t The Basis Statement for the 1989 amendments to the Noise Rule points out that the rule was amended “so
that developments will produce, in most cases, no more than 15 dBA increase in ambient sound levels at protected
locations” given that a higher increase “would have a significant impact on existing noise levels and to individuals
fiving near a development”. /d Response to Comments 14 and 12. The Basis Statement further states that the
amendment allows sound levels to increase more than 15 dBA over pre-development ambient noise In very quiet
rural areas “based on the premise that relatively few inhabitated areas of the state would have background levels
Jower than 30 dBA at night and 40 dBA during the day.” Jd. Response to Comment 14. [Emphasis original.]
Woodstock is inhabited and the pre-development ambient noise levels were measured by Tetra tech --— as low as —-
-dBA, which is 19 dBA lower than the 45 dBA Sound Level Limits allowed for nighttime in quiet area under the
DEP Noise Rule. RSE, Sound Level Assessment, supra, at 12, Table 6-1.
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c. The Saddieback Ridge Wind Project will
Generate Widespread Complaints, Strong Appeals to Stop
Noise and Vigorous Community Action.

In the Report of Robert Rand and Stephen Ambrose, Exhibit 3 attached to this Request,
2 acoustical engineers who have devoted themselves to studying wind power noise issues in this -
State in the past few years, the authors undertake a Community Impact Assessment of the
Saddleback Ridge Wind Project. This analysis has at its foundation a methodology of assessing
community reactions to noise created by the United States Environmental Protection Agency in
1974 pursuant to the Noise Control Act of 1972. The methodology is contained in a document
entitled “Protected Noise Levels” made part of the rulemaking record when the DEP Noise Rule
was last amended in 1989. Exhibit 33, Amended Index, Document Nos. 1 and 16. The sécond of
these two documents {Document 16), “Information on Levels of Envﬁomnental Noise Requisite
to Protect Public Health and Welfare with an Adeqﬁate Margin of Safety,” sets forth a model for
assessing the cumulative effects of environmental noise on people by making adjustments to
predicted or actual sound level measurements and plotting the n?sults against a scale of
community reactions. It is remarkable that the adjustments set forth in Table D-7 of the EPA
document, Exhibit 3 at 19, to a large extent, address the very same factors that make wind power
a unique source of noise, namely, adjustments for introducing a new sound source into a
community, adjustments for the pre-construction ambient noise level of that community, and
adjustments for impulsive sound (amplitude modulation). The only factor important to the |
uniqueness of wind power not addressed in the EPA model was low frequency noise, which can
increase the annoyance of sound By 5-8 dBA. See supra at 20, Rand and Ambrose in their _
Report took these adjustments and applied them to a large EPA noise study scaled against

community reactions that did not contain the adjustments necessary for wind power projects just
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described’, and came up with a community reaction assessment matrix remarkably similar to the
Pederson chart set forth at 17 supra, showing the annoyance levels for wind power noise in
comparison to other sources of community noise. Then the Report overlaid the predictive sound
levels done by RSE in the Noise Impact Study. The results are set forth in Figure 1, Community
Impact Assessment, Exkibit 3, at 7. The community reaction would be even greater if one adds
in the low frequency factor of 5-8 dBA. These results show that the community surrounding the
Project will be se;verely impacted by the Project using RSE’s own modeling. See also, Figure 2
and Figure 3, Exhibii 3 at 9 and 10, with accompanying narrative showing the results of the
analysis in alternative formats.
C. Conclusions

Based on the foregoing, it is clear that there is an urgent need for a public hearing on the
noise to be generated by Saddleback Ridge Wind Project. The hearing is necessary to address the
multiple conflicts in the record on the predictive modeling done by RSE in the Noise Impact
Study for purposes of determiﬁmg whether noise from the Project will exceed the Sound Level
Limits in the DEP Noise Rule. Moreover, a public hearing is necessary to assess the risks that
noise from the Project, even if it meets the limits of the DEP Noise Rule; will nevertﬁelesé cause
an unreasonable risk to nearby residents of adverse health effects because of thé unique features
of wind power noise not addressed by the DEP Noise Rule. If the health issues addressed in this
request are not adequately dispelled by the Applicant in a public hearing, the Department will
then be in a position to exercise the authority given it in Section 10E. of the Noise Rule to
impose additional measures, such as requiring the Projeét to stop operating at night, to protect
the citizens in the vicinity of the Project.

V. A PUBLIC HEARING SHOULD BE HELD ON THE SUBJECT
OF VISUAL IMPACT.

28



259

The Aggrieved Parties also request a public hearing on the visual impact of the
Saddleback Ridge Wind Project. Public Law Chapter 661, the Wind Power Development Act,
made special provisions for the assessment of visnal impacf of winc;l turbine projects under the
Site Location of Development Act. For wind power projects, the applicable standard is whether
the wind project “significantly compromises views from a scenic resource of state or national
significance such that the development has an unreasonable adverse effect on the scenlic
character or existing u;ses related to scenic character of the scenic resource of state or national
significance.” 34-A M.R.S.A. §3452.1. Section 3452.3 sets forth e\{aluation criteria for making
the visual impact assessment, and Section 3452.4 sets forth presumptions with regard to visual
impact assessments depending on whether the area to be assessed is with a 3 mile or an 8 mile
radius of the proposed project.

Following this regulatory scheme, the Applicant submitted a Visual Impact Assessment
prepared by Terrence J. DeWan & Associates which concludes that the Project will not have an
unreasonable adverse effect on the qualified scenic resources. The Aggrieved Parties attached
hereto as Exhibit 4 the Report of Michael Lawrence Associates, Landscape Architects & Site
Planning Consultants, which concludes that the Project will have such an adverse impact. The
prima;y difference between the two assessments is the failure of the Applicant’s study to
adequately assess the impact of the Project on Mount Blue State Park, a scenic resource of State
significance within the meaning of the Wind Power Development Act. Based on this conflict
among the experts on licensing criteria, the Aggrieved Parties request a public hearing on the
subject of visual impact in addition to noise.

VL PROPOS;ED TESTIMONY AT THE PUBLIC HEARING.

The DEP Procedural Rules do not require a person requesting the Commissioner to hold a
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public heaﬁng to summarize the proposed testimony of the requesting party. Compare Section
24.B.5 of the Procedural Rules for requests for the Board to hold a hearing. Nevertheless, the
Aggrieved Parties state that at a public hearing they will present their principal findings
consistent with the reports attached hereto, and address any agency or expeit disagreements to
these reports and submit additional rebuttal testimony consistent with the reports followiﬁg Cross

examination of the noise and visual impact experts of the Applicant or the Department.

Attorney for Friends of Maine’s
Mountains and Other Aggrieved Partie.
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STATE OF MAINE
DEPARTMENT OF ENVIRONMENTAL PROTECTION
In re: SADDLEBACK RIDGE WIND PROIECT
AFF IDAVI'I' OF MICHAEL A. NISSENBAUM MD

1, Michael Nissenbaaim, M.D., being first duly sworn, do depese and say as follows:

i [ am » graduate from the University of Toronto Miedical School with post-
graduate training at McGill University and the University of Californie.

. I am a specialist in diagnostic imaging, whose faining and work involves
developing and utilizing an understanding of the effects of exergy deposition, including sound on
hutnan tissues. | am a former Associate Diréctor of MRI at a major Harvard Hospilﬁl. a former
faculty member (jurior) at Harvard University, and a published author. A copy of my CV is
attached to this Affidavit as Exhibit A.

3. i éive this Affidavit in support of citizens of [e arthage, Maine who are concerned
about potential adverse health effects from the proposed Seddleback Ridge Wind Project.

4. I have reviewed the documents in the Saddieback Ridge Wind Project file at the
Maine DEP related to noi €.

5. I developed an interest in the health effects of wind turbine projects after
becoming aware of complaints related 1o an mdustnal wind turbine prOJcct in Mars Hill, Mamc
and subsequentl} investigating the widespread and setious health effects suffcrcd by most of the
residents of Mars Hill within 1400 meters or so of a linear arrangement of 28 GE 1.5 MW
industrial wind turbines. Following a small pilot study in 2009 at Mars Hill, I undertook a larger,

standardized study in 2010 in the towns of Mars Hill and Vinalfhaven (Fox Islanid Wind Project)

Maine using vallidated‘ questionnaites regarding sieep disorders and physical and mental health,
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in addition to attitudinal questiaﬂé in 2010, The study followed a strict protocol including subject
and control selection criteria, with raw data segregated from and not handled by the principal
investjgator. Data analysis was carried out by a professional epidemiclogist, who did pot interact
with either subjects or- controls and who used, in part, analysis software provided by Quality
Metrics, developers and licensors of the SF-36+v2 questionnaire, one of the validated
questionnaites utilized in the study. Other validated questionnaires included the Epworth Sleep
Seale and the Pittsburgh Sleep Quality Index, which evaluated effects upon sleep and resultant
dysfunction. The material is being prepared for publication in a peer reviewed journal.
Preliminary findings indicate that subjects at Mars Hill and Vinalhaven living within 1400 meters
had worse sleep quality, were more sleepy, and worse SF-36v2 mt;ntal health sutnmary scores
than, tﬁose living 3060-6000 meters away. Psychiatric symptom scores (ireitability, stress, anger,
hopelessness and anxsiety) were significantly greater in the group Jiving closer 10 the turbines, as
was a composite mental health score, They were also more likely to report headaches), nausea
and to wish to moveAaway (73.7% v 0%). There were no diffecences between the Mars Hill and
Vinalhaven sites. Dose response curves ¢f PSQI, ESS and SF-36v2 scores against distance from
the turbines were plotted and were significantly related even after controlling for gender, age and
household clustering. In sll cases, there was a sharp increase in effect between | and 2km.
However, the scorf:s.were still dechining and had not reached steady values at 6000m. From the
foregoing, it is logical to conclude that industrial wind turbines adversely affect health, in
particular sleep, at distances of at least 2000m and probably beyond.

6. Based on my studies and my medical background and experience, it is my

professional opinion that there is a high probabiiity of significant adverse health effects for
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a) Sleep disturhances/sieep deprivation and the multiple illnesses that
cascade from chronic sieep distorbance. These inchude cardiovascular discases
mediated by chronically increased levels of stress hormones, weight changes, and
metabolic disturbapces, including the continuum of impaired glicose tolerance up
to diabetes,

b) Psychological stresses which can result in additional effects including
cardiovascular disecase, chromic depression, anger, and other psychiairic

symptomatology.
c) Increased headaches.
d) Unintentional adverse changes in weight.

) Auditery and vestibular system disturbances.
D Increased requirement for and use of prescription medication.

7. Based on my smdies and medical background and experience, 1t is my further
professional opinion that any fitare industrial wind projects should build in an additional margin
of safety to avoid the adverse health effects experienced at Mars Hill and Vinalhaven, I
recommend a setback distance of at least 2000 meters, or a distance deternmined .hy an
appropriately designed preconstruction sound modeling targeting a nighttime sound levels of
35dBA at the building fagade or property line — whichever is greater. The 2000 meter minimum
recommendation is also based upon the fact that precnnsﬁucﬁen sound modeling is imprecise
and has been, in Maine, a poor predictor of actual noise as measured. It is my further opinion that
there is a high risk of adverse health effects from industrial wind turbines placed upwind from
homes within distances of 1400 meters and thus adequate setbacks need to be required to avoid
these effects. There is no reason 10 believe that larger muwbines such as those planned for
Saddichack will result m noise levels at property iinesshomes less than obtained in Mars Hill and

Vinalhaven at similar distances, regardless of what the current preconstruction sound modeling

predicts.
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Saddleback will result in noise levels at property lines/homes less than obtained in Mars Hill and
Vinalhaven at similar distances, regardless of what the curzent preconstruction sound modeling
predicts.

8. In my opindon, the turbines proposed for the Saddleback Ridge Wind
Praject will be located too close to many of residents living in the proxzimity of the project. Of
the 34 residences indicated on Figure 18 of the RSG Saddleback Ridge Noise Impact Study, 20
will lie at or within 1400 meters of a wind turbine. Of these, 14 will lie downwind of the
commonly prevailing winds. 1 further note that the furbines proposed for the Sad&!eback Ridge
Wind Project are GE 2.75 MWs, larger than those installed in Mars Hill and Vinalhaven. Based
on this informpation, 1 would expect that the residents at a miniroum of 14 receptor sites will
experience the same or similar adverse health effects, including and especially sleep disturbance,
in the same proportions as the affected residents living within 1400 meters of the turbine
installations at Mars Hil! and Vinalhaven, and that other more distant receptor sites will be
exposed 10 ap as yet unknown quantity of risk of adverse health effects.

9. There is not a single, non-industry funded study or any peer reviewed literature
that states that wind turbine noise is hasmless to human hcal;h. To the contrary, there is an
emerging body of Jiterature, some of which is peer reviewed, informing us thai under certain
circumstances wind tutbine neise can hav; substantial physiclogiczal and psychological impact
on a community. In support of this statement, ¥ attach as Exhibir B a summary of some of the

iiterature on this subject composed by Daniel Sheppard, PhDD from the Auckland University of

Technology in New Zealand.



MUEY ET O LERA S 4T F 1 RrIne AT e |14 e L (PR TPS 265

10, At this point in time, the industrial wind industry does not appreciate or fails to
acknowledge the progression of how pew environments] toxins are evaluated by the medical
cornmumity.

11.  To quote Dr. Shepherd:

Wind turbines ate a new source of community noise, and ag '

such their effects on public health are only beginning to emerge

in the literature. The recognition of a new disease, disorder, or

threat to health usually follows a set pathway. First, doctors and
practitioners attempt to fit symptoms into pre-defined diagnostic
categoties ot to classify the complaints as psychosomatic. .
Second, as evidence accumulates, case studies begin to

appear in the literature, and exploratory research is undertaken,
to obtain better descriptions of the symptoms/complaints.

Third, intensive research is undertaken examining the distribution

and prevalence of those reporting symptoms, the factors

correlating with the distribution and prevalence of those symptoms, and
ultimately to cause-and-effect explanations of why those reporting symptoros may
be doing so.

In my reading of the literature the health effects of wind turbines are oply
beginning to be elucidated, and is caught somewhere between the

first and second stage described in 2.3. The important point to note i3 that case
studies (e.g., Harry, 2007; Pierpont, 2009) and correlation studies (e.g., Pedersen
et al,, 2007; van den berg, 2008) have already emerged in

relation to the health effects of wind turbine noise, and so the

possibility of detrimental health effects due to wind turbine noise must be taken
with utmost seriousness,

12.  The wind turbine industry acknowledges that wind turbine facilities can create
annoyanee for nearby residents, but then seeks to belitile the significance of this fact. While the
word “annoyance” has been used in European studies relating to this turbine noise, the teem has
been misinterpreted by the wind industry and the MCDC to mean an inconsequential

disturbance, whereas the authors define the word *annoyance” a5 a state of diminished weil being

and diminished health. A reading of the original papers upon which proponents of the wind
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industry base tkeir cpinions that “annoyance only™ may ocour quickly réveais that a more
appropriate word in American English would be “disturbance.” It further becomes clear that
wind energy propoments appear to be exploiting the collogquial American English understanding
of the word “annoyance” as an inconsequential “bother” of minot significance. In fact, the lead
author of many of these studies (Eja Pedersen, PhDD), erroneously qﬁoted and interpreted by the
wind proponents, stated to me in a personal communication that:

“Annoyance is & response, rather than an effect. However, to be annoyed weans a

lowered well-being and annoyance should therefore be avoided. The relationship between

annoyance and symptoms of lowered health goes, from what I bave found in roy studies,

two ways.

People who have lowered physical or mental health are more vulnerable and therefore
get annoyed. -

People who get aonoyed may not get the phy siological and psychological restoration that
they need and annoyance could hence increase the risk tor impaired health.”

13. A review of the Mars Hill and Vinalhaven findings suggests that this “annoyance”
is one of the oot causes of the sleep disturbances and secondary adverse health effects suffeved.
Mechanisms for how intrusive noise affects health are gunmarized in the diagram, from the
WHQ Guidelines for Nighiime Noise in Enrgpe (2009), attached as Exhibit C hercto which
reflects longstanding and non-controversial, settled medical knowledge.

14.  “Apnoyance” in Athrc context of industrial wind energy facilties is not only a critical
physiologic stressor and resultant sympteros and medical disorders, but it cauwses sleep
disturbance. When sleep disturbance is chronic, which will happen when turbines are sited too
close 1o residents because turbine noise at night is in fact cheonic (it is there much of the time,
week after week, month after month, year after year), it tesults in sleep deprivation. Sleop

deprivation will result, as surely as day follows night, in a host of adverse symptoms and, gver

6
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time, diagnoses of real medical conditions. This includes headaches, changes in weight,
psyckiatric symptotms, cognitive dysfunction, possible increases in blood pressure, aﬁd the like in
the pear and medium term. Chronic effects, which have yet 1o be séen (it is carly, vet) may
include, in the fulluess of time, effects such as diabetes and heart discase.

This progression of ill health related to sleep disturhance is not conjecture. This is simple,
kﬁown, medical fact.

15. Anneyance. in addition to being addressed in the WHO Night Noise Guidelines
for Eurape 2009 and Guidelines for C‘ammw@i{y Noise 1999, has been studied extensively by
Swedish wind neise expert, Dr. Eja Pederson, and her colleagues in the following publicaticns:

a. Eja Pederson and Kerstin Wayne, “Perception and Annoyance Due to Wind
Turbine - a Dose — Responuse Relationship,” J. Acoust. Soc. Ame. 116 (2004). Peer

reviewed.

b. Fja Pedersen and Kerstin Waye, “Wind Turbines-Low Level Noise Sources
Interfering With Restoration?” Environmental Res. Lett. 3 (2008).

¢c. Frits van den Berg, Eja Pedersen, Jelte Bouma & Roel Bakker. ©
WINDFARMperception, Visual and Acoustic inpact of Wind Turbine Farms on
Residents,” June 3, 2008

d. EjaPedersen, Frits van den Berg, Roel Bakker & Jelte Bouma. “Response to
Noise from Modern Wind Farms in the Netherlands,” J Acoust. Soc. Am 126 (2),
August 2009. Peer reviewed.

e. Fja Pedersen. “Third Intemational Meeting on Wind Turbine Noise,” Aalborg
Denmark 17-19 Jupe 2009.”

£. Kerstin Wave. “Perception and Environmental Impact of Wind Tusbine
Noise,” Inter-Neise 2009 (August 23-26,2009).

In the third of these articles, the authors state that since 2003 it bas been known that “the
prevalence of neise annoyance [is], apart from the sound pressure level, strongly related to

disturbed rest” and “[i]nhibited restoration or hindrance of psvehological stress recovery due to
7
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disturbance from noise sources is today believed to have an important impact on sot only mocd
but mare long ferm health consequences.” In the fifth article, the suthors state that the “peed for
guidelines for maximum exposure to wind turbine noise is urgent ... To aveid possibie health
gifects.

17.  Ttis well established today that noise generated from the operation of wind
turbine projects is unique and signiﬁa::dnﬂy different from noise generated from othet common
industrial and commercial opexations, including traffic, rail and air transportation, as illustrated
by the graph published by Eja Pcdérson in 2004 attached hereto as Exhibit D.

18.  The reasons for this difference include: (s} amplitude modulation of audible
sounds, which is pulsating (or *impulsive”) in nature and therefore more “annoy ing”, or, more
properly, more “disturbing” than other kinds of poise. (b) a dominance of dynamically
modulated infrasonic and low frequency acoustic energy, which can more easily penetrate
facades of buildings and can convert through building resenance sound that is otherwise
inaudible into noise that is audible, intrusive and disturbing to most people, (c) noise being
emitted from high above the ground cesulting in a pervasive and omuipresent character that
dominates the soundscape, and (), noise which is often a new source of disturbance compared to
noise from more common sources such as railroads and airports, and has therefore an increased
potential to casue adverse effects on the adjacent community’s health and welfare than sounds
generated from other sources for which the current regulatory scherne for noise in Maine was
developed.

19.  Scientific literature that supports the statements made in paragraphs 17and 18 of

my affidavit, in addition to those articles cited in paragraph 10, include the following:
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.8, Keith Sielling & Carmen Krogh. “Suminary of Recent Research on
Adverse Health Effects of Wind Turbines™ 20 October 2009,

b. Dr. Christopher Haoning, “Wind Turbine Noise, Sleep and Health,” April
2010.

C. “Wind Energy lndustry Acknowledgement of Adverse Health Effects™,
prepared by the Society for Wind Vigilance (January 2010).

d. Geoff Leventhall, “Low Frequency Noise. What We Know, What We do
not Know and What We would Like to Know,” 28 Joumal of Low
Frequency Neise, Vibration and Active Control No. 2 (2009).

g Hubbard, H.H., "Noise Induced House Vibrations and Humen Perception,”
Noise Conirol Engineering J., 19, 49-55 (1982).

20. The WHO Guidelines for Community Noise (1999), indicate that particular
attention should be given to assessiog sources of nojse with low frequency components because
“[h]ealth effects due to low frequency compoenents in neise are estimated to be mote severe than
community noise in general.” In addition, the peer reviewed WHO Night Noise Guidelines for
Europe (20'09_) includes a chart, atiached herelo as Exhibit £, showing that 30 dBA outside the
fagade of a home is sate, with no chserved effect level, aﬁd that 40 dBA outside the facade
fesulfs in unequivocal adverse bealth effects, with a grey area in between 30-40.dBA.

21, There is no statement in the WHO Guidelines that the disease thresholds
summarized in the foregoing charts are dependent on exposure for a vear to observe all of the
listed effects and there is nothing n the scientific literature that requires such a long exposure.
Adverse health effects can be observed afier only a few days of sieep disturbance. They are not
dependent on exposure for a vear and there is nothing in the scientific hiterature that requires

such exposure, Chronically impaired sleep over a period of time, much shorter than one-year,

results in adverse health effects.

269



270

JUN-B4-2832 A7:46 Fromi : To: 2ATTTSEE66 P11z

22. | Therefore, if one is to look to the WHO Guidelines in order to determine what
levels of noise would generally be safe, those limits would be set somewhere between 30 dBA
and 40dBA, with a margin of safety from the lower threshold.

23.  Finally, I disagree with the assertions that compliau;e with the Sound Level
1.imits of the DEP Noise Rule of 45 dBA at nighttime iv a quiet, rural environment adequately
;:;ru;ects apainst exposure to excessive noise from wind turbine projects for the following
feasons:

a. The current 45 dBA limit specified in the DEP Noise Ruie is too high fox
rural and wilderness communities. The DEP Noise Rule does not address the
higher annoyance and disturbance 2ffects caused by the unique and pervasive
noise of wind turbines. It does not take into consideration the impact on rural and
wilderness communities with naturally low background sound Jevels, especially at
nightime, which results im a level of noise, when measured in decibel level,
sipnificantly over and above the pre-development community noise levels in these
rural communities, and of sufficient amplitude, when sited in close proximity to
homes (stch a5 has occurred at Mars Hill), fo result in adverse health effects.

b. The DEP Noise Rule does not require any measurement or control of
infrasonic and low freéquency noise propagated by wind turbine projects which
can cause adverse public health consequences even at levels that are not audible
o many people.

d. The DEP Noise Rule does not take into account amplitude modulation. a
feature of wind power noise that is an important component of its uniquely
disturbing quality.

e 1t is possible for a noise emifter to produce continucus noise during a night
that results in sound levels between 40 and 45 dBA hat exceed WHO's 40 dB

(Loighrnusics) thresholds, where observable adverse health effects are known to
occur, yet be it compliance with the DEP Noise Rules.

Dated: December 8 , 2010 /@ (/

10
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- % -
Michae] Nissenbammi, M.D.

STATE OF MAINE ' December 8, 2010
Aroostook, ss.

Personally appeared the above-named Michag] Nissenbanm, M.D., and being swom,
made oath that the foregoing statements by him described are upon his own knowledge,
information and belief and that, so far as upon infermation and belief, that he believes this
information to be true.

Before me,

CMaloichand

Notary Public/Attorney-at-Law o
My commission expires: [ - & 7-do/
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Appendlx C

A SUMMARY OF RESEARCH UNDERTAXKEN ON WIND TURBINE NOISE"

Preamble

. There are now-a number of studies showmg that turbine noise is annoying, and that there

is a link between annoyance to turbine noise and health as defined by the WHO. A brief
description of this evidence is now listed, and where possible, technical jargon has been
omitted or minimised. It should be noted that, without exception, all of these studies have

. shortcomings, and indeed, research of this fype is vuinerable to inherent limitations that

serve to dampen its impact. However, the studies selected represent credible researchers

' undertaking dlfﬁcult research. , ) .

.o .
!

Harry(;?{}{’?)."' | P

Dr Amanda Han'y a British General Practittoner condeted surveys of 42 residents
living near several dlfferent turbine sites and reported a similar constellation of symptoms
from all sites. Of the 42 respondents, 81% felt their health had been affected, m 76% it

. was -sufficiently ‘severe to consult a doctor and 73% felt their quality of life kad been

adversely impacted. This study is open fo criticism for a design that invited symptom

.'-reportmg and was not controlled. While the proportion of those affected may be

questioned it nevertheless indicates strongly that some members of the public are
severely gifected by wind turbine noise at distances thought by governments and industry

“t0 be safe

Harry, A. (2007, Wind Turbines, Noise and Health, Retrieved from:

hitp:fwww flat-group.co.uk/bdfwinoise health 2007 a barry.pdf

© Pederson et al., (2003, 2004, 2007, 2008 and 2009]

“Pedersen. and co-investigators have underiaken a series of investigations ¢xamining the

relationship befween turbine noise and health. In a 2004 paper (#=351) Pedersen reports
the importance of individual and contextual factors alongside. noise parameters, and the

- danger. in generalising findings from other sources of community noise (e.g., read,zail,

aircraft) to.the wind tusbine context (see Figure 3.0, mainbedy). Io 22007 paper (#=754),
Pederson further .explores these individual and contextual indlnences. They noted that

thos_e_hmg_m_nml_ara@ are more likely to be annoyed thag those from suburban areas, )
and that those living in complex terrain (e.g., hills or rocky tetrain) were more likely to
be annoyed ‘than those living on fiat ground. The study found a sirong asseciation

“ between annoyance' and both lowered sleap quality and negatwe emotzons ‘A paper
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published in 2008 (n=1 82ﬁ} reanalysed pre-existing turbine noise and anno*fancc data and
concluded that turbine noise can impede health, especially for susceptible individuals.

The paper also discussed the dangers of using noise level as a sole predictor of

annoyance, and the strength of hoise sensitivity indices in predicting annoyance.

Pedersen and others (2009) reported that annoyance increased with increasing sound
levels, both indoors and outdoors (see Table -1). The propertions who were rather and
_very annoyed at different sound Jlevels. are shown in Table 1. In summary,. when outside,
18% were rather or very annoyed at sound levels of 35-40 and 40-45 dB(A) compared to
T% at 30-35 dB(A) and 2% at <30 dB(A). When inside, the equivalent figures were 1% at
<30 dB(A), 4% at 30-35 dB(A), 8% at 35-40 dB(A) and 18% at 40-45 dB(A). Those
respondents who had an economic interest in the turbines had lower levels of annoyance
while negative views of the visﬁral impact of turbines increased the likelihood of

- ot

- annoyance. | _ o
Although the authors do not seek to :reccmmend minimum sound levels, they do note that
turbine noise was more annoying than other sources, with the possible exception. of
railway shunting yards and was more noticcable at night. Reported associations between

annoyance and symptoms of stress (headache, tiredness, temsion and irritability) -

" confirmed that “annoyance” is more then jrritation and is a marker of impaired health.
. They conclude that (Pedersen et al, 2009) L D "

“ wight time conditions should be tregted as crugial in récommendations-for wind
 frbine noise limits.” . ’ B PP -
Nevertheless, it is clear from Als analysis- that external predicted turbine sound levels

should be less than 35 dB(A), considerably less than those permitted by Buropean noise
" .. standards, in-order to reduce effects on nearby.residents to acceptable levels. T

. Table 1: Percent responding to level of annoyance towards outdoor and indoor wind

turbine noise levels for five categories of level in 5-dB(A) sound level intervals.

Parentheses present 95% confidence intervals, (From Pedersen 2009) '
Predicted A-weighted sound pressure levels dB(A)

, <30 3035 35-40 4045  >45
Outdoors A=178 n=213 n=159 n=93 - n=5
Do not notice 75 (68-81) 46(40-53) 21(16-28) I3 (821} B(3-1T) -
" Notice, tut not anneyed 20 (_15-27) 36(30-43)  41(34-49) " 46 (36-56) 58(46-70)_
“Slightly annoyed - 2(1-6)  10(7-15) 20(15-27) 23(15-37) 22(13-33)
: --xéﬁier ghmoyed -~ - . T(0-4)  e{4-10Y .12 (3-18). E(E-13)  6(2+15)
" Very sanoyed L04) 14y 6(-0)  12(-20)  6(2-15)
. Indoors n=178 n=203 n=15% =94 - n=65
Donotnotice . - . 87(81-91) T3(67-79) " 61(53-68) 37(28-47) 46(35-58) -

| Notice, butnot anmoyed'  11(7-17) I5{11-20) 22 (16-23) 31@22-31) 38{28-51)

/
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. weﬂ—bemg in different hvmg'condmons Occapational Envnonmental Madxcme, 64, pd80-486, -

% ‘

Slightly annoyed . 1(0-4)  8(5-12) 9(5415)' : '15(10-25) - 9(4-19)
Rather anmoyed 0{0-2)  3(1-6)  4(2-8) 6 (3-13) '5(2-13)
Very annoyed 1(0-4)  1(0-4) 4 (2-8) 10(5-17) 2(0-8)

Pedersen, Hallberg, and Waye (2007) conducted in-depth interviews with 15 people
living within close vicinity of wind turbines. A qualitative method known as grounded

theery was selected to .inform both data collection and data analysis. Respondents -
opinions of the turbines and the furbine noise was largely deétermined by their personal
values about the living enrvironment, The feeling of intrusion was associated with feeling
a lack of control, subjected to injustice, a lack of influence, and not being believed.

Various coping strategies were engaged, such as rebuilding their houses-or complaining.

- Most however displayed learned helplessness and simply fried to 1gnore wind turbine

110153.

Pedersen, E., I—Iallberg, L.E.M., and Persson Waye, K. P. (2067), megm the Vieinity of Wind Turbines -
A Grounded Theory Study. Quahtatwe Research mPsychology,4 1,49 63,

Pedersen, E., and Nielsen, K5, (1994) Annoyance due to noise from wind turbines. Dclta Amusm: and
Vibration Lt¢. Report 150 Copenhagpn Denmark : B

Pederson, B, W. (2005) Human Response to ‘Wmd turbine Noige — Annoyance and maderatmg factors

* Wind Turbme Noise: Pm'spectwes for: controL Bnr]m, INCE/Europaan Cunferfmce ’ . .

Pedersen, E., and Perssnn Waye Ky (2(304) Perception and annoyance dueto wind turbme. noise: a
dosc~raspnnse reIatmnsth “Journal of the Acoustical Secisty of America, 1 16(6}, p3460-3470 .

Pedersen, E and Persson Waye K, (2007). Wind furbine noise, aanoyance and self rcpcarted health ar_ld

fal

Pedersen, E., and Waye, K. P, (2008}, Wmd Turbines — low level noise sources interfering with
restoration? Enwronmental Research Letters, 3, 1-5. .

’

Pedersen, B., van den Berg, F.; Bakker, R., and Bouma, J. (2009). Response to noise from modern wind
farms in The Netherlands. Journal of the Acoustical Society of America. 126:634-643.

van Der Berg (2008)

van den Berg and colleagues (2008) from the University of Gronmgeﬁ in the Nstherlands
have recently published a major questionnaire study of res;dents living: within 2.5km
from wind turbines. A random selection of 1948 residents were sent a similar -
questionnaire to that used by Pedersen in her studies in Sweden (2003, 2004, 2007 and

.. 2008),.questions on health; based an the validated General Heath Quéstiopnaire (GHQ),

weré added. 725 (37%) replied which i is good for a survey of this type but, nevertheless )
may be a weakness. Non-respondents were asked to.complete a shortened quﬁsﬂonnalrc

. Their. responses did not .differ. from full respondents suggestmg the latter are.

representanve of the populatwn as a whole.

o D
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Questions on wind turbine noise were interspersed with questions on other environmental
factors to avoid bias. The sound level at the residenis’ dwellings was calculated, knowing
the turbine type and distance, according to the international ISO standard for sound
propagation, the almost identical Dutch legal model and 2 simple (non spectral) -
calculation model. The indicative sound level used was the sound level when the wind
turbines operate at 8 m/s in daytime, that is, at high, but not maximum power. Noise
exposure ranged between 24 and .54 dB(A). Tt is worth noting that the industry was
approached for assistance in the research but refused. Complaints such as annoyance, .
waking from sleep, difﬁcuity in returning to sleep aud ather hea,{th complaints were
related to the calculated noise levels.

The research team conciuded that “Sound was the most annoying aspect of wind
turbines” and was more of an annoyance at mght Intermpied sleep and difficulty in
returning to sleep increased with caleulated noise fevel as did annoyance, both indoors -
and outdoors. Even at the lowest noise levels, 20% of respondents reported disturbed
sleep at least one night per month. At a calculated noise level of 30-35 dB(A), 10% were -
rather or very annoyed at wind turbine sound, 20% at 3540 dB(A) and 25% at 40- 43
dB(A). van den Berg concluded also that, conirary to indusiry belief, road noise does not |
adequately mask turbine noise. ‘and reduce ,ADnoyance and disturbance. Bolin (2009) has |
shown that vegetation noise does not mask turbine noise as well as expected. With regard

; tohealth 1t was concluded that: . .\! ' :

. "There is‘no indication that the saimaf from wind turbmes had an gﬁ’ect on respondenis’
health, .exeept.for the interruption of sleep. At high levels. of wind tirbine sound ({more
thavt' 435 dB(A)) interruption of sleep was more likely than at Iow levels. Higher levels of
‘background sound from road traffic also increased the odds for interrupted sleep.
Anncyance from wind turbirie sound was related o difficulties with falling asleep and fo
higher séress scores, From this study it cannot be concluded ¥hether these health qﬁ%c‘s‘s
are caused by annayance or vice versa or whether both are re?ated to’ anather Jactor.”
Though the conclusmn appears to contradict itself, ‘and the assertion that only sleep is a
factor canpot be concluded from their dafa as they did in fact find a relationship between )

annoyance and stress, but they could not conclude which one caused the other.

van den Berg, ¥, Pedersen, E., Bouma, J,, and Bakker, R. (2008). Visuel and Acoustic impact of wind
* turbine farmg on res:dents F P6 20035-Science and Suc:ety—l[! Projeet 0o, 044628 A repott ﬁnanced by

the Eurupean Unicn,

Thorne (2009)

As part of his resgarch into the percaptlon of low mpllmde intrusive sound Thome has
found. that there are significent differences in respomse between people hvmg in rural
areas near wind farms and people living in urban communities. Based on a seties of
sound simuldtions e found that the rural people interviewed found the sound of the
turbines unpleasant, annoying and disturbing’ whereas the urhan’ communlty who had
not seen the wind farms or turbines, found the sounds ‘pleasant and gentle’. A series of

2
L
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noise sensitivity questionnaires also indicated a stat.istically. sighificant difference.
between the two conumunities with the rural community more sensitive. Further research

at two different locales near wind farms show that individuals initially accepting of wind
farms can become inereasingly sensitised to very low levels (outdoor EAeq 30 dB or less)
of sound from wind farms dus to the visual dominance of the turbines themselves and to
noise that causes sleep disturbance or perceived adverse health effects. Sleep disturbance

is cansed by.the varying nature of the wind farin noise; the ‘rumble-thump’ or ‘swishing’-

sound heard inside the home at lovels of LAeq 15 to 20 dB or less and cannot be avoided.
The work of Thorme (2009) was to establish a practical methedology fo integrate human
perceptien of sound, personal sensitivity and relevant sound character analysis.

Thome. R. (2008). Assessing infrusive noise and low amplitude sound, PhiD thems available enline f:‘mm
Mazssey Umvermty, Palmerston North New Zealand .

. +
o

“Jabben (2009)

Jabben.and colleagues (2009) from RIVM, the Dutch National Institute for Pnbhc Health™
and Environment, were commrssmned by the Dutch Govemment to examine the impact:

of different values of loudness on the ability to meet targets for onshere wind power
generation. They reviewed current evidence and noted that, &t present, 440,000
inhabitants (2.5% of the population) were “receiving significant noise.contribution from

- wind turbine noise of ‘which 1,500 are. expécted to suffer severe amnoyance. I Is .
. remarkable that almost half af this number alreaay occurs within the tange Lden 30- .

404b(4) "

Jabben J, -Verhe:_]en E and Schreurs E, 2009. Impnct of wind turbine noise in the Netheriands. Thirdt
Internationsl Meetmg on Wind Turbme Noise, Aalborg 17-19 June 2009.

ot -

P:grpont {2009)

Pierpont (2009) has recently completed a very detailed case-series study of ten families
around the world whe have been so affected by wind turbine noise that they have had to
leave their homes, nine of them permanently. The turbines ranged from 1.5 to 3MW
capacity at distances between 305 to-1500m. The group cnmpnsed 21 adults, 7 teenagers

and 10 children of whom 23 were interviewed. While this is a highly selected group, the.
ability 1o examine symptoms before, during and after exposure to turbine noise gives it a

strength rarely found in similar case-series studies. The subjects described the symptoms

of wind turbine syndrome:cutlined above and confirmed that they were not present before -.
the turbines started operation and resolved once exposure ceased. There was a clear -

relationship between the symptoms, even in children, and the noise exposure. Pierpont

SR reporfs #iso that all ;actually 14 of 21) adult subjects reported: "feeling jittery inside™ ot

“internal quivering”, often accompanied. by enxiety, fearfulness, sleep disturbance and
irritability. Pierpont hypofhesnses that these symptoms are related to low frequency sound

| -and suggests, physiological mechamsms to explain the link between turbine exposure and

the symptoms

PR



. Of particular concern were the observed effects on children, include teddlers and school
- and college aged children. Changes in sleep pattern, behaviour and academic
» performance -were noted. Seven of the ten children had a decline in their school

performance while exposed to wind turbine noise which recovered affer exposure ceased.
In total, 20 of 34 study subjects reported problems with conccntratlon OF MEemory. -

Plerpont’s study mostly addresses the mechanism for the health pmblems associated w1th
exposure  to wind turbine noise rather than the likelihood of an individuai dev&lopmg
symptoms. Nevertheless, it convincingly shows that .wind turbine noise is sirongly
_associated with the symptoms she describes, mcludmg sleep disturbance. She concludes
by calling for further research, particularly in children, and a two-kilometre setback
distance. A recent paper (Todd et al, 2008) has shown that the vestibular system in the
human ear, the part concemed with detection of movement and balancs, 1s exquisitely

sensitive to vibration at frequencies of around 106 Hz. Pierpont claims that these findinps -

support her hypotheses.

- Pierpont N, (2009). Wind Turbine Syndmme A Report ona Naturai Expenment X Sclected Putlizations.
Santa Fe, New Memco .

Nissenbaum (201‘[;9 . | “ S ‘.

Nissenbaum (2010) has presented the preliminary resuits of a study of” rcmdﬂnts Iﬁ‘inng'
dewnwind and w1thm 300«1100m (mean 300m) of a wind farm &t Mars H111 Mame, :

USA. The-28 1.5MW turbines. are sited on a 200m high ridge overlooking ‘the homes.

Thus far 22 of abeut 35 adult residents have been interviewed and compared with a-

- sandomly selected control group living approximately six kllpmetres away, Of the 22, 18
repoft new or worsened slesp onset disturbance at least twice a week, for 9 at least 5
times per week fcontrols 1/28). A further eight of the 22 report new or “worsened
headaches {controls 1/28) and 18/22 reported new or worsened mental health symptoms
(stress 12/22; angey 18/22; anxiety 8/22; hopelessness 12/22; ciepressmn 10/22; controls

0/28), -

The 22 subjects received 15 new or increased prescnptlorts from their physxcmns in the
18 months between the start of tutbine operation and the study, the majority for
psychoactive medication (control group: 4 prescriptions, none for psychoactive
medication). All but one of the 22 participants have reported reduced quality of life and
- 20 are consider moving away (controls: 0/28 for both). The study may be criticised for
if's relatively small numbers of subjects but the presence of: a “control group, well

matched forage and geader, adds considerable power. All differences between the groups
are ‘statistically highly significant. The turbine noise levels at this site may be enhanced

" by the high concentration: of urbines and the-geography but the severe sleep disturbance,. . . .. . - AR

psychiatric symptomatclogy and increased medication réquirement in the study group
" confirms the potential of wind rurbme noise to adversely affect health at distances

claimed to be safe.

" Nissenbaums, M. A, (2010}, Industriai Wind 'I‘lubmes and Health Effects in Mars Hill, Maine, A
Rctmspectwe Contrplied Study Proliminary Findings zs of November 2009 Persnnal Cpmmnmcatzou

F i
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E. Pedersen and K. P. Waye, Perception and annoyance due fo wind turbine noise—a aomml_
response relationship. J. Acoustical. Soc. Am. 116 (6), December 2004, pp. 3460-3470.

Copyright 2010 R.W.Rand, 8.E.Ambrose, Members INCE, All Rights Reserved.
To the Wareham ZBA, 10Nov10. p. 7
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EXECUTIVE SUMMARY B

Average night noise ~ Health effects observed in the population

level over a year

Lnight, oueside

Up o 30dB Although individual sensitivities and circum-
stances may differ, it appears that up to this level
no substantial biological effects are observed.
Lyight,ouside O 30 dB is equivalent to the no
observed effect ievel (INOEL]) for night noise,

3010 40 dB A number of effects on sleep are observed from this
' range: body movements, awakening, self-reported
sleep disturbance, arousals, The intensity of the  Taple 3
effect depends on the nature of the source and the Etfects of different
number of events, YVuinerable groups ifor example  leveis of night nolse
children, the chronically ill and the elderly) are on the population’s
more susceptible. However, even in the worst cases  heafth
the effects seem modest. Lyighe, ourside 0f 40 dB s
equivalent to the lowest observed adverse effect
level (LOAEL) for night noise.

40 to 55 dB Adverse hesith effects are observed among the
exposed population. Many people have to adapt
their lives 7o cope with the noise at night. Vuinerable
groups are more severely affected.

Above §5 dB The situation is considered increasingly danger-
ous for public health. Adverse health effects
occur frequently, a sizeable proportion of the
population is highly annoyed and sleep-dis-
turbed, Theze is evidence that the risk of cardic-
vascular disease increases.

A number of instantaneous effects are connected to threshold levels expressed in
Lamee The health relevance of these effects cannot be easily established. It can be
safely assumed, however, that an increase in the number of such events over the base-
line may constitute & subclinical adverse health cffect by itself leading to significant
clinical health outcomes.

Based on the exposure-effects relationship summarized in Table 3, the night noise
guideline values are recommended for the protection of public health from night
noise as below.

Table 4

Night noise guideline (NNG) Loz oumice = 40 dB Recommended night

Interim target (IT) Loighe ourside = 95 dB noise guidelines
’ for Europe

1 Lyiahe, cuside i the night-time noise indicaror (Lyjgnd of Directive 2002/49/EC of 25 Junz 2002: the A-weighted
long-term averags sound level as defined in ISO 1996-2: 1987, determined over all the night periods of a year;
in which: the night is eight honrs (wsually 23,00 - 07.00 local time}, a year is a relevant year as regards the emis-
sion of sound and an average year as regards the meteorolegicat eircumstances, the incident sound is consid-
ered, the assessment point is the same as for Lyun. See Official Journal of the European Cormmuitities, 18.7.2002,
for more details.
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EXECUTIVE SUMMARY BY

THRESHOLDS FOR CBSERVED EFFECTS

The no observed adverse effect level (NOAEL) is a concept from toxicology, and is
defined as the greatest concentration which causes no detectable adverse alteration
of morphology, functional capacity, growth, development or lifespan of the target
organism. For the topic of night noise (where the adversity of cffects is not always
clear) this concept is less useful. Instead, the observed effect thresholds are provid-
od: the Tevel above which an effect starts to occur or shows itself to be dependent on
the exposure level. It can also be a serious patholegical effect, such as myocardial
infarctions, or a changed physioicgical effect, such as increased body movement.

Threshold levels of noise exposure are important milestones in the process of evalu-
ating the health consequences of environmental exposure. The threshold levels also
delimit the study area, which may fead to 2 better insight into overall consequences.
In Tables 1 and 2, all effects are summarized for which sufficient and limited evi-
dence exists. For these effects, the threshold levels are usually well known, and for
some the dose-effect relations over a range of exposures could alse be established.

Effect Indicatoxr ~ Threshold, GB

Change in cardiovascular activity ” Ry

EEG awakening Lnscsnnde 35

Biological Motility, onset of motility L acoasieuide 32
effects

Changes in duration of various
stages of sleep, in sleep structure

and fragmentation of sleep Lamazsootde 3
Waking up in the night and/or too ‘;able 1  of
- . : ummary o
ly in th Eamaxins 42 -
| cary Ih fie motning * effects and thresh-
Prolongation of the sleep inception : old levels for
Sleep  period, difficulty getting to sleep * +  effects where
. sufficient evidenca
quality  Sleep fragmentation, reduced is available
sleeping tirme * .
Increased average motility
when sleeping Loightmabtde 42
Self-reported sleep disturbance Lngnucusise 42
Well-being ~ Use of somnifacient drugs
and sedatives Lnighncomstae 40
Medical  Rnvironmental insomnia** Luight sutride 42

conditions

* Although the effect bas been shown 10 oceur or & plansible biologieal pathway could be construsted,
indicators or threshold levels could nat be detennined.

*¥Note that "environmental insomnic™ is the result of diagnosis by 4 medical professional whilst
“self-reporied sleep disturbance” is essentially the same, bet reposted i the context of a social survey,
MNienber of guastions and exact wording may differ.
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Noise Control ¢ Sound Measurement & Consultation Richard R. James

Community  industrial ¢ Residential e Office » Classroom e HIPPA Oral Privacy Principal

P.0 Box 1129, Okemos, MI, 48805 Tel: 517-507-5067

rickjames@e-coustic.com Fax: (866} 461-4103
December 9, 2010

Rufus E. Brown, Esq.

BROWN & BURKE

85 Exchange Street - P.O. Box 7530
Portland, ME 04112-7530

Subject:  Critical Issues in the Patriot Renewables "Noise Impact Study of the Saddleback Ridge
Wind Project" :

Dear Mr. Brown:

Per your request I have reviewed the Noise Impact Study for Saddleback Ridge Wind Farm,
Carthage, Maine prepared by Resource Systems Group, Inc. (RSG) for Patriot Renewables, LLC..

My comments address the following topics:

1) Problems with Cadna/A (Limitations on Use of 50 9613-2 Algorithms})
2) Line vs. point source models. :

3) Atmospheric Stability

4) Amplitude modulation/SDRS

5) Turbulence from Turbine Configuration

6) Problems with NRO modes

7) Problems with Low Frequency Noise

8) Wind Turbine Annoyance

PROBLEMS WiTH CADNA/A (LIMITATIONS ON UsE OF 1ISO 9613-2 ALGORITHMS)

The sound propagation modeling presented by RSG and used as the basis for conclusions about the
Impact of the Saddle Ridge Wind Project on nearby properties and residences by Mr. Kaliski
underestimates the sound levels that will be received on the properties and homes adjacent to the
wind turbine utility. The sound propagation modeling software used for the sound models is a
general-purpose commercial package for use in modeling noise from noise sources like industrial
plants, roads, and railways, not wind turbines. Although this does not completely preclude the use
of the Cadna/ A software package, it does call into question the implied assertion by RSG that the
predicted values can be assumed to be precision values. What is called for is the use of reasonable
safety factors and consideration of the known tolerances and limits to the accuracy of the
procedures. Further, it must be understood that there are other computational methods and
algorithms that can be used to model wind turbines other than the ISO method that produce
different results.

RSG includes the two (2) decibel tolerance associated with instrumentation error from the IEC 61400
- 11 test protocol for measuring the sound power produced by wind turbines. However, RSG does
not include the three (3) dB tolerance associated with errors when applying the ISO-methodology
(See Figure 1). In addition, it is my understanding that the MDEP specifies that this tolerance be
included in modeling.
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Subject: Critical Issues in the Patriot Renewahbles "Noise Impact Study of the Saddieback December 3, 2010
Ridge Wind Project”

If RSG had included the three (3) dB tolerance for the ISO methodology, the results of the models for
daytime and nighttime operating modes would have shown many of the homes to the East, South,
and Southwest of the project as being exposed to sound levels of 45 dBA or higher. Table 5, Section
9, Accuracy and limits of the method (Figure 1), of the ISO standard shows the tolerance is
plus/minus 3 dB for predictions when the noise source is at a height greater than 5m and less than
30 m above the receiver and the receiver is within 1000 m. of the noise source. Inspection of Table 5
shows that the ISO standard is limited to receivers within 1000 m also limits it to situations where
the noise source is no more than 30 m above the receiver.

Taht:uwmfwwmdmmwmwmw 105 For ﬂ:]_e case Of Saddleback Ridge

. = — . s e .
W  Distanes, ¢ ‘ Wind the closest nonparticipating
- ] ol 100 m T a4 T B0 ; id to the East is at
——— 5 v ey residence to the Eastisat
Emaai Y . 148 +3¢8 approximately 3500 feet, while
brighl of o sourcy andd recabe, . T
e e bt the closest nonparticipating

MW—MMM?MMM-WMM“M“M e w reiection o anenusn doe | residence to the Southwest is
ey

Figure 1- Table 5, Section 9 Accuracy and Limitations of Model approximately 2500 feet. These
distances are at the far limit of the

model's stated maximum distance between receiver and source. Many of the homes are beyond this
limit.

The uncertainties related to RSG model are:

1) A3 dBincrease in the wind turbine's sound power levels is not used in the model.

2) The models have not been independently validated for predicting wind turbine noise from
ridge mounted turbines,

3) Itisused with noise sources located on a ridge while the residences (receivers) are at much
lower elevations (approximately 300 m. below the bridge mounted turbines), and

4) The important locations for the models predictions are near or beyond the 1,000 m. distance
limitation. ‘

5) The presence of winds at higher speeds than contemplated by ISO 9613-2.

6) The model does not address the effects of line source sound propagation.

It essential to include the three (3) dB tolerance in the predictions. Further, the predicted values
should be viewed as estimates, not precise values. :

LINE vS. POINT SOURCE MODELS

RSG presents a discussion about the issues related to models that replicate spherical spreading (e.g.
point source) vs. those that replicate cylindrical spreading (e.g. line source). However, there is no
indication of how the models developed for Saddleback Ridge and presented in the RSG report
address these issues. _ ;

(8} At grazing angies 9?;% than m‘,{_wgch 8N This reviewer developed a model representing turbine
g?r:?;:zgﬁ ' snut y rztes. &ﬁgﬁfﬁ%{;ﬁ;ﬁ sou_n.d levels for daytir_nc? operatipg mode. Receiving
good reftector of sound and can be considered locations 003 and receiving locations 023 were selected
hard ground. Vary soft ground is Jess predict-  for review. The model was constructed using the
able and measlrements of sound pressure 18v- ¢y y(a provided in Prof. John Harrison's paper
dls abave. very soft ground should be aveided.  \SOUND PROPAGATION FROM OFE-SHORE WIND

Figure 2 ANSI 512.18 A.3.2 Classification of  TURBINE ARRAYS." This model can also be used for

Ground Surfaces land based noise sources by changing the denominator
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Ridge Wind Project”

of the expression (r/200) to a value of (r/750) for noise over acoustically hard land. The formula as
presented by Dr. Harrison is:

‘ r Where: L is the sound pressure level at the
L=L,—20log(ry—11+3—AL,+ Ii}iﬂg{ﬁ) observer, Ls is the turbine sound power (e.g.
' 105 dBA), 11is 10 log (4xx), 3is 3 dBA of

ground reflection, AL, is the integrated frequency dependent absorption coefficient, a function of r,
and 1 is the distance from turbine hub to the observer. The second term on the right gives the
spherical spreading and the final term corrects for cylindrical spreading beyond 200 metres. For this
reviewer's model a value of 750 m was used to represent the point where spherical spreading
transitions to cylindrical spreading instead of the 200 m. distance found in the Harrison paper. The
assumption is that the ground between the turbines and reccivers is considered 'hard' because the
elevation of the turbines is above a 20 degree inclination (see ANSI 512.18 A.3.2 Classification of
Ground Surfaces.)

RSG's model representing nighttime conditions could not be evaluated because sound power data
for the NRO mode was not provided in the report. Thus, this comparison considers the daytime
condition.

The table below shows RSG’s Cadna/ A model prediction for locations 003 (east side of ridge) and
023 (south side of ridge). The first column shows the results of the RSG model derived from
inspection of the contour maps for the daytime model. This does not include the 3 dB tolerance (1IsO
9613-2, Table 5). The second column shows the RSG model predictions with the 3 dB tolerance
added. The two columns on the right present the results of the combination spherical and
cylindrical spreading model algorithm presented above. The third column is the estimated level in
dBA and the fourth column is the estimated level in dBC.

The sound levels at both receiving locations predicted by the model using the spherical and
cylindrical spreading formula are always higher than RSG's Cadna/A predictions. That difference
increases as the distance between the receiver and turbines increases. Thus, this reviewer's model
predicted sound levels at residential sites 003 and 023 are about 2 dBA higher than the Cadna/A
model predicts. When the ISO tolerances are used reviewer's model results are about 5 dB greater
than the model results shown in the RSG report contour maps.

Cadna/A Model E-C5 model E-CS model
Cadna/A
. (;‘a r;a‘é ) Ohgge; (day) with the | (daytime Lw (daytime Lw
Recetver Y 150 3 dB offset values) values)
dB error offset
dBA dBA dBA dBC
003 45 48 (45+3) 50 64
003 plus 1000m
{0 east 40 43 (40+3) 47 62
023 1 47 (44+3) 49 64
023 plus 1000m
 tosouth 40 43 (40+3) 48 63




289

Page 4

Subject: Critical Issues in the Patriot Renewables "Noise Impact Study of the Saddieback -December 9, 2010
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If the receiving location is moved away from the turbines another 1000 meters to the east for 003 and
the south for 023 the difference between the RSG and reviewer's models increase to 4 and 5 dBA
respectively (e.g. using the second column's levels). The last columnn shows the predicted dBC
readings for the combined spherical and cylindrical spreading model. RSG does not give us any
prediction for the dBC levels but it can be assumed that the differences seen in the dBA readings are
paralleled in the dBC predictions.

Given the current state of understanding about modeling wind turbines in complex topographies it
is not possible to tell which model is more accurate. One model predicts that the 45 dBA criteria will
be met at all properties and the other implies it will exceed those limits. This uncertainty should
alert reviewers that,one should not put any faith in either model being so accurate that its
predictions can be trusted to the decibel level.

Sound propagation models are at best an approximation to the real processes that produce sound
and affect its propagation between the source and receiver. We should not expect precision
predictions. Even the best Type 1 sound meters have tolerances of +/-1 dB for measurements. We
must accept that models are even less precise than direct measurements of a sound and apply the
known tolerances and limitations in a manner that recognizes that imprecision. This uncertainty
should justify the use of an additional safety factor over and above the 3 dB (ISO) and 2 dB (IEC)
tolerance offsets.

ATMOSPHERIC STABILITY

RSG admits in section 8.2 that the effect of temperature inversions, which increase the noise received
at distant properties by modifying the propagation path are the worst-case situation for creating
noise. Temperature inversions are associated with high wind shear (e.g. large wind speed
gradients) according to RSG in Section 8.2. RSG concludes that this condition is the "default
condition for modeling wind turbine sound." However, we do not know how RSG considers the
effect of temperature inversions in the Cadna/A models.

It is well established that when wind turbines operate during such conditions amplitude modulation
(blade swish) is often a problem. In a paper by Clifford P. Schneider presented at the 2009 Inter-
noise conference in Ottawa, Canada titled: " Measuring Background Noise With An Attended, Mobile
Instrumentation During Nights With Stable Atmospheric Conditions" it is shown that these conditions are
present as much as 40% of the nights during warm summer months and 30% of the time during
other months. This is not an infrequent situation. Yet, RSG implies in its report in Section 10, that
amplitude modulation is not likely to be a problem at Saddleback Ridge. "In turbine locations such
as those found along the Saddleback Ridge, there tends to be fewer instances of excessive wind
shear." From this I conclude that the RSG model does not consider the effect of the extra noise from
turbines operating under these meteorological conditions in their model. This means that one of the
primary causes of turbine noise that produces complaints is not addressed in the RSG study.

One might argue that conditions on ridges in Maine are different from what Mr. Schneider found in
New York but there are other mechanisms that can achieve the same effect as a temperature
inversion for ridge mounted turbines. When the winds are coming from the West the homes on the
downwind side of the bridge are sheltered. Review of the wind-rose diagrams provided by Patriot
Renewables for the period from January 2009 through December 2009 shows that winds from the
west are dominant. With the exception of the month of June 2009 west winds are present for at least
25% of the time. To a lesser extent winds from the east are present between 5 to 15% of the time. -
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Winds from that direction would shelter the properties to the southwest of the ridge. This results in
the same effect as a temperature inversion would produce on flat land. That is, winds at the height
of the turbines are more than adequate for powering the turbines while at the same time winds at
the ground level near the residences below the bridge are calm or low. For winds from the west, the
sheltered condition of the homes on the downwind side of the ridge may be more frequent than the
weather conditions that lead to temperature inversions. ‘

Under these conditions wind turbines will operate at maximum or close to maximum sound output
and there will be no wind at the ground level to induce leaf rustle or other types of masking sounds
that might offset the noise from the wind turbines. Itis often the cause of complaints about wind
turbine noise reported by residents.

In a report titled: "Effects of the wind profile at night on wind turbine sound" by G. P. Van den Berg it is
noted that: .. measurements show that the wind speed at hub height at night is up to 2.6 times higher than
expected, causing a higher rotational speed of the wind turbines and consequentially up to 15 dB higher sound
levels, relative to the same reference wind speed in daytime." RSG should not discount the potential for
these conditions to result in high levels of annoyance and complaints.

AMPLITUDE MODULATION, SHORT DURATION REPETITIVE SOUNDS (SDRS)

As stated in the prior section, RSG asserts in Section 10 of their report that Short Duration Repetitive
Sounds (SDRS) from wind turbines are not expected to be a problem for the Saddleback Ridge Wind
project. In support of this assertion they provide an analysis of windspeed variations as a measure
of turbulence based. on historical weather information from Patriot Renewables meteorolo gical
towers. While this analysis is interesting it is by no means an exhaustive review of all of the causes
of turbulence for ridge mounted turbines. RSG admits to this in the discussion in Section 10 about
other causes of amplitude modulation. Yet, RSG focuses only on their weather data analysis to
claim that site characteristics are not conducive to common occurrences of SDRS. This statement
ignores other causes of turbulence that can cause amplitude modulation such as updrafts, cross
drafts and wake interference. It also ignores the consistent complaints about amplitude modulation
that are made by people living near operating wind projects with turbines mounted on ridges above
their homes.

SDRS's of 5-6 dBA are common for wind turbines with SDRS of 10 to 15 dBA or more observed as a
less frequent maximum. During pericds of turbulence due to weather fronts, winds interacting with
local topography, and during temperature inversions turbulence induced amplitude modulation
(blade swish) is likely. These conditions should trigger the 5 dB penalty in MDEP's rules for all
wind turbines near homes. The 5 dBA penalty does not have to occur on a “regular basis” or
“commonly” to be applied under the MDEP Noise Rules. These conditions have been documented
and reported in research papers by Hubbard and Shepherd in the 1990's (Wind Turbine Acoustics)
and more recently by Dr. Van den Berg.

—

[t cannot be assumed that the Saddleback Ridge project wind turbines will not exhibit SDRS based
on an analysis of only one potential cause of amplitade modulation. Amplitude modulation, also
referred to as blade swish and thump, is discussed in papers at annual conferences all around the
world. RSG's report lists just a few of the many papers on this noise problem. One must accept that
amplitude modulation is a characteristic of all wind turbine projects. The cause of it at each site may
be different but amplitude modulation is still the result. Blade swish and thump, also referred to
as'amplitude modulation, is discussed in papers at annual conferences all around the world.
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If this were a condifion that is infrequent, or limited to a few makes and models of wind turbines,
‘then why are there so many research papers published investigating it? Amplitude modulation is
one of the most common causes of complaints from people living near wind projects whether ridge
mounted or located on flat farmland. It should not be discounted either by RSG or Maine's
Department of Environmental Protection.

TURBULENCE FROM TURBINE CONFIGURATION

The RSG Report states at Section 10, page 25, that “Inflow turbulence between turbines in a turbine
string can also affect noise from the wind farm. Proper turbine siting minimizes this type of turbine
wake impact.” Wake induced turbulence and the increased noise associated with it is often a result
of providing insufficient distances between turbines for the wake of the upwind turbine to dissipate
before it reaches the next downwind turbine’s blades. There is reason to be concerned that the
current layout of turbines will result in this type of noise, especially during periods when the winds
are from the north or south such that the direction of the wind parallels the line of wind turbines. In
discussions this reviewer had during a teleconference with GE management in charge of land and
offshore wind turbines it was stated that GE designs their projects to have 5 rotor diameters of
distance between wind turbines in the non-dominant wind direction and 7 to 10 rotor diameters in
the direction of prevailing winds. Review of the distances between turbines along Saddleback Ridge
shows that the inter-turbine spacing is approximately 3 rotor diameters for the GE models. This is
significantly less than GE's 5 rotor diameters and should be considered a likely cause of wake
induced turbulence and increased wind turbine noise and amplitude modulation. This effect was

- not included in the model and is not reflected in the findings and conclusions.

In summary, turbulence from any of a number of causes should be expected, not ignored as it is by
RSG's report. It can be a result of updrafts, cross drafts, wake interference, and any other condition
where the air stream entering the plane of rotation of the turbine's blades is not within a narrow
range of wind speeds from the tip of the blade at the top of the rotation to the bottom of the rotation
with motion perpendicular to the plane of blade rotation. All forms of turbulence will induce higher
noise emissions and increased amplitude modulation.

PROBLEMS ASSOCIATED WiTH NRO MODES

A brief description of the input values for the daytime model is presented in the appendix of the
RSG report, but there is no similar data describing the input values for the nightime mode of
operation using the noise reduction operating modes(NRO) of the turbine. Thus it is impossible for
an independent reviewer to assess whether the nighttime model represents a realistic estimate of the
impact of these turbines on the extremely quiet rural soundscape. RSG may accept that the NRO
modes will reduce nighttime noise but we do not agree. In our experience the NRO modes have not
been successful in addressing nighttime noise complaints.

Information is provided by RSG in Figure "A4: Modeled Residences and 500 foot Buffer Locations"
showing the daytime sound level dBA and nighttime sound levels with some "NRO" mode.
Comparing the difference in sound level between the day and night models shows that there is only
a1 to 3 decibel difference. In consideration of the discussion above about the inherent limitations
and accuracy of the modeling algorithms this small the difference should be given no weight in
determining the impact of the turbines on nighttime sound levels and the potential for sleep
disturbance.
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This reviewer agrees with RSG that the sound levels predicted for the turbines in the daytime will
most likely cause exceedances of the MDEP rules and complaints from the residents during the
night. This reviewer does not agree that operating those turbines in Noise Reduced Operating
Modes will be sufficient to prevent those complaints or exceedances. The alleged conservative
predictions of noise at the residential properties implied by RSG in its report are not supported by
independent research or experience at other wind projects. Based upon this reviewer's observations
at many locations there were wind turbines are operating at similar distances from residences the
sound levels at the residential properties adjacent the ridge will be higher than predicted. Surface
level winds at the residential properties will frequently not be sufficient to create sufficient wind
induced noise from leaf rustle, etc. on many nights when the turbines will be operating at nominal
power or higher. A reduction of only 1 to 3 dBA by use of NRO mode operation will not protect
those properties. There is even a strong likelihood that there will be an increase in noise due to
turbulence and wind shear that NRO modes cannot reduce.

Our experience with wind turbines locatéd on the island of Vinalhaven has shown that NRO modes
do not reduce the sound levels under real world conditions when turbulence or wind shear is
present. At Vinalhaven, the presence of turbulence at the blade height combined with a temperature
inversion that causes the wind shear to be high results in the sound levels being up to 5-8 dBA
higher than the sound level of the wind turbines operating during the daytime when there is less
turbulence, no temperature inversion, and NRO modes are not required. This situation should be
given strong consideration by MDEP. There are limits to the utility of NRO modes. They donot
work to reduce the blade swish noises associated with turbulence and unstable wind shear.

PROBLEMS WITH Low FREQUENCY NOISE

Wind turbines emit high levels of low frequency sound and it is significant.,2%# This reviewer's
research and personal observations of sound from operating wind projects has shown that low
frequency sound is the dominant component of the acoustic energy emitted by wind turbines. This
reviewer is convinced that the low frequency noise is a significant contributor to the problems
associated with wind turbine noise and that it is necessary for the effects of low frequency noise to
be considered in evaluating whether a community is compatible with wind turbine noise.

The RSG report does provide any detail on the predicted low frequency sound pressure levels. In
section 8.4 the 65 dB level (for the 16 Hz one-third octave band) is identified as the threshold of
structural response. RSG used the ANSI §12.2 method for evaluating whether a low frequency
sound will cause structural vibration. There are two points that need to be made about this section
of RSG's report. First, the RSG models did not include any data for the 16 Hz frequency range.
Given the absence of data for the frequencies below 31.5 Hz in the RSG model how can RSG
conclude that there will not be a problem in that frequency range? Second, the ANSI 512.2 method
is considered by many to underestimate the potential for structural response and human perception.
Many of those who do not feel ANSI 512.2 is useful in predicting human response to low frequency

1 yan den Berg, G. P., "Do wind turbines produce significant low frequency sound levels?," 11th International Meeting
on Low Frequency Noise and Vibration and lts Control, 2004

2 | eventhall, G., "A Review of Published Research on Low Frequency Noise and its Effects." for the Department for
Environment, Food and Rural Affairs (DEFRA), U.K., 2003

3 swinbanks, M. A, "Wind Turbines: Low-Frequency Noise and Infrasound Revisited,” Environmental Protection U.K.
Workshop "Where now with Wind Turbine Assessment?, Birmingham, Sept. 3, 2010

4 Bray, W.R., "Measurement and sound quality issues concerning low-frequency noise," Noise-Con 2007
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sound are those acoustical engineers who follow ASHRAE's guidelines for preventing excessive
rumbile in office and other buildings due to HVAC systems. This is because buildings with
excessive 'rumble’ from heating and cooling systems that are either poorly designed or installed
have been a source of many complaints about worker productivity and health in high rise offices
used by knowledge workers. The methods in the ASHRAE Guide (see Chapter 46 of the 2002
edition) are designed to address problems related to inaudible modulated low frequency noise
which has many similarities to the modulated infra and low frequency sounds emitted by wind
turbines. There is insufficient information in the RSG report to do a direct comparison between
these methods. Itis this reviewer's opinion there will be low frequency sounds that penetrate
through the walls and roofs to become a noise problem inside homes near the wind utility. It is also
likely that window vibration and other forms of structural response from resonance will be a
problem from this project. This is based on the high dBC levels predicted in this reviewer's model
and experience from other wind utility projects where there are complaints of structural vibrations.

WIND TURBINE NOISE AND ANNOYANCE

Itis widely recognized that wind turbines are more annoying than other common community noise
sources. Wind turbine noise is more annoying because it includes amplitude modulation of audible
frequencies and the dominance of low frequency components.

It is also accepted that when a new noise is introduced into a quiet residential setting where
nighttime background noise is very quiet like Saddleback Ridge that there will be problems with
acceptance. Both the ANSI 512.9 and EPA Tevels document assign a penalty for new noise sources
introduced into a community that has no prior experience with noise of that type.

Background sound levels (Las) in this community are in the low 20 dBA range (See Noise study by
Les Blomberg). That means that the wind turbines which will raise these quiet nighttime levels to 40
dBA or higher will cause an increase of 20 to 25 dBA to the nighttime background noise soundscape.

The higher sound levels reported in the RSG study for existing community noise levels are too high
to be credible for a quiet rural community, especially during the night. Based on this reviewer's
experience in conducting pre-operational noise studies in similar rural communities the high sound
levels reported by RSG for Saddleback Ridge can only be explained by the inclusion of some
unnatural noise source, defects in the testing procedure, or improper test site selection.

If RSG seriously thinks that an increase of 20 to 25 dBA in the community at night will not cause a
strong negative community reaction then they are not exercising professional common sense.

Sincerely,

Richard R. ]am%?'w )
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