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Audio clarifications: May 9 2014Audio clarifications: May 9 2014

nn Please note the audio clarifications related to:Please note the audio clarifications related to:

nn Slide 40: Modern upwind wind turbines are typically utilized Slide 40: Modern upwind wind turbines are typically utilized 
where the rotor is in the front of the unit rather than behind where the rotor is in the front of the unit rather than behind 
the unit. [1]the unit. [1]

nn Slide 43: the distance cited is 1 km rather than 1 meter. [2] Slide 43: the distance cited is 1 km rather than 1 meter. [2] 

nn 1. Formerly slide 391. Formerly slide 39

nn 2. Formerly slide 422. Formerly slide 42
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40 to 45 Minutes40 to 45 Minutes

nn Setting the stage Setting the stage 

nn Snapshot of some of the Snapshot of some of the 
evidenceevidence

nn WrapWrap--upup

nn All slides referencedAll slides referenced

nn Not exhaustive: errors/omissions Not exhaustive: errors/omissions 
unintendedunintended

nn Emphasis sometimes added to Emphasis sometimes added to 
original quotes highlighting key original quotes highlighting key 
points   points   
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Personal disclosurePersonal disclosure
nn Education / research: no funding, no per diemsEducation / research: no funding, no per diems

nn Sometimes travel / accommodation providedSometimes travel / accommodation provided

nn Member of the Board: the Society for Wind VigilanceMember of the Board: the Society for Wind Vigilance

nn International federation of physicians, acousticians, International federation of physicians, acousticians, 
other professionalsother professionals

nn Members are volunteers / independent Members are volunteers / independent 

nn Peer reviewed and publishedPeer reviewed and published

nn Objective Objective -- to site wind turbines to prevent harmto site wind turbines to prevent harm
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Published: author/coPublished: author/co--authorauthor
Peer reviewed [9]Peer reviewed [9]

nn Roy D. Jeffery, Carmen M.E. Roy D. Jeffery, Carmen M.E. KroghKrogh, and Brett Horner, Industrial wind turbines and adverse health , and Brett Horner, Industrial wind turbines and adverse health effects Can effects Can 
J Rural Med 2014;19(1) J Rural Med 2014;19(1) http://www.cma.ca/multimedia/staticContent/HTML/N0/l2/cjrm/volhttp://www.cma.ca/multimedia/staticContent/HTML/N0/l2/cjrm/vol--19/issue19/issue--
1/pdf/pg21.pdf1/pdf/pg21.pdf

nn Roy D. Jeffery, Carmen Roy D. Jeffery, Carmen KroghKrogh, and Brett Horner, Adverse health effects of industrial wind tu, and Brett Horner, Adverse health effects of industrial wind turbines Can rbines Can FamFam
Physician 2013; 59: 473Physician 2013; 59: 473--475 (Commentary) 475 (Commentary) http://www.cfp.ca/content/59/5/473.fullhttp://www.cfp.ca/content/59/5/473.full

nn Roy D. Jeffery MD FCFP, Carmen Roy D. Jeffery MD FCFP, Carmen KroghKrogh, Brett Horner CMA, Adverse health effects of industrial wind , Brett Horner CMA, Adverse health effects of industrial wind 
turbines, Letter to editor, turbines, Letter to editor, VolVol 59: September 59: September •• septembreseptembre 2013, Canadian Family Physician 2013, Canadian Family Physician •• Le Le MMéédecindecin de de 
famillefamille canadiencanadien

nn Carmen M.E. Carmen M.E. KroghKrogh, Industrial Wind Turbine Development and Loss of Social Justice, Industrial Wind Turbine Development and Loss of Social Justice? Bulletin of Science ? Bulletin of Science 
Technology & Society 2011 31: 321, DOI: 10.1177/0270467611412550Technology & Society 2011 31: 321, DOI: 10.1177/0270467611412550, , 
http://bst.sagepub.com/content/31/4/321http://bst.sagepub.com/content/31/4/321

nn Carmen M.E. Carmen M.E. KroghKrogh, Lorrie Gillis, Nicholas , Lorrie Gillis, Nicholas KouwenKouwen, and Jeffery , and Jeffery AraminiAramini, , WindVOiCeWindVOiCe, a Self, a Self--Reporting Reporting 
Survey: Adverse Health Effects, Industrial Wind Turbines, and thSurvey: Adverse Health Effects, Industrial Wind Turbines, and the Need for Vigilance Monitoring Bulletin of e Need for Vigilance Monitoring Bulletin of 
Science Technology & Society 2011 31: 334, DOI: 10.1177/02704676Science Technology & Society 2011 31: 334, DOI: 10.1177/0270467611412551. 11412551. 
http://bst.sagepub.com/content/31/4/334http://bst.sagepub.com/content/31/4/334

nn Brett Horner, Roy D. Jeffery and Carmen M. E. Brett Horner, Roy D. Jeffery and Carmen M. E. KroghKrogh, Literature Reviews on Wind Turbines and Health: Are , Literature Reviews on Wind Turbines and Health: Are 
They Enough? Bulletin of Science Technology & Society 2011 31: 3They Enough? Bulletin of Science Technology & Society 2011 31: 399. DOI: 10.1177/0270467611421849 99. DOI: 10.1177/0270467611421849 
http://bst.sagepub.com/content/31/5/399http://bst.sagepub.com/content/31/5/399

nn Stephen E. Ambrose, Robert W. Rand and Carmen M. E. Stephen E. Ambrose, Robert W. Rand and Carmen M. E. KroghKrogh, Wind Turbine Acoustic Investigation: , Wind Turbine Acoustic Investigation: 
Infrasound and LowInfrasound and Low--Frequency NoiseFrequency Noise----A Case Study, Bulletin of Science Technology & Society publishedA Case Study, Bulletin of Science Technology & Society published
online 17 August 2012 DOI: 10.1177/0270467612455734, online 17 August 2012 DOI: 10.1177/0270467612455734, 
http://bst.sagepub.com/content/early/2012/07/30/0270467612455734http://bst.sagepub.com/content/early/2012/07/30/0270467612455734

nn Robert W. Rand, Stephen E. Ambrose, and Carmen M. E. Robert W. Rand, Stephen E. Ambrose, and Carmen M. E. KroghKrogh, Occupational Health and Industrial Wind , Occupational Health and Industrial Wind 
Turbines: A Case Study, Bulletin of Science Technology & SocietyTurbines: A Case Study, Bulletin of Science Technology & Society 2011 31: 359DOI: 2011 31: 359DOI: 
10.1177/0270467611417849. 10.1177/0270467611417849. http://bst.sagepub.com/content/31/5/359http://bst.sagepub.com/content/31/5/359

nn Birds and Bird Habitat: What Are the Risks From Industrial Wind Birds and Bird Habitat: What Are the Risks From Industrial Wind Turbine Exposure? Terry Sprague, M. Turbine Exposure? Terry Sprague, M. 
Elizabeth Harrington, and Carmen M. E. Elizabeth Harrington, and Carmen M. E. KroghKrogh, DOI: 10.1177/0270467611417844 , DOI: 10.1177/0270467611417844 
http://bst.sagepub.com/content/31/5/377http://bst.sagepub.com/content/31/5/377
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Published: author/coPublished: author/co--authorauthor

Conference papers [7]Conference papers [7]
nn Wind Turbine FacilitiesWind Turbine Facilities’’ Perception:  A Case Study from Canada Peter N. Cole MD, Perception:  A Case Study from Canada Peter N. Cole MD, MHScMHSc, , 

FRCP(C) and Carmen FRCP(C) and Carmen KroghKrogh, , BScPharmBScPharm 5th International Conference on Wind Turbine Noise 5th International Conference on Wind Turbine Noise 
Denver 28 Denver 28 –– 30 August 2013 (published in proceedings but not presented)30 August 2013 (published in proceedings but not presented)

nn Audit report: literature reviews on wind turbine noise and healtAudit report: literature reviews on wind turbine noise and health Brett Horner, Carmen ME h Brett Horner, Carmen ME 
KroghKrogh, Roy D Jeffery Paper presented at the Wind Turbine Noise confer, Roy D Jeffery Paper presented at the Wind Turbine Noise conference 2013, August 28 to ence 2013, August 28 to 
30, Denver, Colorado, USA30, Denver, Colorado, USA

nn Trading off human health: Wind turbine noise and government poliTrading off human health: Wind turbine noise and government policy Carmen ME cy Carmen ME KroghKrogh, Joan , Joan 
Morris, Murray May, George Papadopoulos, Brett Horner Paper presMorris, Murray May, George Papadopoulos, Brett Horner Paper presented at the Wind Turbine ented at the Wind Turbine 
Noise conference 2013, August 28 to 30, Denver, Colorado, USANoise conference 2013, August 28 to 30, Denver, Colorado, USA

nn Carmen ME Carmen ME KroghKrogh, Roy D Jeffery, Jeff , Roy D Jeffery, Jeff AraminiAramini, Brett Horner, Wind turbines can harm humans: , Brett Horner, Wind turbines can harm humans: 
a case study, Paper presented at Intera case study, Paper presented at Inter--noise 2012, New York City, NYnoise 2012, New York City, NY

nn Carmen ME Carmen ME KroghKrogh, Roy D Jeffery, Jeff , Roy D Jeffery, Jeff AraminiAramini, Brett Horner, Wind turbine noise perception, , Brett Horner, Wind turbine noise perception, 
pathways and effects: a case study Paper presented at Interpathways and effects: a case study Paper presented at Inter--noise 2012, New York City, NYnoise 2012, New York City, NY

nn Carmen ME Carmen ME KroghKrogh, Roy D Jeffery, Jeff , Roy D Jeffery, Jeff AraminiAramini, Brett Horner, Annoyance can represent a , Brett Horner, Annoyance can represent a 
serious degradation of health: wind turbine noise a case study, serious degradation of health: wind turbine noise a case study, Paper presented at InterPaper presented at Inter--noise noise 
2012, New York City, NY2012, New York City, NY

nn Stephen E. Ambrose, Robert W. Rand and Carmen M. E. Stephen E. Ambrose, Robert W. Rand and Carmen M. E. KroghKrogh, Falmouth, Massachusetts wind , Falmouth, Massachusetts wind 
turbine infrasound and low frequency noise measurements, Invitedturbine infrasound and low frequency noise measurements, Invited paper presented at Interpaper presented at Inter--noise noise 
2012m New York City, NY2012m New York City, NY
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Setting the stageSetting the stage

DefinitionsDefinitions

SymptomsSymptoms

Direct and indirect pathwaysDirect and indirect pathways

Government policyGovernment policy
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1948 Definition of health1948 Definition of health
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Acknowledgement: annoyanceAcknowledgement: annoyance

nn Annoyance is acknowledged to be an Annoyance is acknowledged to be an 
adverse health effect. adverse health effect. 1,2,3,4,51,2,3,4,5

nn 1.  Health Canada, Community Noise Annoyance, Its Your Health, (1.  Health Canada, Community Noise Annoyance, Its Your Health, (2005, September) 2005, September) 

nn 2. Michaud, D. S., Keith, S. E., & 2. Michaud, D. S., Keith, S. E., & McMurchyMcMurchy, D., , D., ““Noise Annoyance in CanadaNoise Annoyance in Canada””, Noise , Noise 
Health, 7, 39Health, 7, 39--47. (2005)47. (2005)

nn 3. Pedersen, E., & 3. Pedersen, E., & PerssonPersson WayeWaye, K., , K., ““Wind Turbine Noise, Annoyance and SelfWind Turbine Noise, Annoyance and Self--
Reported Health and Well Being in Different Living EnvironmentsReported Health and Well Being in Different Living Environments””, Occupational and , Occupational and 
Environmental Medicine, 64, 480Environmental Medicine, 64, 480--486, (2007) doi:10.1136/oem.2006.031039486, (2007) doi:10.1136/oem.2006.031039

nn 4. 4. SuterSuter, A. H., Noise and Its Effects, Washington, DC: Administrative C, A. H., Noise and Its Effects, Washington, DC: Administrative Conference of onference of 
theUnitedtheUnited States, (1991)States, (1991)

nn 5. New South Wales. Parliament. Legislative Council. General Pur5. New South Wales. Parliament. Legislative Council. General Purpose Standing pose Standing 
Committee No. 5, Rural Wind Farms (2009, December)Committee No. 5, Rural Wind Farms (2009, December)
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Definition: sound versus noiseDefinition: sound versus noise

nn World Health Organization defines noise as World Health Organization defines noise as 
““unwanted soundunwanted sound”” [1]  [1]  

nn Sound meters can assess sound; however, Sound meters can assess sound; however, 
humans assess humans assess ““noisenoise””

nn Humans are being considered as Humans are being considered as ““objective objective 
measuring instruments (New Experts), whose measuring instruments (New Experts), whose 
reports and descriptions must be taken reports and descriptions must be taken 
seriously and quantified by technical seriously and quantified by technical 
measurements.measurements.”” [2] [2] 
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References: sound versus noiseReferences: sound versus noise

1.   1.   Berglund, B., Berglund, B., LindvallLindvall, T., & , T., & SchwelaSchwela, D. H., , D. H., Guidelines for Guidelines for 
Community Noise,Community Noise, Geneva, Switzerland: World Health Geneva, Switzerland: World Health 
Organization, (1999)Organization, (1999)

2.   Bray Wade, Acoustical Society of America 1642.   Bray Wade, Acoustical Society of America 164thth

Meeting, Kansas City, MO 22Meeting, Kansas City, MO 22‐‐26 October, 2012, 2aNS6, 26 October, 2012, 2aNS6, 
Relevance and applicability of the Relevance and applicability of the SoundscapeSoundscape concept to concept to 
physiological or behavioural effects caused by noise at very physiological or behavioural effects caused by noise at very 
low frequencies which may not be audible.low frequencies which may not be audible.

www.acoustics.org/press/164th/Bray_2aNS6.htmlwww.acoustics.org/press/164th/Bray_2aNS6.html
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2009 Commonly reported symptoms2009 Commonly reported symptoms

nn Dr. Nina Pierpont documented symptoms reported Dr. Nina Pierpont documented symptoms reported 
by individuals exposed to wind turbines which by individuals exposed to wind turbines which 
include: sleep disturbance, headache, tinnitus, ear include: sleep disturbance, headache, tinnitus, ear 
pressure, dizziness, vertigo, nausea, visual blurring, pressure, dizziness, vertigo, nausea, visual blurring, 
tachycardia, irritability, problems with concentration tachycardia, irritability, problems with concentration 
and memory, and panic episodes associated with and memory, and panic episodes associated with 
sensations of internal pulsation or quivering when sensations of internal pulsation or quivering when 
awake or asleep. awake or asleep. 

nn Pierpont, N., Pierpont, N., Wind Turbine Syndrome: A Report on a Natural ExperimentWind Turbine Syndrome: A Report on a Natural Experiment, Santa Fe, NM: K, Santa Fe, NM: K--Selected Books, (2009)Selected Books, (2009)
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Commonly reported symptomsCommonly reported symptoms

“…“… Wind Turbine Syndrome is Wind Turbine Syndrome is 
the result of stress from the result of stress from 
annoyance by audible noise from annoyance by audible noise from 
wind turbineswind turbines…”…”

“…“… wellwell--known stress effects of known stress effects of 
exposure to noiseexposure to noise…”…”

““I am happy to accept these I am happy to accept these 
symptomssymptoms…… what Pierpont what Pierpont 
describes is effects of annoyance describes is effects of annoyance 
by noise by noise –– a stress effect a stress effect …”…”
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Noise: direct and indirect pathwaysNoise: direct and indirect pathways

nn World Health Organization, Night Noise Guidelines for Europe, 20World Health Organization, Night Noise Guidelines for Europe, 200909



15

2010 ON Chief Medical Officer of Health2010 ON Chief Medical Officer of Health

nn ““While some people living near wind turbines While some people living near wind turbines 
report symptoms such as dizziness, headaches, report symptoms such as dizziness, headaches, 
and sleep disturbance, the scientific evidence and sleep disturbance, the scientific evidence 
available to date does not demonstrate a available to date does not demonstrate a directdirect
causal link between wind turbine noise and causal link between wind turbine noise and 
adverse health effects.adverse health effects.””

nn Chief Medical Officer of Health. The potential health Chief Medical Officer of Health. The potential health 
impact of wind turbines. impact of wind turbines. 
http://www.health.gov.on.ca/en/public/publications/minishttp://www.health.gov.on.ca/en/public/publications/minis
try_reports/wind_turbine/wind_turbine.pdftry_reports/wind_turbine/wind_turbine.pdf
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2011 Ontario Chief Medical Officer Health author2011 Ontario Chief Medical Officer Health author

nn Case Nos.:  10Case Nos.:  10--121/10121/10--122 Erickson v. Director, Ministry of the Environment 122 Erickson v. Director, Ministry of the Environment Transcript of Dr. Transcript of Dr. 
G. G. RachaminRachamin, Mar, 4, 2011 , Mar, 4, 2011 [1][1] p. 211, p. 211, [2][2] p. 216p. 216

CMOH authorCMOH author
agrees with schema agrees with schema [1][1]

CMOH report only CMOH report only 
looked at  direct links looked at  direct links [2][2]
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2011 Direct and indirect impacts2011 Direct and indirect impacts

nn “…“… The Tribunal has found above that The Tribunal has found above that ““serious harm serious harm 
to human healthto human health”” includes both direct impacts (e.g., a includes both direct impacts (e.g., a 
passerpasser--by being injured by a falling turbine blade or a by being injured by a falling turbine blade or a 
person losing hearing) or indirect impacts (e.g., a person losing hearing) or indirect impacts (e.g., a 
person being exposed to noise and then exhibiting person being exposed to noise and then exhibiting 
stress and developing other related symptoms). This stress and developing other related symptoms). This 
approach is consistent with both the WHO definition approach is consistent with both the WHO definition 
of health and Canadian jurisprudence on the topic.of health and Canadian jurisprudence on the topic.””

nn Case Nos.: 10Case Nos.: 10--121/10121/10--122 Erickson v. Director, Ministry of the 122 Erickson v. Director, Ministry of the 
Environment Environmental Review Tribunal, Decision, p190Environment Environmental Review Tribunal, Decision, p190
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2011 Indirect health effects & precaution2011 Indirect health effects & precaution

nn The ERT Decision expressed concerns :The ERT Decision expressed concerns :

“…“…about the Directorabout the Director’’s apparent lack of s apparent lack of 
consideration of indirectconsideration of indirect health effects and the health effects and the 
need for further work on the need for further work on the MOEMOE’’ss practice of practice of 
precautionprecaution…”…”

nn Case Nos.:  10Case Nos.:  10--121/10121/10--122 Erickson v. Director, Ministry of the 122 Erickson v. Director, Ministry of the 
Environment Environmental Review Tribunal, Decision, p 206Environment Environmental Review Tribunal, Decision, p 206
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1986 Policy: Health Canada1986 Policy: Health Canada

nn ““It is clear It is clear …… that existing policies and practices that existing policies and practices 
are not sufficiently effective to ensure that are not sufficiently effective to ensure that 
Canadian men and women of all ages and Canadian men and women of all ages and 
backgrounds can have an equitable chance of backgrounds can have an equitable chance of 
achieving health achieving health …… Conflicting interests may Conflicting interests may 
exist between sectors.exist between sectors.””
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2008 Policy: World Health Organisation2008 Policy: World Health Organisation

nn ““Different government policies, depending Different government policies, depending 
on their nature, can either improve or on their nature, can either improve or 
worsen health and health equity.worsen health and health equity.””
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IndustryIndustry--led : governmentled : government--supportedsupported



23

YesterdayYesterday’’s and Todays and Today’’s s 

Industrial Wind TurbinesIndustrial Wind Turbines
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La La GaspGaspéésiesie QuebecQuebec

Courtesy of Eco Awareness Society, Nova ScotiaCourtesy of Eco Awareness Society, Nova Scotia
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GermanyGermany
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Michigan USAMichigan USA

Source: Appraisal Institute Source: Appraisal Institute WebinarWebinar –– October, 2012October, 2012
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Perspective visuals: Ontario Perspective visuals: Ontario 

Photo courtesy of Bonny Photo courtesy of Bonny McKeoughMcKeough, Ontario, estimate 0.5 mile from home, Ontario, estimate 0.5 mile from home
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Amherst Island Ontario Amherst Island Ontario -- projected modelprojected model
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Prince Edward IslandPrince Edward Island
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Palm Springs CaliforniaPalm Springs California
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Wind turbines 1985Wind turbines 1985
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2007 Wind turbines today2007 Wind turbines today
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Real property value: DemarkReal property value: Demark

nn Danish Energy Agency, Danish Energy Agency, ““Loss of value to real property due the erection of wind turbinesLoss of value to real property due the erection of wind turbines””, , http://www.ens.dk/enhttp://www.ens.dk/en--
US/supply/RenewableUS/supply/Renewable--energy/WindPower/Onshoreenergy/WindPower/Onshore--WindWind--Power/LossPower/Loss--ofof--valuevalue--toto--realreal--property/Sider/Forside.aspxproperty/Sider/Forside.aspx , Cited , Cited 
August 21, 2012August 21, 2012
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2011 Ontario disclosure2011 Ontario disclosure

nn Ontario Real Estate Association, Seller Property Information StOntario Real Estate Association, Seller Property Information Statement, Form 220 for use in the Province of atement, Form 220 for use in the Province of 
Ontario, Revised 2011Ontario, Revised 2011
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Reviews Reviews 

Other researchOther research
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2004 Special edition2004 Special edition

nn ““It is difficult for residents to protect themselves against low It is difficult for residents to protect themselves against low 
frequency emissions.frequency emissions.””

nn ““Conventional methods of assessing annoyance, typically based Conventional methods of assessing annoyance, typically based 
on on AweighedAweighed equivalent sound level, are inadequate for low equivalent sound level, are inadequate for low 
frequency noise and lead to incorrect decisions by regulatory frequency noise and lead to incorrect decisions by regulatory 
authorities. authorities. 

nn Experiments with both animals and humans have shown that the Experiments with both animals and humans have shown that the 
vibroacousticvibroacoustic stress or causes thickening of cardiovascular stress or causes thickening of cardiovascular 
structures (cardiac muscle and blood vessels).structures (cardiac muscle and blood vessels).
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2007 Examples of reviews 2007 Examples of reviews 

nn ““LFNLFN--exposed animal models:exposed animal models: ““LFN is an agent of disease and LFN is an agent of disease and 
the respiratory tract is one of its preferential targets.the respiratory tract is one of its preferential targets.””

nn Branco NA et al 2007 Respiratory pathology in vibroacoustic diseBranco NA et al 2007 Respiratory pathology in vibroacoustic disease: 25 ase: 25 
years of research. [Review] years of research. [Review] Revista Portuguesa de Pneumologia.  13(1):129Revista Portuguesa de Pneumologia.  13(1):129--
35, 2007 Jan35, 2007 Jan--Feb Feb [27 refs] [27 refs] 

nn ““Patients and animals: Patients and animals: At present, infrasound (0At present, infrasound (0--20 Hz) and low20 Hz) and low--
frequency noise (20frequency noise (20--500 Hz) (ILFN, 0500 Hz) (ILFN, 0--500 Hz) are agents of 500 Hz) are agents of 
disease that go unchecked.disease that go unchecked.””

nn ““FrequencyFrequency--specific effects are not yet known, valid dosespecific effects are not yet known, valid dose--
responses have been difficult to identify, and largeresponses have been difficult to identify, and large--scale scale 
epidemiological studies are still lacking.epidemiological studies are still lacking.””

nn AlvesAlves--Pereira M &  Branco NA Pereira M &  Branco NA VibroacousticVibroacoustic disease: biological effects of disease: biological effects of 
infrasound and lowinfrasound and low--frequency noise explained by frequency noise explained by mechanotransductionmechanotransduction
cellular signalling. cellular signalling. [Review] [Review] Progress in Biophysics &amp; Molecular Biology.  Progress in Biophysics &amp; Molecular Biology.  
93(193(1--3):2563):256--79, 2007 Jan79, 2007 Jan--Apr.Apr. [123 refs] [123 refs] 
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2011 Review2011 Review

nn James, Richard R. Wind Turbine Infra and LowJames, Richard R. Wind Turbine Infra and Low--Frequency Sound: Warnings Signs Frequency Sound: Warnings Signs 
That Were Not Heard DOI: 10.1177/0270467611421845Bulletin of SciThat Were Not Heard DOI: 10.1177/0270467611421845Bulletin of Science ence 
Technology & Society published online 15 December 2011 Technology & Society published online 15 December 2011 
http://bst.sagepub.com/content/early/2011/11/07/0270467611421845http://bst.sagepub.com/content/early/2011/11/07/0270467611421845
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ReviewsReviews

Other research Other research 
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1982 Investigation1982 Investigation

nn Upwind 2 MW, MOD Upwind 2 MW, MOD -- turbine (Boone, North turbine (Boone, North 
Carolina): Carolina): 

nn ““unexpected noise complaints from a few residents unexpected noise complaints from a few residents 
within 3 kmwithin 3 km””

Audio clarification: Modern upwind wind turbines are Audio clarification: Modern upwind wind turbines are 
typically utilized where the rotor is in the front of the typically utilized where the rotor is in the front of the 
unit rather than behind the unit.unit rather than behind the unit.
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1982 Results1982 Results

nn “…“… hypothesize one of the causal factors related hypothesize one of the causal factors related 
to annoyance associated with the pulsating to annoyance associated with the pulsating 
pressure fields in the rooms measured is a pressure fields in the rooms measured is a 
coupling with human body resonances coupling with human body resonances ……
creating a sensation of a wholecreating a sensation of a whole--body vibration.body vibration.””

nn ““This perception is more noticeable indoorsThis perception is more noticeable indoors…”…”
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1987 Proposed Metric1987 Proposed Metric
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1987 Proposed Metric1987 Proposed Metric

nn “…“… over a range of 5over a range of 5--100 Hz100 Hz…”…”

nn ““4. Calculate the equivalent PLSL or PC levels at 4. Calculate the equivalent PLSL or PC levels at 
the reference distance of 1 km the reference distance of 1 km …”…”

nn ““Add 15 dB to the results of step (4)Add 15 dB to the results of step (4)””

Audio clarification: the distance cited is Audio clarification: the distance cited is 
1 km rather than 1 meter1 km rather than 1 meter
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19951995
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2000 WHO on low frequency noise in 2000 WHO on low frequency noise in 
generalgeneral

nn ““Health effects due to lowHealth effects due to low--frequency frequency 
components in noise are estimated to be more components in noise are estimated to be more 
severe than for community noises in generalsevere than for community noises in general””

nn World Health Organization, Guidelines for Community Noise, 2000 World Health Organization, Guidelines for Community Noise, 2000 
http://www.euro.who.int/mediacentre/PR/2009/20091008_1http://www.euro.who.int/mediacentre/PR/2009/20091008_1
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2004 Low frequency noise exposure 2004 Low frequency noise exposure 
in generalin general

nn “…“… chronic psychophysiological damage may 
result from long-term exposure to low-level low 
frequency noise.””

nn ‘‘The claim that their "lives have been ruined" by The claim that their "lives have been ruined" by 
the noise is not an exaggerationthe noise is not an exaggeration…’…’

nn LeventhallLeventhall HG. Low frequency noise and annoyance. Noise Health [serial HG. Low frequency noise and annoyance. Noise Health [serial 
online] 2004 [cited 2009 Dec 31];6:59online] 2004 [cited 2009 Dec 31];6:59--72. Available from: 72. Available from: 
http://www.noiseandhealth.org/text.asp?2004/6/23/59/31663http://www.noiseandhealth.org/text.asp?2004/6/23/59/31663
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2004 Low frequency noise annoyance2004 Low frequency noise annoyance

nn ‘‘Those exposed may adopt protective strategies, Those exposed may adopt protective strategies, 
such as sleeping in their garage if the noise is less such as sleeping in their garage if the noise is less 
disturbing there. Or they may sleep elsewhere, disturbing there. Or they may sleep elsewhere, 
returning to their own homes only during the returning to their own homes only during the 
day.day.’’

nn LeventhallLeventhall HG. Low frequency noise and HG. Low frequency noise and annoyanceannoyance. Noise Health [serial online] . Noise Health [serial online] 
2004 [cited 2009 Dec 31];6:592004 [cited 2009 Dec 31];6:59--72. Available from: 72. Available from: 
hhttp://www.noiseandhealth.org/text.asp?2004/6/23/59/31663ttp://www.noiseandhealth.org/text.asp?2004/6/23/59/31663
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2009 Escaping wind turbine LFN 2009 Escaping wind turbine LFN [1, 2, 3][1, 2, 3] –– 5 5 
shut down at night shut down at night 

Financial settlement with wind energy developer Financial settlement with wind energy developer 
2009 2009 [3]3] -- non disclosure non disclosure 

•• 1. Community funded noise study1. Community funded noise study

•• 2. Developer noise study2. Developer noise study

•• 3. Freedom of Information3. Freedom of Information

Courtesy of B. Ashbee, Ontario
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2007 National Research Council2007 National Research Council

The National Research Council:The National Research Council:

nn ““LowLow--frequency vibration and its effects on humans are frequency vibration and its effects on humans are 
not well understood. Sensitivity to such vibration not well understood. Sensitivity to such vibration 
resulting from windresulting from wind--turbine noise is highly variable turbine noise is highly variable 
among humansamong humans……. studies on human sensitivity to very . studies on human sensitivity to very 
low frequencies are recommended.low frequencies are recommended.””

nn National Research Council (NRC). Environmental Impacts of WindNational Research Council (NRC). Environmental Impacts of Wind--
Energy Projects, 2007 NRC, Washington, DCEnergy Projects, 2007 NRC, Washington, DC
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2007 Wind turbine noise characteristics2007 Wind turbine noise characteristics

nn ‘‘Sound generated by wind turbines has Sound generated by wind turbines has 
particular characteristics and it creates a particular characteristics and it creates a 
different type of nuisance compared to different type of nuisance compared to 
usual urban, industrial, or commercial usual urban, industrial, or commercial 
noise.noise.’’

nn SoysaiSoysai, H., and O. , H., and O. SoysaiSoysai. Wind farm noise and regulations in the eastern United . Wind farm noise and regulations in the eastern United 
States. 2007. Proceedings of the Second International Meeting onStates. 2007. Proceedings of the Second International Meeting on Wind Turbine Wind Turbine 
Noise. Lyon, France: September 20Noise. Lyon, France: September 20--21, 2007. INCE/Europe.21, 2007. INCE/Europe.
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2008 Wind turbine noise is more annoying2008 Wind turbine noise is more annoying

nn ‘…‘…wind turbine sound is relatively annoying, wind turbine sound is relatively annoying, 
more so than equally loud sound from aircraft or more so than equally loud sound from aircraft or 
road traffic.road traffic.’’

n ‘…and (more) sound mitigation measures must 
be considered.’’

nn Pedersen et al., 2008,Project Pedersen et al., 2008,Project WINDFARMperceptionWINDFARMperception Visual and Visual and 
acoustic impact of wind turbine farms on residents Netherlandsacoustic impact of wind turbine farms on residents Netherlands
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2010 to 2014 Inner ear research2010 to 2014 Inner ear research
nn 2010 2010 ““In this review, we consider possible ways that low In this review, we consider possible ways that low 

frequency sounds, at levels that may or may not be heard, could frequency sounds, at levels that may or may not be heard, could 
influence the function of the ear.influence the function of the ear.”” [1][1]

nn 2011 2011 ““Based on our current knowledge of how the ear works, it Based on our current knowledge of how the ear works, it 
is quite possible that lowis quite possible that low--frequency sounds at the levels frequency sounds at the levels 
generated by wind turbines could affect those living nearby.generated by wind turbines could affect those living nearby.”” [2] [2] 

nn 2012 2012 “…“… we have to be concerned that sounds that are not we have to be concerned that sounds that are not 
perceived are clearly perceived are clearly transducedtransduced by the ear and may still affect by the ear and may still affect 
people in ways that have yet to be fully understood.people in ways that have yet to be fully understood.”” [3][3]

nn 2014 2014 ““Based on wellBased on well--established principles of the physiology of established principles of the physiology of 
the ear and how it responds to very lowthe ear and how it responds to very low--frequency sounds, there frequency sounds, there 
is ample justification to take this problem more seriously than is ample justification to take this problem more seriously than it it 
has been to date.has been to date.”” [4] [4] 
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2010 to 2014 Inner ear research references2010 to 2014 Inner ear research references

1. Salt, Alec N. and 1. Salt, Alec N. and HullarHullar, T.E. Responses of the ear to low frequency sounds, , T.E. Responses of the ear to low frequency sounds, 
infrasound and wind turbines. Department of Otolaryngology, Washinfrasound and wind turbines. Department of Otolaryngology, Washington ington 
University School of Medicine, St. Louis, MO, 63110, USA. HearinUniversity School of Medicine, St. Louis, MO, 63110, USA. Hearing Research g Research 
2010 Sep 1; 268(12010 Sep 1; 268(1--2):122):12--21. 21. EpubEpub 2010 Jun 162010 Jun 16

2. Salt, Alec N. and 2. Salt, Alec N. and KaltenbachKaltenbach, James A.  Infrasound From Wind Turbines Could , James A.  Infrasound From Wind Turbines Could 
Affect Humans Bulletin of Science Technology & Society 2011 31: Affect Humans Bulletin of Science Technology & Society 2011 31: 296, DOI: 296, DOI: 
10.1177/0270467611412555 10.1177/0270467611412555 http://bst.sagepub.com/content/31/4/296http://bst.sagepub.com/content/31/4/296

3. Salt, Alec N. and 3. Salt, Alec N. and LichtenhanLichtenhan, Jeffery T. Perception, Jeffery T. Perception--based protection from lowbased protection from low--
frequency sounds may not be enough Invited paper presented at Infrequency sounds may not be enough Invited paper presented at Interter--noise 2012, noise 2012, 
New York City, NY4. New York City, NY4. 

4. Salt AN and 4. Salt AN and LichtenhanLichtenhan JT, How Does Wind Turbine Noise Affect People? JT, How Does Wind Turbine Noise Affect People? 
Acoustics Today. A publication of the Acoustical Society of AmerAcoustics Today. A publication of the Acoustical Society of America. Volume 10: ica. Volume 10: 
Issue One: Winter 2014Issue One: Winter 2014
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Judicial processes in other venuesJudicial processes in other venues

nn 2012 Supreme Court Bavaria Germany: 2012 Supreme Court Bavaria Germany: 
n 3 dB addition for pulsed noise for the E82 and compensation

nn 2012 High Court UK:2012 High Court UK:
nn ViewscapeViewscape/landscape/landscape

nn 2013 Supreme Court Portugal * 2013 Supreme Court Portugal * 
nn Removal of 4 turbines and compensationRemoval of 4 turbines and compensation

* * by Google Translate which may not reflect exact wordingby Google Translate which may not reflect exact wording
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Children and vulnerability to Children and vulnerability to 
noise noise 
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WHO: vulnerable groupsWHO: vulnerable groups

nn ““VULNERABLE GROUPS OF CHILDRENVULNERABLE GROUPS OF CHILDREN
nn The fetus and babiesThe fetus and babies

nn Preterm, low birth weight and small for gestational Preterm, low birth weight and small for gestational 
age babiesage babies

nn Children with dyslexia and hyperactivityChildren with dyslexia and hyperactivity

nn Children on Children on ototoxicototoxic medicationmedication””

nn World Health Organization, Children and Noise, ChildrenWorld Health Organization, Children and Noise, Children’’s s 
Health and the Environment, WHO Training Package for the Health and the Environment, WHO Training Package for the 
Health Sector, Health Sector, www.who.int/cehwww.who.int/ceh
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Children: direct and indirect effectsChildren: direct and indirect effects
nn Direct:Direct:

nn ear damageear damage

nn Indirect (physiological and psychological effects)Indirect (physiological and psychological effects)
nn impaired cognitionimpaired cognition
nn stressstress--related somatic effects (stress hormone, blood pressure and muscrelated somatic effects (stress hormone, blood pressure and muscle le 

spasm) spasm) 
nn psychological effectspsychological effects

nn annoyance/isolationannoyance/isolation
nn sleep disturbance and mental health issuessleep disturbance and mental health issues
nn cognitive effects cognitive effects -- reading, concentration, memory and attention issues, reading, concentration, memory and attention issues, 

(reading comprehension and long term memory)(reading comprehension and long term memory)
nn Academic performance affectsAcademic performance affects

nn World Health Organization, Children and Noise, ChildrenWorld Health Organization, Children and Noise, Children’’s Health and the s Health and the 
Environment, WHO Training Package for the Health Sector, Environment, WHO Training Package for the Health Sector, 
www.who.int/cehwww.who.int/ceh
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PrePre--existing medical conditionsexisting medical conditions

nn Autism [1,2,3]  Autism [1,2,3]  

nn Asthma [4,5]  Asthma [4,5]  

nn Migraine [6,7]  Migraine [6,7]  

nn Bronchitis [8]   Bronchitis [8]   

nn Epilepsy [9,10] Epilepsy [9,10] 

nn Childhood asthma [11] and migraine [12] can be Childhood asthma [11] and migraine [12] can be 
triggered by stress triggered by stress 
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PrePre--existing medical conditions referencesexisting medical conditions references

nn [1][1] Cristina Becchio, Morena Mari, Umberto Castiello, (2010). Cristina Becchio, Morena Mari, Umberto Castiello, (2010). Perception of Shadows in Children with Autism Spectrum Perception of Shadows in Children with Autism Spectrum 
Disorders Disorders PLoSPLoS ONE | May 2010 | Volume 5 | Issue 5 | e10582. Retrieved from  ONE | May 2010 | Volume 5 | Issue 5 | e10582. Retrieved from  www.plosone.orgwww.plosone.org

nn [2][2] Catherine Purple Cherry and Lauren Underwood. The ideal home foCatherine Purple Cherry and Lauren Underwood. The ideal home for the autistic child: physiological rationale for design r the autistic child: physiological rationale for design 
strategies. Autism Science Digest: The Journal Of strategies. Autism Science Digest: The Journal Of AutismoneAutismone, Issue 03 Retrieved from  , Issue 03 Retrieved from  www.purplecherry.comwww.purplecherry.com. . 

nn [3][3] FlaviaFlavia CortesiCortesi, , FlaviaFlavia GiannottiGiannotti, Anna , Anna IvanenkoIvanenko, Kyle Johnson (2010). Sleep in children with autistic spectrum , Kyle Johnson (2010). Sleep in children with autistic spectrum disorder, Sleep disorder, Sleep 
Medicine 11 (2010) 659Medicine 11 (2010) 659––664 Retrieved from  664 Retrieved from  www.elsevier.comwww.elsevier.com/locate/sleep/locate/sleep

nn [4][4] HartmutHartmut IsingIsing, Martin , Martin IsingIsing (2002), Chronic (2002), Chronic cortisolcortisol increases in the first half of the night caused by road trafficincreases in the first half of the night caused by road traffic noise. Noise noise. Noise 
and Health 2002,4:16:p13and Health 2002,4:16:p13--21 Retrieved from 21 Retrieved from http://http://www.noiseandhealth.org/article.asp?issnwww.noiseandhealth.org/article.asp?issn=1463=1463--
1741;year=2002;volume=4;issue=16;spage=13;epage=21;aulast=1741;year=2002;volume=4;issue=16;spage=13;epage=21;aulast=IsingIsing

nn [5][5] BockelbrinkBockelbrink A, A, WillichWillich SN, SN, DirzusDirzus I, Reich A, Lau S, I, Reich A, Lau S, WahnWahn U, U, KeilKeil T. (2008) Environmental noise and asthma in children: sex T. (2008) Environmental noise and asthma in children: sex 
specific differences  J Asthma. 2008 Nov;45(9):770specific differences  J Asthma. 2008 Nov;45(9):770--3. Retrieved from 3. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/18972293http://www.ncbi.nlm.nih.gov/pubmed/18972293

nn [6][6] Neut D, Fily A, Cuvellier JC, VallNeut D, Fily A, Cuvellier JC, Valléée L (2011),. e L (2011),. The prevalence of triggers in paediatric migraine: a questionnaiThe prevalence of triggers in paediatric migraine: a questionnaire study in 102 re study in 102 
children and adolescents. J Headache Pain. 2011 Nov 1. [children and adolescents. J Headache Pain. 2011 Nov 1. [EpubEpub ahead of print] Retrieved from ahead of print] Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/22042255http://www.ncbi.nlm.nih.gov/pubmed/22042255

nn [7][7] Doreen Wagner, Doreen Wagner, VelitchkoVelitchko ManahilovManahilov, Gunter , Gunter LofflerLoffler, Gael E. Gordon, and Gordon N. Dutton, Visual Noise Selectively, Gael E. Gordon, and Gordon N. Dutton, Visual Noise Selectively
Degrades Vision in Migraine Investigative Ophthalmology & VisualDegrades Vision in Migraine Investigative Ophthalmology & Visual Science, April 2010, Vol. 51, No. 4 Retrieved from Science, April 2010, Vol. 51, No. 4 Retrieved from 
http://www.iovs.org/content/51/4/2294.full.pdfhttp://www.iovs.org/content/51/4/2294.full.pdf

nn [8][8] IsingIsing H, LangeH, Lange--AsschenfeldtAsschenfeldt H, H, MoriskeMoriske HJ, Born J, HJ, Born J, EiltsEilts M., Low frequency noise and stress: bronchitis and M., Low frequency noise and stress: bronchitis and cortisolcortisol in in 
children, Noise Health. 2004 Aprchildren, Noise Health. 2004 Apr--Jun;6(23):21Jun;6(23):21--8 8 

nn [9][9] GilboaGilboa T.EpilepsiaT.Epilepsia. 2011 Dec 9. Emotional stress. 2011 Dec 9. Emotional stress--induced seizures: Another reflex epilepsy? induced seizures: Another reflex epilepsy? doidoi: 10.1111/j.1528: 10.1111/j.1528--
1167.2011.03342.x. [1167.2011.03342.x. [EpubEpub ahead of print] Retrieved from ahead of print] Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/22150553http://www.ncbi.nlm.nih.gov/pubmed/22150553

nn [10][10] Epilepsy Facts Epilepsy Facts -- Epilepsy Canada Cited March 2012, Retrieved from   Epilepsy Canada Cited March 2012, Retrieved from   www. www. epilepsy@epilepsy.caepilepsy@epilepsy.ca
nn [11][11] HartmutHartmut IsingIsing, Martin , Martin IsingIsing (2002), Chronic (2002), Chronic cortisolcortisol increases in the first half of the night caused by road trafficincreases in the first half of the night caused by road traffic noise. Noise noise. Noise 

and Health 2002,4:16:p13and Health 2002,4:16:p13--21 Retrieved from 21 Retrieved from http://http://www.noiseandhealth.org/article.asp?issnwww.noiseandhealth.org/article.asp?issn=1463=1463--
1741;year=2002;volume=4;issue=16;spage=13;epage=21;aulast=1741;year=2002;volume=4;issue=16;spage=13;epage=21;aulast=IsingIsing

nn [12][12] NeutNeut D, D, FilyFily A, A, CuvellierCuvellier JC, JC, VallVallééee L. The prevalence of triggers in paediatric migraine: a questioL. The prevalence of triggers in paediatric migraine: a questionnaire study in 102 children nnaire study in 102 children 
and adolescents. J Headache Pain. 2011 Nov 1. [and adolescents. J Headache Pain. 2011 Nov 1. [EpubEpub ahead of print] ahead of print] http://www.ncbi.nlm.nih.gov/pubmed/22042255http://www.ncbi.nlm.nih.gov/pubmed/22042255
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2003 Children and possible irreversible 2003 Children and possible irreversible 

negative consequencesnegative consequences

nn ““It is likely that children represent a group which is It is likely that children represent a group which is 
particularly vulnerable to the nonparticularly vulnerable to the non--auditory health auditory health 
effects of noise. effects of noise. 

nn “…“… there is a possible risk that exposure to an there is a possible risk that exposure to an 
environmental stressor such as noise may have environmental stressor such as noise may have 
irreversible negative consequences for this groupirreversible negative consequences for this group…”…”

nn Stephen A Stephen A StansfeldStansfeld and Mark P Matheson (2003), Noise pollution: and Mark P Matheson (2003), Noise pollution: 
nonnon--auditory effects on health, British Medical Bulletin 2003; 68: auditory effects on health, British Medical Bulletin 2003; 68: 
243243––257 DOI: 10.1093/bmb/ldg033 Retrieved from 257 DOI: 10.1093/bmb/ldg033 Retrieved from 
http://bmb.oxfordjournals.org/content/68/1/243.full.pdfhttp://bmb.oxfordjournals.org/content/68/1/243.full.pdf
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2009 Children & learning2009 Children & learning

nn ““The American National Standards Institute The American National Standards Institute 
emphasizes that school buildings' sound emphasizes that school buildings' sound 
isolation should prevent two types of noise: isolation should prevent two types of noise: ……
outside of the school building outside of the school building …… within the within the 
school building such as unwanted speech.school building such as unwanted speech.””

nn Robert Robert LjungLjung, , PatrikPatrik SorqvistSorqvist and and StaffanStaffan HyggeHygge (2009) Effects (2009) Effects 
of road traffic noise and irrelevant speech on children's readinof road traffic noise and irrelevant speech on children's reading g 
and mathematical performance. Noise and Health, Octand mathematical performance. Noise and Health, Oct--Dec 2009 Dec 2009 
http://http://www.noiseandhealth.org/article.asp?issnwww.noiseandhealth.org/article.asp?issn=1463=1463--
1741;year=2009;volume=11;issue=45;spage=194;epage=198;aula1741;year=2009;volume=11;issue=45;spage=194;epage=198;aula
st=st=LjungLjung
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20102010

nn ““Animal experiments unequivocally show that sleep loss even for Animal experiments unequivocally show that sleep loss even for 
three or four days can adversely and permanently affect three or four days can adversely and permanently affect 
neurophysiologicalneurophysiological functions and functions and neurogenesisneurogenesis..””

nn ““This review summarises the increasing evidence This review summarises the increasing evidence …… that chronic that chronic 
disturbances of sleep adversely affect brain development disturbances of sleep adversely affect brain development ……
PediatricPediatric neurologists, the scientific community and the public neurologists, the scientific community and the public 
must be aware of these recent scientific developments. Further must be aware of these recent scientific developments. Further 
studies are urgently required.studies are urgently required.””
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2012 WHO: short2012 WHO: short-- and longand long--term health term health 
problemsproblems

nn ““Facts and figuresFacts and figures

nn Noise is an underestimated threat that can cause a Noise is an underestimated threat that can cause a 
number of shortnumber of short-- and longand long--term health problems, term health problems, 
such as for example sleep disturbance, such as for example sleep disturbance, 
cardiovascular effects, poorer work and school cardiovascular effects, poorer work and school 
performance, hearing impairment, etc.performance, hearing impairment, etc.””

nn World Health Organization Noise Facts and Figures, Sited World Health Organization Noise Facts and Figures, Sited 
December 23, 2012, December 23, 2012, http://www.euro.who.int/en/whathttp://www.euro.who.int/en/what--wewe--
do/healthdo/health--topics/environmenttopics/environment--andand--health/noise/factshealth/noise/facts--andand--
figuresfigures cited cited decdec 23 2012  23 2012  
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Low frequency noise guidelinesLow frequency noise guidelines
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2009 Low frequency noise guidelines2009 Low frequency noise guidelines
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2009 LFN/infrasound guidelines2009 LFN/infrasound guidelines

nn “…“…CanWEACanWEA submits that the proposed submits that the proposed 
requirement for infrasound or low frequency requirement for infrasound or low frequency 
noise monitoring as a condition of the REA be noise monitoring as a condition of the REA be 
removed.removed.””

nn CanWEACanWEA EBR Posting 010EBR Posting 010--6516 (Proposed Ministry of the 6516 (Proposed Ministry of the 
Environment Regulations to Implement the Green Energy Environment Regulations to Implement the Green Energy 
and Green Economy Act. 2009) and Green Economy Act. 2009) –– CanWEACanWEA’’ss Supplemental Supplemental 
Submission Dated July 24, 2009, EBR Comment ID 123788. Submission Dated July 24, 2009, EBR Comment ID 123788. 
Signed Robert Signed Robert HornungHornung President.President.
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2011 LFN/infrasound guidelines2011 LFN/infrasound guidelines
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Wrap upWrap up
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2009 Health effect 2009 Health effect ““Conclusively Conclusively 
demonstrateddemonstrated””
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2010 ON Freedom of Information 2010 ON Freedom of Information -- 30 to 32 30 to 32 

dBAdBA recommendedrecommended

n “… the setback distances should be calculated using a 
sound level limit of 30 to 32 dBA at the receptor, 
instead of the 40 dBA sound level limit.”

n MOE memorandum, Ontario Senior Environmental Officer, April 9, 
2010
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nn ““It appears compliance with the minimum It appears compliance with the minimum 
setbacks and the noise study approach currently setbacks and the noise study approach currently 
being used to approve the being used to approve the sitingsiting of of WTGsWTGs will will 
result or likely result in adverse effectsresult or likely result in adverse effects…”…”

nMOE memorandum, Ontario Senior Environmental 
Officer, April 9, 2010

2010 MOE Freedom of Information on setback 2010 MOE Freedom of Information on setback 
/ noise / noise 
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2010 2010 Setbacks and noise levels expected Setbacks and noise levels expected 
to adversely affect someto adversely affect some

nn ““The audible sound from wind turbines, at the levels experienced The audible sound from wind turbines, at the levels experienced 
at typical receptor distances in Ontario, is nonetheless at typical receptor distances in Ontario, is nonetheless expected expected 
to result in a nonto result in a non--trivial percentage of persons being highly trivial percentage of persons being highly 
annoyedannoyed.. As with sounds from many sources, research has As with sounds from many sources, research has 
shown that shown that annoyance associated with sound from wind annoyance associated with sound from wind 
turbines can be expected to contribute to stress related turbines can be expected to contribute to stress related 
health impactshealth impacts in some persons.in some persons.””

nn Low frequency Noise and Infrasound Associated with Wind Turbine Low frequency Noise and Infrasound Associated with Wind Turbine 
Generation Systems, A Literature Review, Ontario Ministry of EnvGeneration Systems, A Literature Review, Ontario Ministry of Environment ironment 
RFP December 10, 2010 [MOE consultant report]RFP December 10, 2010 [MOE consultant report]
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2011 Environmental Review Tribunal 2011 Environmental Review Tribunal 

nn ““This case has successfully shown that the debate This case has successfully shown that the debate 
should not be simplified to one about whether wind should not be simplified to one about whether wind 
turbines turbines can cause harmcan cause harm to humans.  The evidence to humans.  The evidence 
presented to the Tribunal demonstrates that presented to the Tribunal demonstrates that they canthey can, , 
if facilities are placed too close to residents.  The debate if facilities are placed too close to residents.  The debate 
has now evolved to one of degree.has now evolved to one of degree.””

nn Case Nos.:  10Case Nos.:  10--121/10121/10--122 Erickson v. Director, Ministry of the Environment 122 Erickson v. Director, Ministry of the Environment 
Environmental Review Tribunal, Decision, p 207Environmental Review Tribunal, Decision, p 207
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2013 2013 Health Canada wind turbine noise Health Canada wind turbine noise 

studystudy

Dr. David Michaud, meeting with MP Dr. David Michaud, meeting with MP PoilievePoilieve June 2013 newsletterJune 2013 newsletter
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2012 2012 –– 2014  Reported wind turbine health 2014  Reported wind turbine health 
effects effects 
nn Austrian Medical Association Issues Warning, Calls for ComprehenAustrian Medical Association Issues Warning, Calls for Comprehensive Studies on Wind Turbine Noise and  sive Studies on Wind Turbine Noise and  

minimum safety distances to populated areas. April 30 2014 minimum safety distances to populated areas. April 30 2014 http://waubrafoundation.org.au/2014/austrianhttp://waubrafoundation.org.au/2014/austrian--
medicalmedical--associationassociation--issuesissues--warningwarning--callscalls--forfor--comprehensivecomprehensive--studiesstudies--windwind--turbineturbine--noise/noise/

nn Roy D. Jeffery, Carmen M.E. Roy D. Jeffery, Carmen M.E. KroghKrogh, and Brett Horner, Industrial wind turbines and adverse health , and Brett Horner, Industrial wind turbines and adverse health effects Can effects Can 
J Rural Med 2014;19(1) J Rural Med 2014;19(1) http://www.cma.ca/multimedia/staticContent/HTML/N0/l2/cjrm/volhttp://www.cma.ca/multimedia/staticContent/HTML/N0/l2/cjrm/vol--19/issue19/issue--
1/pdf/pg21.pdf1/pdf/pg21.pdf

nn EnbomEnbom H and H and EnbomEnbom IM, Infrasound from wind turbines: An overlooked health hazard,IM, Infrasound from wind turbines: An overlooked health hazard,”” LLääkartidningenkartidningen, vol. , vol. 
110 (2013), pp. 1388110 (2013), pp. 1388--89.89.

nn Roy D. Jeffery, Carmen Roy D. Jeffery, Carmen KroghKrogh, and Brett Horner, Adverse health effects of industrial wind tu, and Brett Horner, Adverse health effects of industrial wind turbines Can rbines Can FamFam
Physician 2013; 59: 473Physician 2013; 59: 473--475 (Commentary) 475 (Commentary) http://www.cfp.ca/content/59/5/473.fullhttp://www.cfp.ca/content/59/5/473.full

nn Roy D. Jeffery MD FCFP, Carmen Roy D. Jeffery MD FCFP, Carmen KroghKrogh, Brett Horner CMA, Adverse health effects of industrial wind , Brett Horner CMA, Adverse health effects of industrial wind 
turbines, Letter to editor, turbines, Letter to editor, VolVol 59: September 59: September •• septembreseptembre 2013, Canadian Family Physician 2013, Canadian Family Physician •• Le Le MMéédecindecin de de 
famillefamille canadiencanadien

nn HanningHanning, Christopher D. and Evans, , Christopher D. and Evans, AlunAlun Editorial: Wind turbine noise British Medical Journal, BM J2 Editorial: Wind turbine noise British Medical Journal, BM J2 
012;344 012;344 doidoi: 10.1136/ bmj.e1527 (8 March 2012): 10.1136/ bmj.e1527 (8 March 2012)www.bmj.comwww.bmj.com

nn NissenbaumNissenbaum, Michael A.; , Michael A.; AraminiAramini, Jeffery J.; and , Jeffery J.; and HanningHanning, Christopher D. Effects of industrial wind turbine , Christopher D. Effects of industrial wind turbine 
noise on sleep and health Noise & Health, Septembernoise on sleep and health Noise & Health, September--October 2012, Volume 14, p243 October 2012, Volume 14, p243 
www.noiseandhealth.orgwww.noiseandhealth.org
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1999 WHO precaution in general1999 WHO precaution in general

nn “…“…where there is a reasonable possibility that where there is a reasonable possibility that 
public health will be damaged, action should be public health will be damaged, action should be 
taken to protect public health without awaiting taken to protect public health without awaiting 
full scientific proof.full scientific proof.””

nn World Health Organization, Guidelines for Community Noise, World Health Organization, Guidelines for Community Noise, 
WHO (1999). WHO (1999). 
http://www.who.int/docstore/peh/noise/guidelines2.htmlhttp://www.who.int/docstore/peh/noise/guidelines2.html
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Children: precautionChildren: precaution

nn Policy Interpretation Network on ChildrenPolicy Interpretation Network on Children’’s Health s Health 
and Environment: and Environment: 

nn ““Policies that may protect childrenPolicies that may protect children’’s health or may minimise s health or may minimise 
irreversible health effects should be implemented, and irreversible health effects should be implemented, and 
policies or measures should be applied based on the policies or measures should be applied based on the 
precautionary principle, in accordance with the Declaration precautionary principle, in accordance with the Declaration 
of the WHO Fourth Ministerial Conference on Environment of the WHO Fourth Ministerial Conference on Environment 
and Health in Budapest in 2004.and Health in Budapest in 2004.””

nn Report WP7 Summary PINCHE policy recommendations Policy Report WP7 Summary PINCHE policy recommendations Policy 
Interpretation Network on ChildrenInterpretation Network on Children’’s Health and Environment s Health and Environment 
(PINCHE) Policy Interpretation Network on Children(PINCHE) Policy Interpretation Network on Children’’s Health s Health 
and Environment QLK4and Environment QLK4--20022002--02395 02395 
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ObservationsObservations
nn Government lack of acknowledgement of health issuesGovernment lack of acknowledgement of health issues

nn Burden of proof of causality before prevention and precautionBurden of proof of causality before prevention and precaution

nn Reported loss of trust in the processes/systemsReported loss of trust in the processes/systems

nn Loss of decisionLoss of decision--making rights (imposed without consent)making rights (imposed without consent)

nn Characterizations: Characterizations: ““NIMBYISMNIMBYISM”” [not in my backyard]; [not in my backyard]; ““antianti--windwind””, , 
““antianti--wind activistwind activist””; ; ““opponentopponent””; and attributing negative effects based ; and attributing negative effects based 
on fright factors/lack of financial agreements/on fright factors/lack of financial agreements/nocebonocebo effect. effect. 

nn Community / individual financial burdens: consultation and appeaCommunity / individual financial burdens: consultation and appeal l 
processes; relocate; remain exposed; enter into legal actionsprocesses; relocate; remain exposed; enter into legal actions
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ConclusionConclusion

n Acknowledge that:

n Experimental and human research on noise including low 
frequency noise/infrasound and risk factors are available.

n If sited too close to residences, wind turbines can cause harm 
to humans. 

n Children are vulnerable to effects of noise.

n Invoke prevention and precaution before approving more 
projects.

n Provide relief/remedy to those reporting harm.

n Implement vigilance and long term surveillance monitoring.
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For more informationFor more information

carmen.krogh@gmail.comcarmen.krogh@gmail.com

Cell: 613 312 9663Cell: 613 312 9663


