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Dear MA DPU Investigation Board,

Thank you for reviewing my comment.

Please find:
- eighteen (18) comment pages 
- attachment Annex A (from International Electrotechnical Commission Standard 

61400-11 IEC:2002+A1:2006(E))

My page comment will address only those areas of inquiry I have experience and 
familiarity. 

In keeping with the areas of inquiry outlined by the agency announcement D.P.U. 
13-165 October 31, 2013), I will direct comment to:    

Environmental and Human Health
 noise
 
Socio-Economic Impacts

other local economic impacts of WEFs

Safety
 radio and signal interference

Regarding survey format, question No. 1, the meaning of best practices. 

I take best practices to be synonymous with promising practice as cited by the 
Massachusetts Wind Turbine Health Impact Study.  

“A promising practice must have some objective basis for claiming effectiveness and 
must have the potential for replication among other organizations.”  
* see ref. cited “Identifying and Promoting Promising Practices.”  Federal Register, Vol. 68. No 131. 131. 
July  2003.  www.acf.hhs.gov/programs/ccf/about_ccf/gbk_pdf/pp_gbk.pdf 

http://www.acf.hhs.gov/programs/ccf/about_ccf/gbk_pdf/pp_gbk.pdf
http://www.acf.hhs.gov/programs/ccf/about_ccf/gbk_pdf/pp_gbk.pdf


Environmental and Human Health - Noise

1. Best practices the Department should include in its guidance and 
why?
 Provisions for the management of noise pollution is the purview of the local 
municipality.  Direction and standards of protection are largely the responsibility of the 
state.  

 February 2013, speaking at a municipal wind conference at the University of 
Massachusetts Dartmouth, the Deputy Commissioner of the Massachusetts Department 
of Environmental Protection (DEP) indicated that noise regulations, specific to wind 
turbines, were being considered for revision by the agency.
 * see http://www.southcoasttoday.com/apps/pbcs.dll/article?AID=/20130208/NEWS/302080330

 The message to potential host communities and those already having existing 
wind energy project was that the MassDEP is not certain that current regulatory 
guidance, specific to wind turbines, can ensure the publicʼs protection.   

 Locally, evidence provided to state by Falmouthʼs Board of Health is consistent 
with the Wind Turbine Health Impact Study in that “... it is possible that noise from some 
wind turbines can cause sleep disruption.”   
* http://www.mass.gov/dep/energy/wind/turbine_impact_study.pdf ES 4.1.b Health Impacts of Noise and 

Vibration  no. 2.  pg. ES-6 
*Falmouth Board of Health Hearing Health Effects of Wind Turbines May 24, 2012 pg. 1 http://
www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf  

 Below is a comparison of suggested “Wind Turbine Health Impact Study”  
Promising Practices and actual night time noise data collected from Falmouthʼs Wind 1.
 

TABLE A - Promising Practices for Nighttime Sound Pressure Levels by Land Use Type 

Land Use Sound Pressure 
Level

Industrial 70 dBA

Commercial 50 dBA

Village, mixed usage 45 dBA

Sparely populated, 8m/s wind* 44 dBA

http://www.southcoasttoday.com/apps/pbcs.dll/article?AID=/20130208/NEWS/302080330
http://www.southcoasttoday.com/apps/pbcs.dll/article?AID=/20130208/NEWS/302080330
http://www.mass.gov/dep/energy/wind/turbine_impact_study.pdf
http://www.mass.gov/dep/energy/wind/turbine_impact_study.pdf
http://www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf
http://www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf
http://www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf
http://www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf


Land Use Sound Pressure 
Level

Sparely populated, 6m/s wind* 42 dBA

Residential areas, 8m/s wind* 39 dBA

Residential areas, 6m/s wind* 37 dBA

The Falmouth night time noise testing study conducted by MassDEP during late winter 
2012.   
* see attached #2 MassDEP falmouth Wind1 report with appendix

TABLE B - MassDEP falmouth Wind1 report

date location Ambient (L90) 
dBA

Impact (Lmax) 
dBA

Difference

MAR7 ʻ12 #1
#2
#3
#4

29 
29 
29 
30.8 

37.3
40.9
36.1
36.2

8.3
11.9
7.1
5.4

MAR8 ʻ12 #1
#2
#3
#4

39.8
39.8
39,8
40.2

47.1
50.5
46.3
47.4

7.2
10.7
6.5
7.2

MAR15 ʻ12 #1
#2

27
29.3

37.8
37.7

10.8
8.4

MAR27 ʻ12 #1
#2

38.3
39.2

48.8
46.2

10.5
7.0

Lmax is the maximum decibel level attributable to Wind Turbine 1 measured outside of 
residence or location of concern.  

 Noise levels in residential neighborhoods in Falmouth (table B - Lmax), when 
contrasted against residential guidelines (table A), met the recommended compliance 
noise guidelines only 16% of the time.  This represents a stark example of 
ineffectiveness.   

 I provide this contrast to draw the DPUʼs attention to how ineffectual the state 
panelʼs night time Promising Practice limits would be.

 When considering a WEF siting Best Practices, itʼs best to mark out what it is 
thatʼs most important to be protected.  Itʼs common knowledge that at least 50% of the 



wind projects in Massachusetts have inflicted sleep deprivation upon some turbine 
neighbors.  Giving cause for the MA DEP to revise noise regulations specific to wind 
turbines. After all, ensuring basic sleep needs are met where and when people 
traditionally sleep is a universal human health requirement and deserves utmost 
protection.  



MY SUGGESTED BEST PRACTICE

NO wind turbine operations at night time until definitive guidance adequately protects 
the health of ALL exposed individuals.

 The World Health Organizationʼs 2009 Night Time Noise Guidance report states 
that at 35 dBA evidence of electroencephalogram (EEG) awakenings occur (interruption 
to restorative sleep).  Restorative sleep otherwise is synonymous with healthy sleep.   
* World Health Organization, Night Noise Guidelines for Europe, Geneva, 2009. http://
www.noiseandhealth.org/article.asp?
issn=1463-1741;year=2010;volume=12;issue=47;spage=61;epage=63;aulast=Kim

 Not one Sound Pressure Level from the state Wind Turbine Health Impact 
Studyʼs Promising Practices (table A) mets the WHO sound threshold where interruption 
to healthy sleep occurs.  This is further proof of itʼs ineffectiveness. The WHO 2009 
report also makes a point of emphasizing how low frequency sound deserves special 
attention and can create problems for people at noise levels that otherwise might not be 
problematic. The WHO report states that: “For noise with a large proportion of low 
frequency sounds a still lower guideline (than 30dBA) is recommended.”  “It should be 
noted that a large proportion of low frequency components in a noise may increase 
considerably the adverse effects on health”.

 The larger proportion of low frequency components in wind turbine noise is 
evidenced from the International Electrotechnical Commission Standard 61400-11 IEC:
2002+A1:2006(E) Annex A.  This international applicable document serves as additional 
guidance addressing wind turbine siting provisions. Annex A states that noise emission 
from utility sized wind turbines may possess some, or all of the following: 
• infrasound 
• low-frequency noise impulsivity 
• low-frequency modulation of broadband or tonal noise  
Annex A suggests the appropriate measure of infrasound is G-weighted sound pressure 
level according to ISO 7196. 
* See Annex A for quantitative measures of low frequency elements of wind turbine noise. 

 The definition and quantification of a night time period is a local matter and best 
left to host communities.  For example, Falmouthʼs Town Code § 191-10 regulates the 
hours of trash collection to the hours of 7:00 a.m. to 7:00 p.m. 
**see http://ecode360.com/9074306  

http://www.noiseandhealth.org/article.asp?issn=1463-1741;year=2010;volume=12;issue=47;spage=61;epage=63;aulast=Kim
http://www.noiseandhealth.org/article.asp?issn=1463-1741;year=2010;volume=12;issue=47;spage=61;epage=63;aulast=Kim
http://www.noiseandhealth.org/article.asp?issn=1463-1741;year=2010;volume=12;issue=47;spage=61;epage=63;aulast=Kim
http://www.noiseandhealth.org/article.asp?issn=1463-1741;year=2010;volume=12;issue=47;spage=61;epage=63;aulast=Kim
http://ecode360.com/9074306
http://ecode360.com/9074306


 This again serves as example that local decision makers are responsible for 
noise pollution provisions.  Yet, state guidance is provided.  For example, at a minimum 
a 10 hour night time period is recommended by the stateʼs Executive Office of Health 
and Human Services (EOHHS) for children.  
* see http://www.mass.gov/eohhs/gov/departments/dph/programs/community-health/mass-in-motion/kids-

health/
           

 The low frequency component of utility scale wind turbines, coupled with existing 
data from the Falmouth, Fairhaven and Kingston night time noise testing, indicate that 
the suggested Promising Practices from the stateʼs Wind Turbine Health Impact Study 
(table A) will likely have a debilitating effect upon healthy quality sleep.  This according 
to World Health Organization.   

Day time wind turbine effects “unknown” given current state setback guidance

 To date, there is no clear, predictable and protective state setback standard that 
ensures a Promising Practice of turbines being sited in appropriate locations, even 
during day time operations.  This fact is evidenced by Massachusetts DEPʼs position on 
the matter.  After reviewing the January 2012 Wind Turbine Health Impact Study, and 
over 500 public comments, MassDEP concluded that the information currently available 
suggests the need to consider revisions to MassDEPʼs noise regulations and policy to 
address wind turbine noise.
* see www.cbuilding.org Oct 26, 2013

 The 2011 wind turbine model bylaw, written by the DOER, has plainly been shown 
not to be effective, all of the time, for all citizens exposed to WEF noise pollution.   In 
Falmouth, Fairhaven, Scituate and Kingston (to name a few), officially reported health 
complaints persist during day time turbine operations.  The 2011 wind turbine model 
bylaw states that a permit SHALL NOT BE GRANTED if the permit granting authority 
finds that there is substantial evidence that a nuisance is expected to be created by the 
use. 
* see http://www.mass.gov/eea/docs/doer/gca/wind-not-by-right-bylaw-june13-2011.pdf
 Nuisance has been found in Falmouth by the Zoning Board of Appeals. 
*see http://www.capenews.net/falmouth  

 In both private nuisance cases, the properties exceed 2011 state Wind Turbine 
Model Bylaw setback criteria.  Yet “noise,” pursuant to 310 CMR 7.10, is not effectively 
being prevented by the current MassDEPʼs 10dBA above ambient limit.  This was the 
decision of a Massachusetts Superior Court judge that recently ruled on an injunction 
suit against wind turbine day time operations.  The judge further stated that neighbors 
suffered irreparable physical and psychological harm from Falmouthʼs wind turbines.    
* see attached #1 Commonwealth of Massachusetts Barnstable County Superior Court Civil Action  no. 

BACV2013-00281

http://www.mass.gov/eohhs/gov/departments/dph/programs/community-health/mass-in-motion/kids-health/
http://www.mass.gov/eohhs/gov/departments/dph/programs/community-health/mass-in-motion/kids-health/
http://www.mass.gov/eohhs/gov/departments/dph/programs/community-health/mass-in-motion/kids-health/
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A Promising Practices for day time, and possibly night time wind turbine operation 

 A noise setback of 10 times the rotor diameter of the turbine from the nearest 
residentially zoned parcel may be an appropriate Promising Practice for day time, and 
possibly night time wind turbine operation.  This guidance has received support from the 
Cape Cod Commission in itʼs Cape Cod Regional Policy Plan (RPP) Minimum 
Performance Standard E1.8 - Noise (* see http://www.capecodcommission.org/index.php?id=76])
           
2. Should the siting guidance for WEFs differ based on location-specific factors 
such as population density, geographic classifications (i.e., urban/rural/
suburban), and land-use classifications of the host site and nearby uses?  Should 
the guidance differ based on the scale of the WEFs (e.g., MW capacity or height of 
the turbines) or the number of turbines or total capacity of the installation? 

 YES. Location-specific factors, especially population density, as well as 
geographic classifications as highlighted the the state studyʼs table A (above) and land-
use classifications similar to those addressed in Falmouthʼs Town Code § 191-11 
implementing extra concern toward residentially zoned districts as opposed to 
nonresidential, business, agricultural, light industrial, public use and marine zoning 
districts.
*see http://ecode360.com/9074306 

 Guidance relative the scale, number or total MW capacity is irrelevant until 
medical and scientific consensus is reached regarding adverse health impact and safety 
provision development.  Once sn accurate understanding is achieved in this area, 
guidance development relative scale, number or total MW capacity can only then be 
formulated and implemented.

3. What types of stakeholder involvement and community outreach are most 
helpful in reviewing WEF proposals at the local level?  Cite or provide examples, 
if any, of municipalities in Massachusetts or elsewhere that employ such 
practices.
 
 A public hearing, for which notice is given as provided in MGL C. 40A, § 11 
should suffice for local stakeholder involvement.  Effective community outreach should 
be transparent and expose potential best and worst case scenarios that may be realized 
from the preposed project.  

 An example of what not to do is Falmouthʼs experience where one-sided 
presentations, by project manager, Assistant Town Mgr. Heather Harper, were delivered 
to Town Meeting members. Subsequent Town Meeting presentations and petitioning for 
funding presented only the fiscal benefits of the project. 
*see Falmouth Community TV - 12-9-2010 - Zoning Board of Appeals file #83-10 - minutes 51.00 through 
57.00  
 The vetting process for review of potential adverse implications from windmills 
(Falmouth bylaw circa 1991) was directed to undergo a special permitting process.  

http://www.capecodcommission.org/index.php?id=76
http://www.capecodcommission.org/index.php?id=76
http://www.capecodcommission.org/index.php?id=76%5D
http://www.capecodcommission.org/index.php?id=76%5D
http://ecode360.com/9074306
http://ecode360.com/9074306


However, the special permit process was circumvented due to bylaw interpretation 
exempting “public good” use located on “public use” districted parcels.  Thereby, 
Falmouthʼs town wind energy project was not afforded the scrutiny otherwise required 
for a windmill (wind turbine) project.    

 Throughout Falmouthʼs entire development process, the November 2005 
Feasibility Study prepared by KEMA, Inc. & Ecology and Environment, Inc. was ignored. 
The 2005 Feasibility Study stated that “a total of 99 residential properties are located 
within a half-mile radius of the turbine site. All of these properties lie to the west and 
south of the site” 
*see http://www.falmouthmass.us/energy/falmouth%20feasibility%20study_111505.pdf pg 45.   

 The 2005 Feasibility Study states, “The following figures estimate the maximum 
noise impact (broadband noise) for a GE 1.5 MW (65 meters (213 feet) hub height) and 
a GE 2.5 MW turbine (84 meter (278 feet) hub height). The 2.5 MW turbine has a 
slightly higher impact than the 1.5 MW turbine. In both cases, the estimated maximum 
impact is about 42 to 44 dB (A) at the property line of residences to the west or the 
south” 
*see http://www.falmouthmass.us/energy/falmouth%20feasibility%20study_111505.pdf pg 51.  

 For the DPUʼs information, the Falmouth turbines are Vestas 1.65 MW, and 
according to night time noise sample levels (*based on table B - above), emit an average 
level of 42.69 dBA out to a distance of approximately 2000 feet.  In other words, 
predicted night noise emissions were verified during post construction examination, and 
night noise levels exceed those specified by WHO to interrupt restorative or healthy 
sleep. 

 Falmouthʼs WEF project was initially welcomed into the community largely for itʼs 
perceived economic benefit.  The subsequent adverse health impacts were unexpected. 
Turbine project manager, Assistant Town Mgr. Heather Harper failed to appropriately 
share critical aspect of available information with the townʼs decision makers.  
Community outreach seemingly was funneled toward a pre-determined outcome.

Suggested policy for reviewing WEF proposals at the local level shall include: 
 
 Project special permit application and a full site plan review by the permit 
granting authority.  This process shall include written referrals from the following:
A. Conservation Commission, with respect to Wetlands Protection.
B. Building/zoning Commissioner, relative to zoning requirements.
C. Board of Health, concerning site suitability relative health impact of residents in 
proximity.
D. Public Works, concerning the design of streets, drives, drainage, sewerage and 
water systems.
E. Fire Department, with regard to the number and location of hydrants, alarm boxes 
and access for emergency vehicles.

http://www.falmouthmass.us/energy/falmouth%20feasibility%20study_111505.pdf
http://www.falmouthmass.us/energy/falmouth%20feasibility%20study_111505.pdf
http://www.falmouthmass.us/energy/falmouth%20feasibility%20study_111505.pdf
http://www.falmouthmass.us/energy/falmouth%20feasibility%20study_111505.pdf


F. Police Department, concerning public safety.
G. Design Review Committee, relative to the placement and design of signs,
landscaping, architectural style and site planning.
H. Finance Committee (municipal projects)
* see http://www.falmouthmass.us/planning/sprules.pdf 

4. Should the Department recommend to municipalities that they address WEFs 
through specific zoning/site plan mechanisms?  If so, which ones?

           
 No.  Local town government will manage appropriate WEF growth for and with 
their own community.  DPU recommendations could have underlying interests otherwise 
not necessarily shared by the particular communityʼs best interests.  I suggest no 
influences what-so-ever from DPU.  State guidance should avail itself from agencies 
that have missions consistent with primary core interests and concerns of community 
shareholders.  See suggested policy guidance appropriate for Falmouth in item 3 
above.     

5. To what extent are siting guidance considerations for WEFs a reflection of the 
existing WEF technology?  Are there technological developments for WEFs on 
the horizon that are likely to influence a determination of what constitutes best 
practices for siting WEFs?

 I cannot answer.  I can only comment on my experience in terms of what current 
technology provides in ways of WEF siting considerations relative health impact. 

6. How should “successful siting” of WEFs be defined?  Provide examples of 
WEF installations in Massachusetts or elsewhere that illustrate “successful 
siting” practices.  What factors made the siting successful?  What data or other 
information are available to document the successful siting outcomes of such 
projects?

 The definition of “successful siting” shall be determined locally by the host 
community.  In no case will a site be assessed as “successful” if the WEF violates DEP 
noise guidance levels. Additionally, in no case will a site be assessed as “successful” if 
officially recorded complaints arise concerning wetlands protection, zoning challenges, 
public health and safety, streets, drives, drainage, sewerage and water systems 
challenges, and residential/commercial property devaluation attributed to the WEF.   

7. How should “unsuccessful siting” of WEFs be defined?  Provide examples of 
WEF installations in Massachusetts or elsewhere that illustrate “unsuccessful 
siting” practices.  What factors made the siting unsuccessful?  What data or 
other information are available to document the unsuccessful siting outcomes of 
such projects?

 Any violation of DEP noise guidance levels and any officially recorded complaints 
that arise concerning wetlands protection, zoning challenges, public health and safety, 

http://www.falmouthmass.us/planning/sprules.pdf
http://www.falmouthmass.us/planning/sprules.pdf


streets, drives, drainage, sewerage and water systems challenges, and residential/
commercial property devaluation attributed to the WEF.
Examples:
Florida MA - Official public health and safety complaints
Hancock MA - Official public health and safety complaints
Templeton MA - Official public health and safety complaints
Scituate MA - Official public health and safety complaints 
Kingston MA - Official public health and safety complaints
           

Newburyport MA - Official public health and safety complaints
Fairhaven MA - Official public health and safety complaints                              
Nantucket MA - Official public health and safety complaints
Buzzards Bay MA - Official public health and safety complaints
Falmouth MA - Official public health and safety complaints, property devaluation 
attributed to the WEF, violation of DEP noise guideline

Data supporting Falmouthʼs “unsuccessful siting” outcome 
*see 
1) Falmouth Board of Health Hearing Health Effects of Wind Turbines May 24, 2012 pg. 1 http://

www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf 
2) Wind Turbine Options Analysis Process (WTOP)
3) WTOP Final Report
4) Cape Cod community considers taking down wind turbines after ...
5) Falmouth ZBA Rules Wind Turbines are a Nuisance ... - CapeNews
6) Judge Orders Falmouth to Run Wind Turbines on 12-Hour Schedule ...
7) Falmouth ZBA Rules Wind Turbines Are Nuisance at Ridgeview Avenue Home

8. What, if any, provisions should the guidance include to address post-
construction monitoring and compliance measures?

 First, do no harm.

9. Identify any existing regulatory standards, policies, or practices of 
Massachusetts state agencies that may adversely affect appropriate siting 
outcomes for WEFs.  What, if any, changes should be made to such standards, 
policies and practices?

 Adversity affecting appropriately sited WEFs abound! During hearings conducted 
by the Joint Telecommunications, Utilities and Energy Committee (Dec 3, 2013 & Oct 
20, 2011), testimony regarding the Wind Energy Siting Reform Act (WESRA) was taken.  
Here are some views from influential agency representatives.

• Mr. Francis Pullaro, current Executive Director of Renewable Energy New England 
(RENEW), cited the state expert panel convened to examine the existing health 
impact literature associated with exposure to wind turbines.  He claimed that the 
Massachusetts Departments of Public Health (DPH) and Environmental Protection 

http://www.cbuilding.org/sites/cbi.drupalconnect.com/files/Board_of_Health_Hearing_Testimony_5.24_0.pdf
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http://www.google.com/url?sa=t&rct=j&q=falmouth%20votes%20to%20tear%20down%20turbines&source=web&cd=13&cad=rja&ved=0CDUQFjACOAo&url=http%3A%2F%2Fwww.foxnews.com%2Fpolitics%2F2013%2F02%2F26%2Fcape-cod-community-considers-taking-down-wind-turbines-after-illness-noise%2F&ei=itzOUpyuMamysQTsrICADA&usg=AFQjCNE0UfrGFU41mkvpHIGg71ktoZ-SkQ
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(DEP) joint report would prove the Inaccuracy of testimony of speakers that had 
shared experiences of sleep deprivation caused by wind turbines.  Evidenced by 
conclusions made in the stateʼs Wind Turbine Health Impact Report, Mr. Pullaroʼs view 
has been strongly rejected relative sleep health.  

• Ms. Sue Reid, current Vice President and Director of the Massachusetts Conservation 
Law Foundation, and co- chair of the MA Bar Associationʼs Energy & Environment 
Task Force, exclaimed that good projects are being held at bay too long. She added 
that all energy sources have trade-offs, implying that we should endorse a principle of 
making some citizens and towns disposable simply because thatʼs how “the energy 
business” is done.


• Ms. Barbara Kates-Garnick, current energy undersecretary at the state Executive 

Office of Energy and Environmental Affairs testified that there was nothing in the 
WESRA bill that would take away local control.  This fact remains debatable, yet itʼs 
strikingly odd that the DPU, which can decide to over-rule local control, should now 
suddenly become involved in WEF siting.

 During address to various media outlets, notable Patrick Administration staffers 
went on record concerning WEFs and their siting.

• Kenneth Kimmell, Commissioner of the Massachusetts Department of Environmental 
Protection, in the article “MassDEP: on duty and on-guard for the environment,” stated 
Mass DEP continues to reduce air pollutants from industrial source. And he added that 
the Commonwealthʼs investment in MA DEP reaps environmental, public health and 
economic development benefits that help to sustain our quality of life.  Yet, numerous 
air pollution violations (wind turbine noise) continue and go without any DEP 
inspection and/or public health protective mitigation.

• Steven Clarke, Executive Office of Energy and Environmental Affairs Assistant 
Secretary and the stateʼs director of wind energy development, has said setbacks in 
the range of a thousand (1000) feet are “robust siting standards.”  Yet, the distances 
involving positive nuisance decisions have reached nearly two thousand (2000) feet.  

 Finally, the Massachusetts DEPʼs position, after reviewing the January 2012 
Wind Turbine Health Impact Study, and over 500 public comments, concluded that the 
information currently available suggests the need to consider revisions to MassDEPʼs 
noise regulations and policy to address wind turbine noise. * see www.cbuilding.org Oct 26, 
2013

 The January 2012 Wind Turbine Health Impact Report “recommends an ongoing 
program of monitoring and evaluating the sound produced by wind turbines that are 
installed in the Commonwealth.  IEC 61400-11 provides the standard for making noise 
measurements of wind turbines (International Electrotechnical Commission, 2002).” 
*note - Annex A; additional guidance addressing wind turbine siting provisions is included as part of IEC 
61400-11  

http://www.cbuilding.org
http://www.cbuilding.org


 “In general, more comprehensive assessment of wind turbine noise in populated 
areas is recommended.  These assessments should be done with reference to the 
broader ongoing research in wind turbine noise production and its effects, which is 
taking place internationally.  Such assessments would be useful for refining siting 
guidelines ... Closer investigation near homes where outdoor measurements show A 
and C weighting differences of greater than 15 dB is recommended.” 
*see pg. 61 Wind Turbine Health Impact Report

 The DEP, acknowledging the Wind Turbine Health Impact Reportʼs 
recommendations, should be moving to develop an ongoing program implementing 
Annex A guidance addressing wind turbine siting provisions.  The implementation of the 
ʻbroader ongoing research in wind turbine noise productionʼ referred by the Report, and 

the position seemingly supported by DEP, specifically addresses evolving research 
pointed toward low frequency and infrasound sound pressure effect.

 To date, the DEP methods for measuring the sound emanating from wind 
turbines, and the appropriate metrics for establishing protective guidelines are woefully 
lacking.  Current noise pollution measurement guidelines do not address low frequency 
and infrasound sound pressure effect, and as a result, adversely affect appropriate 
siting outcomes for WEFs.

 A difference between A weighted and C weighted sound pressure levels should 
be part of any future noise specifications and noise guideline criteria.

10. Identify any aspects of local, regional, state, and federal regulatory reviews for 
siting of WEFs in Massachusetts where current siting provisions are in conflict or 
the actions of permitting entities are at cross purposes.  How, if at all, can the 
guidance help to resolve such conflicts?

 MassDEP noise guideline criteria and sampling protocol has admittedly been 
identified as deficient by the agency.  There are 18 reviews worldwide of the peer-
reviewed evidence often cited, that address harm impact from wind turbines to human 
health. One of these references listed in the “18 reviews” is from the Minnesota 
Department of Health (2009)
*see www.health.state.mn.us/divs/eh/hazardous/topics/windturbines.pdf
It concludes:
 “The most common complaint in various studies of wind turbine effects on people 
is annoyance or an impact on quality of life. Sleeplessness and headache are the most 
common health complaints and are highly correlated (but not perfectly correlated) with 
annoyance complaints. Complaints are more likely when turbines are visible or when 
shadow flicker occurs. Most available evidence suggests that reported health effects are 
related to audible low frequency noise”

 A process is underway to implement relevant revision to resolve guidance 
inefficiencies and conflict.  It is my hope and expectation that key recommendations, 

http://www.health.state.mn.us/divs/eh/hazardous/topics/windturbines.pdf
http://www.health.state.mn.us/divs/eh/hazardous/topics/windturbines.pdf


previously cited above (#9), will be integrated into noise guidance before further WEF 
development.    

11. Are there issues that should be added to or deleted from the list above?

 Yes. In the interest of the issue framing the underlying DPU policy of “energy 
justice,” the list should include a general question that better captures the attitude of the 
respondent.  To date, given the lack of consensus among the medical and scientific 
communities relative adverse impact, and the lack of a comprehensive noise guideline 
criteria and sampling protocol, it would be of value to the DPU if citizens are asked 
whether they are willing to gamble the tranquility of health and property rights already 
ordained.  In so doing, the Department ensures the public trust and establishes 
transparency, public participation and collaboration.  All this, in addition to possibly 
saving valuable time, effort and money.

12. How can the Department and other state agencies involved in WEF-related 
policies and programs best encourage the use of the guidance to achieve the 
intended benefits?

 The best means to encourage any WEF-related guidelines should begin with an 
honest public accounting of risk.  For many citizens and communities, the intended 
benefits have translated into sickness, social strife and financial mayhem.  Holding too 
tightly to the intended benefits of the idea of wind energy, while WEF implementation 
detriments plague communities, is irresponsible and will quite possibly be a good ideas 
undoing.   





 Let me finish this section and suggest that itʼs prudent to conclude that best 
available science is woefully lacking.  Clear and predictable protective standards have 
yet to be formulated and implemented.  Any Best Practice which draws on a woefully 
lacking body of science in an effort of ensuring wind turbines will be sited in appropriate 
locations... is merely a gamble.  

Gambling... a perfect segue to the next section. 



Socio-Economic Impacts - Other local economic impacts of WEFs

1. What are the best practices the Department should include in its guidance and 
why? If these recommendations are reflected in existing siting provisions used in 
municipal, county, state or federal jurisdictions in the United States or 
internationally, please cite such provisions and comment on the appropriateness 
of including such provisions in the Departmentʼs guidance.

 A best practice should be effective locally and should aid in promoting the 
prosperity of the community.  Fundamentally, it should work similarly as zoning laws.  
Like zoning Bylaws, best practices, relative WEFs. should enhance all aspects of the 
communityʼs general welfare rather than only improving the economic interests of any 
particular property owner, including government.

 Falmouthʼs WEF project was initially welcomed into the community largely for itʼs 
perceived economic benefit.  The subsequent adverse financial impact was totally 
unexpected. In the chart below is the a deficit projection column, copied from the Wind 
Turbine Alternatives Report #3 calculated by Falmouthʼs town staff.  It is a stark 
testimonial to the fiscal burden experienced by the Falmouth municipality. 
*see Wind Turbine Alternatives Report #3 page 3 - column 1

2214
Fiscal Year
Projected

Projected Annual 
Deficit Spending (*)

FY2015 $687,753

FY2016 $675,522

FY2017 $671,563

FY2018 $660,957

FY2019 $566,667

FY2020 $543,485

FY2021 $520,675

FY2022 $493,846

http://www.falmouthmass.us/selectmen/wind%20turbine%20alternatives%20report%20no%203.pdf
http://www.falmouthmass.us/selectmen/wind%20turbine%20alternatives%20report%20no%203.pdf


Fiscal Year
Projected

Projected Annual 
Deficit Spending (*)

FY2023 $478,385

FY2024 $511,060

FY2025 $486,760

Project Life Deficit
Total         --------->

$6,296,673

(*) town wind projectʼs 12 hour operation model

 Falmouthʼs revised (April 2012) Wind Energy System Bylaw reflects an existing 
siting provision that is appropriate and which exemplifies a best practice.
*see Wind Energy Systems Bylaw 

 The reason why this Bylaw should be considered appropriate in the context of 
local economic impact is because the revised Bylaw represents a local communityʼs 
desire to stabilize neighborhoods and preserve the character of itʼs own community by 
better managing its future wind energy growth.

 This achievement was a direct consequence of presently poorly sited WEFs in 
Falmouth.  The locations of these poorly sited WEFs were a direct consequence of 
recommendations made by the Massachusetts Clean Energy Center and itʼs 
consultants. The significant and unanticipated adverse fiscal impact upon the Town of 
Falmouth is a direct consequence of the locations of these poorly sited WEFs.

2. Should the siting guidance for WEFs differ based on location-specific factors 
such as population density, geographic classifications (i.e., urban/rural/
suburban), and land-use classifications of the host site and nearby uses? Should 
the guidance differ based on the scale of the WEFs (e.g., MW capacity or height of 
the turbines) or the number of turbines or total capacity of the installation?

 Yes.  As previously cited in the Environmental and Human Health - Noise section.  
If Home Rule local authority is to be respected relative WEF siting, the local government 
will manage WEF growth appropriately.  

3. What types of stakeholder involvement and community outreach are most 
helpful in reviewing WEF proposals at the local level? Cite or provide examples, if 
any, of municipalities in Massachusetts or elsewhere that employ such practices.

http://www.falmouthmass.us/planning/wind%20systems%20bylaw%20article12-13-12.pdf
http://www.falmouthmass.us/planning/wind%20systems%20bylaw%20article12-13-12.pdf


 Please see previously cited remarks in the Environmental and Human Health - 
Noise section.  I have made clear that ʻhonestʼ community outreach in Falmouth was 
pitifully lacking, though information was available to town presenters.  

 As reflected by the work conducted by Falmouthʼs Wind Turbine Option Process 
group, and as a result of poorly sited town WEFs, one of the central stakeholder groups 
was concerned about economic impacts on property owners.

 Iʼve made clear the financial hardship the Town of Falmouth is facing as a result 
of poorly sited WEFs.  Stepping down to neighbors and individual property owners, 
besides health, the asset of most value to most citizens of a community is the financial 
investment of their home.  I will address my views on this subject in question 9.     

4. Should the Department recommend to municipalities that they address WEFs 
through specific zoning/site plan mechanisms? If so, which ones?

 No.  Local town government will manage appropriate WEF growth for and with 
their own community.  DPU recommendations could have underlying interests otherwise 
not necessarily shared by the particular communityʼs best interests.  I suggest no 
influences what-so-ever from DPU.  State guidance should avail itself only from 
agencies that have mission objectives consistent with primary core interests and 
concerns of community shareholders.  

 The mechanism that works well in Falmouth is either a project special permit 
application and a full site plan review by the permit granting authority.  This process 
shall include written referrals from the following:
A. Conservation Commission, with respect to Wetlands Protection.
B. Building/zoning Commissioner, relative to zoning requirements.
C. Board of Health, concerning site suitability relative health impact of residents in 
proximity.
D. Public Works, concerning the design of streets, drives, drainage, sewerage and 
water systems.
E. Fire Department, with regard to the number and location of hydrants, alarm boxes 
and access for emergency vehicles.
F. Police Department, concerning public safety.
G. Design Review Committee, relative to the placement and design of signs,
landscaping, architectural style and site planning.
H. Finance Committee (municipal projects)
* see http://www.falmouthmass.us/planning/sprules.pdf 

5. To what extent are siting guidance considerations for WEFs a reflection of the 
existing WEF technology? Are there technological developments for WEFs on the 
horizon that are likely to influence a determination of what constitutes best 
practices for siting WEFs?

http://www.falmouthmass.us/planning/sprules.pdf
http://www.falmouthmass.us/planning/sprules.pdf


 I cannot answer.  I can only comment on my experience in terms of what current 
technology provides in ways of WEF siting considerations relative economic impact. 

Questions 6. through 8. relative local economic impacts of WEFs are suitably 
answered by my responses in the Environmental and Human Health - Noise 
section. 

9. Identify any existing regulatory standards, policies, or practices of 
Massachusetts state agencies that may adversely affect appropriate siting 
outcomes for WEFs. What, if any, changes should be made to such standards, 
policies and practices?

 The acknowledgement by the stateʼs Wind Turbine Health Impact Report that 
sleep impact can occur from wind turbines, coupled with “unknown” safe setback 
distances, sends a poignant message to home owners.  Health affected or not, the 
home owner near wind turbines has been dealt a property value loss.  And the potential 
home buyer, looking to find the right investment and place to live, is certain to avoid 
property listings that include potential sleeplessness for themselves and their families.

 In Massachusetts, disclosure of environmental issues are required when selling 
residential property, (i.e. toxic waste, soil contamination, landfills, petroleum fuels 
storage etc.)  Wind turbines have become a listed disclosure item due to effects of  
health risks and “uncertain” safe setback distances.  Professional property appraisers, 
as well as realtors, now protect themselves from possible liability.  While the disclosure, 
the uncertainty of health impact, and the stigmatizing of property, leaves home owners, 
and their biggest financial asset, unprotected.

 Yet, the Massachusetts Clean Energy Center (MassCEC) recently heralded itʼs 
report - Relationship between Wind Turbines and Residential Property Values in 
Massachusetts - in an attempt to dispel fear and to discredit local professional property 
appraisers and realtors.  
*see http://images.masscec.com/uploads/attachments/2014/01/Relationship%20between%20Wind
%20Turbines%20and%20Residential%20Property%20Values%20in%20Massachusetts.pdf  

 Independent local realtor research has shown loss of property value for homes in 
proximity to turbines. The trend is illustrated by local observations and experiences.  
The totality of effect, community to community, realtor to realtor, strongly rejects the 
conclusion of the CECʼs report. The CEC report simply demonstrates that if you dilute 
the influence of wind turbines on property prices by including as large an area as 
possible, you can guarantee you will not find a significant effect..
*see Falmouth Real Estate — “The Turbine Effect”, & Turbines complicate sales of abutting homes | 
SouthCoastToday.com

 An assertion will likely be argued that local residential property prices near wind 
turbines have not been impacted based on local assessor department records. 
Assessed property value is not appropriate in this consideration according to the stateʼs 

http://images.masscec.com/uploads/attachments/2014/01/Relationship%20between%20Wind%20Turbines%20and%20Residential%20Property%20Values%20in%20Massachusetts.pdf
http://images.masscec.com/uploads/attachments/2014/01/Relationship%20between%20Wind%20Turbines%20and%20Residential%20Property%20Values%20in%20Massachusetts.pdf
http://images.masscec.com/uploads/attachments/2014/01/Relationship%20between%20Wind%20Turbines%20and%20Residential%20Property%20Values%20in%20Massachusetts.pdf
http://images.masscec.com/uploads/attachments/2014/01/Relationship%20between%20Wind%20Turbines%20and%20Residential%20Property%20Values%20in%20Massachusetts.pdf
http://capecodwave.com/turbine-real-estate/
http://capecodwave.com/turbine-real-estate/
http://www.google.com/url?sa=t&rct=j&q=%22turbines%20complicate%20sales%20of%20abutting%20homes%22&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.southcoasttoday.com%2Fapps%2Fpbcs.dll%2Farticle%3FAID%3D%2F20130525%2FNEWS%2F305250341&ei=UDfVUuv-JJWpsQSV3YDADA&usg=AFQjCNHb4dJm17r2mHiyDk4UBiU21FDDKA&bvm=bv.59378465,d.cWc
http://www.google.com/url?sa=t&rct=j&q=%22turbines%20complicate%20sales%20of%20abutting%20homes%22&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.southcoasttoday.com%2Fapps%2Fpbcs.dll%2Farticle%3FAID%3D%2F20130525%2FNEWS%2F305250341&ei=UDfVUuv-JJWpsQSV3YDADA&usg=AFQjCNHb4dJm17r2mHiyDk4UBiU21FDDKA&bvm=bv.59378465,d.cWc
http://www.google.com/url?sa=t&rct=j&q=%22turbines%20complicate%20sales%20of%20abutting%20homes%22&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.southcoasttoday.com%2Fapps%2Fpbcs.dll%2Farticle%3FAID%3D%2F20130525%2FNEWS%2F305250341&ei=UDfVUuv-JJWpsQSV3YDADA&usg=AFQjCNHb4dJm17r2mHiyDk4UBiU21FDDKA&bvm=bv.59378465,d.cWc
http://www.google.com/url?sa=t&rct=j&q=%22turbines%20complicate%20sales%20of%20abutting%20homes%22&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.southcoasttoday.com%2Fapps%2Fpbcs.dll%2Farticle%3FAID%3D%2F20130525%2FNEWS%2F305250341&ei=UDfVUuv-JJWpsQSV3YDADA&usg=AFQjCNHb4dJm17r2mHiyDk4UBiU21FDDKA&bvm=bv.59378465,d.cWc


Bureau of Local Assessment.  “An assessment is the value placed upon all real and 
personal property for the purpose of local property taxation.”  That is why, when 
acquiring a loan to purchase property/refinance property, the lender (bank) will likely 
require a professional appraiserʼs report, as opposed to using a town assessed value.  
One is for sales pricing, the other for levying property tax. 
*see http://www.mass.gov/dor/docs/dls/bla/certificationstandards.pdf  

10. Identify any aspects of local, regional, state, and federal regulatory reviews for 
siting of WEFs in Massachusetts where current siting provisions are in conflict or 
the actions of permitting entities are at cross purposes. How, if at all, can the 
guidance help to resolve such conflicts?

 Massachusetts Clean Energy Center inappropriately incites potential host 
communities with electricity rate-payer funds, cost shared wind project consultants/
contractors/acousticians, and promises of economic-energy windfalls.  Yet, no promises 
are given potential host communities that will ensure WEFs are sited in appropriate 
locations based on clear, predictable and protective standards.  Because, as Iʼve made 
clear, those standards are “unknown.”  

 So far, the guidance having limited success solving such conflicts are those 
provisions embraced by Barnstable Countyʼs Cape Cod Commission and townʼs like 
Bourne and Falmouth.  The CECʼs economic inducements violate locally held principles 
that make community values and character not worth gambling limited fiscal resources. 

11. Are there issues that should be added to or deleted from the list above?

 Yes. In the interest of the issue framing the underlying DPU policy of “energy 
justice,” the list should include a general question that better captures the attitude of the 
respondent.  

 To date, given the lack of consensus among the medical and scientific 
communities relative adverse impact, and the lack of a comprehensive noise guideline 
criteria and sampling protocol, the DPU might ask citizens whether they are willing to 
gamble the tranquility of health and property rights already ordained.  In so doing, the 
Department ensures the public trust and establishes transparency, public participation 
and collaboration.  All this, in addition to possibly saving valuable time, effort and money

12. How can the Department and other state agencies involved in WEF-related 
policies and programs best encourage the use of the guidance to achieve the 
intended benefits?

 The best means to encourage any WEF-related guidelines should begin with an 
honest public accounting of risk.  For many citizens and communities, the intended 
benefits have translated into sickness, social strife and financial mayhem.  Holding too 
tightly to the intended benefits of the idea of wind energy, while WEF implementation 

http://www.mass.gov/dor/docs/dls/bla/certificationstandards.pdf
http://www.mass.gov/dor/docs/dls/bla/certificationstandards.pdf


detriments plague communities, is irresponsible and will quite possibly be a good ideas 
undoing.

Safety - radio and signal interference

I am a former Federal Aviation Administration (FAA) Air Traffic Controller,  I worked at 
"Cape Approach,” from 1992 until June 15, 2013.  I have a total of nearly 33 years of 
radar ATC experience.  Industrial wind turbine operations too close to ATC radar 
systems, in my professional radar ATC opinion, is a definite hazard to aviation safety.  

As example (all accounts are documented and verifiable with the FAA), a pronounced 
increase in anomalous radar events at my facility (Cape Approach) occurred in 2009.  
This increase coincided with the operation of the Massachusetts Military Reservationʼs 
first industrial wind turbine (approximately 3 mi from Cape Approachʼs primary radar 
antenna).  Effects were compounded with Falmouthʼs first industrial turbine coming on-
line (approximately 4 1/2 mi from Cape Approachʼs primary radar antenna).  

Air Traffic Controllers at Cape Approach initiated a formal FAA Corrective Action 
Request (CAR) and in the summer of 2010, the FAAʼs Event Review Committee (ERC) 
investigated the anomalies and found that the radar problems identified by the local 
controllers were “real, dangerous and needed to be fixed.”  

Mitigation attempts followed.  The FAAʼs Correction Action Plan was completed in 
October 2011 (installation of the TDX-2000).  However air traffic controllers at Cape 
Approach continued to experience radar interference and therefore continued to file 
radar abnormality reports. 

As a former air traffic controller at Cape Approach, I speak with firsthand knowledge and 
experience about the impact of wind turbines on ATC radar effectiveness when exposed 
to wind turbine operation impact.  The clutter, false targets and blind spots make it 
extremely difficult for air traffic controllers to safely do their job.  Upon my retirement, 
Cape Approach air traffic controllers continued to experience tracking anomalies, 
despite the installation of the TDX-2000.  Wind turbine operations in close proximity to 
ATC radar operations is dangerous. 

The FAA possesses documentation indicating that FAA Radar Technicians, witness to 
Cape Approachʼs problem, share this same belief and concern.  Yet, WEF installations 
are being approved by the FAA.  



In a United States Court of Appeals (2008). Clark County, Nevada took the Federal 
Aviation Administration to task.  The FAA failed to reasonably explain why the turbines 
would not cause hazardous interference with radar systems at the Ivanpah airport.  The 
Court granted Clark Countyʼs petition for review, and remanded to the FAA.  To date, the 
FAA searches for conclusive evidence rebuking effects of hazardous wind turbine 
interference on ATC radar systems.
*see http://www.cadc.uscourts.gov/internet/opinions.nsf/7F50846E10E85C7685257800004FE332/$file/
06-1377-1111772.pdf

-- END COMMENT --

61400-11 IEC:2002+A1:2006(E)
Annex A
(informative)

Other possible characteristics of wind turbine noise emission
and their quantification

A.1 General

In addition to those characteristics of wind turbine noise described in the main text of 
this standard, the noise emission may also possess some, or all, of the following:
- infrasound
- low-frequency noise
- impulsivity
- low-frequency modulation of broadband or tonal noise
- other, such as a whine, hiss, screech or hum, etc., distinct impulses in the noise, such 
as bangs, clatters, clicks, or thumps, etc.

These areas are described briefly below, and possible quantitative measures are 
discussed.

It should be noted that certain aspects of infrasound, low-frequency noise, impulsivity 
and amplitude modulation are not fully understood at present.  Thus it may prove that 
measurement positions farther away from the wind turbine that those specified in the 
standard may be preferable for the determination of these characteristics.

A.2 Infrasound

Sound at frequencies below 20Hz is called infrasound.  Although such sound is barely 
audible to the human ear, it can still cause problems such as vibration in buildings and, 

http://www.cadc.uscourts.gov/internet/opinions.nsf/7F50846E10E85C7685257800004FE332/$file/06-1377-1111772.pdf
http://www.cadc.uscourts.gov/internet/opinions.nsf/7F50846E10E85C7685257800004FE332/$file/06-1377-1111772.pdf
http://www.cadc.uscourts.gov/internet/opinions.nsf/7F50846E10E85C7685257800004FE332/$file/06-1377-1111772.pdf
http://www.cadc.uscourts.gov/internet/opinions.nsf/7F50846E10E85C7685257800004FE332/$file/06-1377-1111772.pdf


in extreme cases, can cause annoyance.  If infrasound is thought to be emitted, an 
appropriate measure is G-weighted sound pressure level according to ISO 7196.

A.3 Low frequency noise

A disturbance can be caused by low-frequency noise with frequencies in the range from 
2o to 100Hz.  The annoyance caused by noise dominated by low-frequencies is often 
not adequately described by A-weighted sound pressure level, with the result that 
nuisance of such noise may be underestimated if assessed using only an L(avg)eq 
value.

It may be possible to decide whether the noise emission can be characterized as having 
a low-frequency component.  This is likely to be the case if the difference between A and 
C-weighted sound pressure levels exceeds approximately 20dB.

In these circumstances, low-frequency noise may be quantified by extending the one-
third octave band measurement described in the main body of the text, down to 20 Hz.  
For one-third octave bands, the 20, 25, 31.5 and 40 Hz bands should additionally be 
determined.

Narrowband spectra for frequencies below 100 Hz should be determined using a 
bandwidth smaller than one-half the blade passage frequency.

A.4 Impulsivity

An impulsive, thumping sound may be emitted from a wind turbine due, for example, to 
the interaction of the blade with the disturbed wind around the tower.  Impulsivity is a 
measure of the degree of thumping.

A Quantification of impulsivity can be obtained from the average of several 
measurements of the difference between the C-weighted ʻimpulse holdʼ and maximum 
C-weighted ʻslowʼ sound pressure levels.

The impulsive character can also be displayed by recording the filtered sound pressure 
signal using a 31.5 Hz octave band filter.

A.5 Amplitude modulation of the broadband noise

In some cases, it is possible that the broadband noise emitted by a wind turbine is 
modulated by the blade passage frequency giving rise to a characteristic “swishing” or 
“whooshing” sound.

This modulation can be displayed by recording the measured A-weighted sound 
pressure level with time weighting F for at least ten blade passes by the turbine.



The characteristics of this modulation can be influenced by local atmospheric conditions 
(see Annex C), and for this reason such conditions should be recorded during 
measurements.

A.6 Other noise characteristics

If the noise emissions contain a whine, hiss, screech, hum, bang, clatter, click, thump, 
etc., then this characteristic should be reported.  As full description as possible of the 
noise should be given in words, and any measurement that illustrate the nature of the 
noise should be taken. 


