
                 ADVERSE HEALTH ISSUES AND INDUSTRIAL WIND TURBINES. 

This document has vital and fresh information on a subject which has been 

systematically ignored by authorities to date.   A renewable energy technology has 

health issues which are already affecting many world-wide and rising numbers in the 

UK.   Two useful recent interviews are also now available.  

1.With Professor Alec Salt http://www.2gb.com/article/alan-jones-%E2%80%93-

professor-alec-salt  

2. Sky News - between Alan Jones and Senator Chris Back, (who is both a 

parliamentarian and a Vet, who is well aware of the health problems with industrial 

wind turbines).  See:-  

http://www.youtube.com/watch?v=dUl64O5PeoU    

In addition Dr. Chris Hanning, formerly Consultant in Sleep Medicine, University 

Hospitals of Leicester is willing to be contacted through Susan Crosthwaite. Contact 

details.   01465 831363. Email susanmcoss@gmail.com 

His statement from article in the BMJ 2012;344:e1527 doi: 10.1136/bmj.e1527 

(Published 8 March 2012) is that :- 

“The evidence for adequate sleep as a prerequisite for human health, particularly child health, 

is overwhelming. Governments have recently paid much attention to the effects of 

environmental noise on sleep duration and quality, and to how to reduce such noise.1 

However, governments have also imposed noise from industrial wind turbines on large 

swathes of peaceful countryside.”          

N.B. At a meeting last December Fergus Ewing confirmed that there is no central data 

base for turbines approved, in planning, awaiting outcomes of appeals or PLIs or in 

scoping - nor could he say when we will have enough. Many areas are being 'cased' by 

developers quietly so that communities are 'hit' with shocking applications when much 

of the application preparation is already done. It is important to remember that 

Forestry Commission (Scotland) an arm of government, has leased vast areas of 

their/our holdings to wind farm developers for exclusive right of search for 

developments.  All without public participation for the action.   

Ewing also agreed that if we protect wild land then communities would become under 

more severe pressure to 'host' turbines as there would not be less development just less 

space to put them. Already we have turbines visible from nearly half of Scotland. We 

have hundreds that are approved yet to be built and applications lodged with our 

councils at an average of 7 per day.  

Community benefits offered will be proven to be insignificant in the face of 

the health impacts to be suffered and long term negative economic effects 

in vulnerable areas.  The conundrum produced is obvious – but acceptance 

of such benefits has now been recognised to have consequences. i.e. Short 

term questionable ‘gain’ in exchange for unavoidable long term pain.  

http://www.2gb.com/article/alan-jones-%E2%80%93-professor-alec-salt
http://www.2gb.com/article/alan-jones-%E2%80%93-professor-alec-salt
http://www.youtube.com/watch?v=dUl64O5PeoU


It is clear that the adverse health effects suffered by those living near 

IWT’s are real. This has been confirmed by Mike Stigwood who is one of 

the country’s – if not the world’s – leading experts on wind turbine noise. 

His ground-breaking research into amplitude modulation and other noise 

impacts from turbines on residents up to 10km from wind farms supplies 

some of the strongest scientific evidence to date for the environmental cost 

of windfarms.   See his presentation in video and pdf form at:  

http://scotlandagainstspin.org/2013/12/wind-farms-noise-sacrifice-rural-

minorities-mike-stigwood/ 

Unfortunately, the propaganda, spin and rhetoric coming from the wind industry is beginning 

to sound alarmingly similar to the tactics once used by the tobacco lobby.  

http://waubrafoundation.org.au/2014/craig-kelly-wind-turbine-industry-copies-tactics-

tobacco-lobby  

People exercise their right to smoke and choose to do so with prior knowledge of potential 

health effects.  

People are being forced to live near industrial turbines - they have no choice – their 

human and legal rights are being ignored.  

Governments across the world continue to deny that living too close to industrial wind 

turbines is having any impact on the health of their citizens. Reaping excessive subsidies on 

offer for an inefficient energy source does nothing but reward vested interests involved.  

Impacts upon the local population, environment or wildlife are treated as ‘acceptable’ with 

any valid protests made so often over-ruled using the well worn excuse of it ‘being in the 

National Interest.’ Nothing could be further from the truth. They are in essence becoming 

collateral damage with their lives sold to the highest bidder. 

  

Anyone faced with the threat of an unwanted wind farm proposal faces years of anguish, 

financial burden and in many cases life in a property that has become almost impossible to 

sell because few people want a home near a wind farm. So the option of escape is non-

existent. 

  

This is all before any wind farm is built. When that happens and, with no realistic set back 

distance from homes, many residents find their quality of life is destroyed as they try to cope 

with lack of sleep, constant noise and shadow flicker and the very real illnesses those  

conditions can cause. See :- 

  Insomnia as a risk factor for ill health: results from the large ...  

onlinelibrary.wiley.com/doi/10.1111/jsr.12102/abstract - View by Ixquick Proxy - Highlight  
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30 Oct 2013 ... Insomnia as a risk factor for ill health: results from the large population-

based prospective HUNT Study in Norway. Børge Sivertsen1,2,3,*,; Tea Lallukka4,5,; 

Paula Salo4,6,; Ståle Pallesen7,8,; Mari Hysing9,; Steinar ... 

Some end up trapped in a home they cease to enjoy living in because they cannot afford to 

move. Some move away temporarily just so they can sleep and those that manage to leave 

find symptoms disappear. 

  

With multiple wind farms come the grid upgrades, giant pylons and huge sprawling 

substations – all of which can affect the health of the people who are forced to live near 

them.  

The furore now under way from the Australian Medical Associations’ dismissal of adverse 

health effects from wind turbines has backfired to an extent rarely seen. Expert analysis, peer 

reviewed studies and further evidence can be found at:  

http://waubrafoundation.org.au.  Responses to AMA's Position Statement can be found here:  

http://waubrafoundation.org.au/resources/ama-statement-responses-concerned-professionals-

citizens-impacted-residents   

  

Dr Sarah Laurie (Chief Executive Officer of Waubra Foundation) reveals the clear and urgent 

need for the technology of wind power to undergo the kind of health monitoring which 

should have been put in place long ago.      

  

Her Open Letter to the AMA is at: 

  

 http://waubrafoundation.org.au/resources/open-letter-ama-their-position-statement-wind-

farms-health-2014/      

  

A  U.K. Open letter in response to the AMA position can be found at: 

  

http://waubrafoundation.org.au/resources/metcalfe-v-c-k-global-disgrace/ 

  

It is no longer legitimate to ignore reports and peer reviewed studies, supported by good 

evidence, of damage to health from being forced to live in proximity to wind turbines.    

http://waubrafoundation.org.au/
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 Further wind development should cease until claims of ill health are thoroughly investigated 

and crucial monitoring programmes are put in place for people already at risk.   Where 

these effects are consequently found to exist, turbines responsible must be removed as 

required by the Portuguese High Court in the Portuguese case. See: 

  

http://www.asjp.pt/2013/06/08/supremo-da-razao-a-vitima-de-aerogeradores       

The site belongs to the Association of Portuguese Judges.  

THE SUPREME COURT AGREES WITH VICTIMS OF WIND TURBINES  

The judgement upheld the claim of the family affected and the agreement invokes the "right 

to rest, to sleep and to tranquillity" and imposes upon the São Julião Wind Development a 

payment of 30 thousand euros to the family of Ricardo Teixeira Duarte which corresponds to 

approximately 3% of the requested value.  

Professor Emeritus Belfast University Alun Evans, has recently stated in his full report, see    

http://www.principia-scientific.org/wind-farms-and-

health..html?utm_campaign=newsletter_april_3_2014&utm_medium=email&utm_source=ne

wsletter  

that  ‘In conclusion, there are serious adverse health effects associated with noise pollution 

generated by wind turbines. It is essential that separation distances between human habitation 

and wind turbines are increased. There is an international consensus emerging for a 

separation distance of 2 km, indeed some countries are opting for 3 km. The current 

guideline on separation distance is based on ETSU-R-97 and is manifestly out of date. It 

is only relevant to the small turbines of that era. The vastly increased scale of today’s turbines 

means that the current recommendation on turbine separation is grossly inadequate.’ 

  

The new and important expert report from Alec N. Salt and Jeffery T. Lichtenhan 
Department of Otolaryngology, Washington University School of Medicine, St. Louis, 

Missouri. Acoustics Today, Volume 10, Issue One, Winter 2014  

http://scitation.aip.org/content/asa/journal/atdy/10/1/10.1121/1.4870173 

Full report here: 

http://scitation.aip.org/docserver/fulltext/asa/journal/atdy/10/1/1.4870173.pdf?expires=13965

33475&id=id&accname=guest&checksum=5FDB030D8B3D501F18E9DA6270DBEBBB    

and at www.wind-watch.org. 

See Also: 

1 Industrial Wind Turbines and Health: Wind Turbines Can Harm ... 

Wind Turbines Can Harm Humans if too close to Residents.  
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Important further reports are at:- 

http://www.scottish.parliament.uk/S3_EconomyEnergyandTourismCommittee/Inquiries/TH

ARPALAND_INTERNATIONAL_RETREAT_CENTRE.pdf 

  

http://www.windturbinesyndrome.com/2014/medical-school-research-team-confirms-wind-

turbine-infrasound-can-produce-wind-turbine-syndrome-usa/?var=cna 

  

https://www.wind-watch.org/documents/owen-black-affidavit-re-wind-turbine-

syndrome/#.UzoKwQaU0zc.facebook 

  

  

Our own Government’s 'duty of care' to their citizens provides a priority to protect them. 

Ignoring calls of health professionals to investigate, raises the spectre of long and costly legal 

challenges as those affected start to fight back.   Claims of ignorance of the adverse health 

effects caused by industrial wind turbines are no longer valid and therefore complacency is 

not an option.  

That the majority of informed people would not choose to live in proximity to turbines for 

many reasons is clear.    

Once however, alerted to recognised reports of ill effects, a primary reason would be the 

potential risks to their health and that of their families.    

It remains to be seen if this government will step forward and protect us now, but failing this 

it will be interesting to see when the lawsuits will begin. 

 Who is more important – the people living in Scottish communities forced to endure 

avoidable health problems - or wind turbine developers who don't? 

 Finally, it will be noted that controversy rages between experts on many aspects of this 

subject, with dismissals and counter claims being the order of the day....much like the whole 

debate on climate change.  People just seeking the truth are understandably confused.     

Where this aspect differs is that there is now, beyond any reasonable doubt, enough evidence 

for the rapid return to the ‘precautionary principle’ currently missing.  The bottom line is :- 

  

No governments or decision makers have the right to inflict upon the populations they are 

elected to serve, policies which have the potential and capacity to cause harm.   There is a 

duty of care which is both irrefutable and morally sacrosanct.                        
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REAL LIFE STORIES – A SMALL SNAPSHOT OF WHAT IS 

HAPPENING IN OUR A COMMUNITIES. 

  

David Baldwin, Near Girvan, Ayrshire, Scotland 31
st
 March 2014 

We live in the shadow of  Hadyard Hill wind power plant in South Ayrshire, Scotland. Ever 

since it went into operation we have been plagued by the noise emitted from it. The noise 

varies with wind speed and direction, worst when we are downwind of the turbines but often 

still present when upwind.  Due to the fact we are in a sheltered valley and the turbines are on 

a ridge above us we get none of the alleged wind masking, as when the wind blows at the 

turbine site it can be calm at the house. A description of the noise is hard as it varies a lot, but 

my best attempt would say it ranges from a low hum to a full on barrage of thumping. This 

makes spending time outdoors unbearable at times and you get little reprieve when you go 

indoors. It is hard to relax with the low frequency pulsed noise permeating the walls and 

overpowering any attempts to mask it. It is annoyingly audible when trying to relax, watching 

television or listening music, but worst of all is the fact that when you go to bed it is ever-

present and is like trying to go to sleep while a neighbour has a party with  their bass speaker 

right beside your bedroom wall. Unfortunately this party can last for weeks at a time, 

depending on wind speed and direction, and make for poor sleep if you get any at all. Add to 

this the two additional proposed and consented wind farms to the side and rear of our home, 

Hadyard Hill covers the front aspect, I can only see the noise getting worse, not necessarily 

louder but more frequent as we will be downwind from turbines more often than we are at 

present. 

  

WIND FARM-GENERATED NOISE NUISANCE : Farr Wind Farm, Tomatin, 

Highland, Scotland 

Farr wind farm comprises 40 x 100 metre high stall-regulated wind turbines sited on the Farr 

Estate, west of Tomatin village (20 miles north of Aviemore in the Scottish Highlands). The 

estate is owned by a Mr Philip MacKenzie. The wind farm became operational in 2006 and 

has become progressively noisier with time. 

Our home is 6 km from the site, across the River Findhorn valley. Turbines are not visible 

from the premises but at times the noise is intolerable. An increasing number of residents 

over a wide area (a 6-8 km radius of the wind farm site) hear the wind farm noise and 21 

formal complaints were submitted to The Highland Council in December 2013. 

Many residents hear the noise inside their homes and we are all troubled by it outside during 

recreational activities or work. The topography of the area is such that often there is a 

significant difference in wind speeds between the wind farm site and local residences. This 

allows the turbine noise to be heard above all the more local sounds of watercourses, 

movement of vegetation, birdsong and traffic. 

The audible noise varies with the prevailing weather conditions such as wind speed and 

direction, humidity, air temperature etc. The sound may be an irregular roar, a rumbling or 

thumping noise or a deep “flapping” noise. The variation in amplitude makes the noise 



particularly intrusive – it invades one’s space and thought processes. Amplitude Modulation 

(AM) and especially Other Amplitude Modulation (OAM) obviously plays a large part in the 

distress caused to those of us troubled by the noise. However, AM and OAM are not 

measured by wind farm developers and it is difficult to prove the link we feel exists between 

the noise and ill-health. The feeling of helplessness to stop the problem adds to the 

frustration. 

In recent years I have become hypersensitive to noise and suffer migraine attacks much more 

frequently. At times I have to wear ear-plugs while gardening in order to shut out the wind 

farm noise. One of the great pleasures of being outside is hearing the water tumbling down 

the burn, the river flowing over rocks and the wonderful local birdsong. That pleasure is lost 

when Farr wind farm noise dominates and this represents a significant decrease in amenity 

and a significant increase in annoyance. 

The audible frequencies are bad enough but what is the low frequency and infrasound doing 

to our health and well-being? The evidence from around the world is alarming, not only for 

the health of humans, but also for that of birds and animals. The current global concern about 

the impact of wind turbine noise on the health and well-being of all living creatures is 

welcome and timeous. I hope the evidence will cause governments and agencies to reconsider 

the safety of wind power generation and bring a halt to the misery caused to so many 

innocent people and other creatures. ENDS. 

Pat Wells  2 April 2014 

From Mrs. Kay Siddell.  31st. March 2014.   

Re: Hadyard Hill wind farm South Ayrshire. Scotland   

  

‘Since the arrival of the turbines everything changed. The turbines make two different noises 

depending on the wind speed, firstly a dull rumble like a plane coming into land that never quite 

makes the end of the runway, and then as the windspeed picks up, the noise becomes a thumping, 

whooshing beat which seems to permeate throughout the house, in spite of two foot thick stone 

walls and secondary glazing. It is difficult to explain to people, who have not suffered this on a 

continuous basis, what the effects are. The thump of the blades is ever present, even if not at a 

very high level. Even with TV and radio on continuously to try and counteract this I am 

constantly aware of the steady beat of the blades outwith the house. I now know that the constant 

thumping does affect my quality of sleep, if only because sometimes when I wake up in the 

morning I feel really bright and with a light feeling about me. On checking outside I then find that 

the turbines are stopped and were probably static most of the night. The two cold winters of 

2009/2010 and 2010/2011 were a case in point. The turbines barely worked for the entire length 

of cold spells and I did feel much better, in terms of concentration, increased energy and less 

depression.  Our views through the windows consist of a variety of turbines, large and small, in a 

variety of planes, churning round. It is like living in a kaleidoscope which never stops. As a result 

I live with my curtains closed, in a murky world of a badly cleaned aquarium or have the lights 

on all the time. I find this aspect even more infuriating than the noise. It means that I can have no 

enjoyment from the garden. Ear plugs and I-pods can mitigate some of the noise but the turbines’ 



visual pollution is ever present. I now have great difficulty going outside and I require vitamin D 

tablets to make up for a lack of daylight.   The third effect is that of the flicker we experience 

during the winter months, when the sun is very low in the sky. As it rises in the East it shines 

through the moving blades, causing a pulsation of light within the house, making the rooms 

appear to expand and contract. With the approval of Assel Valley and Tralorg Hill wind farms to 

the south & west of us this problem will also occur in the afternoons and evenings. These new 

schemes cannot fail to greatly increase noise nuisance. SSE are currently conducting their 3rd. 

noise survey here. Already, their 1st survey confirmed that current noise constraints have been 

breached.  If the weather is set fair I have to take the car and leave the property, if I reckon that 

the effects will only be intermittent, I go to a bathroom and stay there with a heavy towel round 

my head until the flicker has stopped. All these problems cause stress, which taken together with 

the problems of a greatly reduced selling price and advancing years (I am now 69), have taken a 

severe toll upon me. Since the arrival of the windfarm, I have developed rheumatoid arthritis, 

including cranial arthritis, several events of a shingles related phenomenon, whereby the right 

side of my face freezes, my right eye closes up, and I have difficulty chewing and swallowing, 

and finally breast cancer. Whether any these can be directly related to the effects of the turbines is 

unknown and would be difficult to prove, but it is widely accepted that stress and an impaired 

auto immune system are vital factors in the development of these diseases. At this point I became 

almost too depressed to care. 

  

For the greater part of the last decade all our efforts to get politicians to understand the problem 

have been met by a shrug of the shoulders, handing off the letter to some other department, and 

the general impression that we are just exaggerating the situation. What I find most hurtful is the 

implication that I am involved in the protest against windfarms for personal aggrandizement or to 

seek the limelight. Quite the reverse, but I do feel that I must do what I can to ensure that other 

people do not have to suffer as we have done and unfortunately will suffer more in the future.’ 

Sarah Jane Davis, Nurse, and Health Visitor, Spalding, Lincolnshire, England 

22 April 2012 

Writing as someone who used to live 1km from a windfarm, and whose career has been 

involved in some way or other with public health. I make the following observations. We 

welcomed the wind farm, why would we not? We could not see the turbines from our home. 

We thought them to be admirable structures, a significant engineering achievement, and 

graceful in operation. We were completely and wholly unprepared for the noise and sleep 

deprivation that we immediately suffered from. None of my family have had problems 

sleeping before, but we did then, and being suddenly awoken in the early hours and being 

unable to get back to sleep night after night is very unpleasant, and rapidly makes normal day 

to day living almost impossible. It is well documented, and within the public domain that we 

tried (as other respondents have suggested) ear plugs, white noise machines, fans and 

medication. Nothing worked. Once we stopped sleeping at home, we were able to sleep 

normally again. We can sleep next to motorways, industrial sites, strain stations and airports 

– but this was something else altogether. You do not habituate to it. 

Noise is of course a physical “presence”, and given that science is still discovering more and 

more about how the body “hears” and interprets sounds, my feeling is that we are; A) not 



measuring what is actually being emitted that impacts on human bodies and B) not perhaps 

yet able to scientifically understand the impact of whatever “frequency” (if that is what it is) 

has on the human body. There is, in my opinion, much yet to be learnt and understood about 

sound waves and their impacts. There is much to be aid for not dismissing something as 

being of little or no relevance just because you can’t see it, not seeing it, doesn’t mean it 

doesn’t exist. 

There have been no further public statements from the Davis’ following the 

conclusion of their court case with an out of court settlement. 

  

  

 Notes of further importance. 

  

It is clear that serious life threatening mental health consequences (ie suicide) of 

prolonged exposure to wind turbine noise as well as the acute cardiac effects 

including Tako Tsubo heart attacks are the biggest underestimated and 

underreported problems in terms of severity (and indeed may be multifactorial) 

but there are many other less "acute" problems which are much more common, 

and which predictably result from sleep deprivation and chronic stress (impaired 

immunity resulting in increased cancers and severe chronic infections, 

depression and anxiety, diabetes to name just a few).  

  

The effects seen worthy of urgent consideration can be seen listed below. 

  

1. Clinical medicine and the peer reviewed literature has long known that both chronic 

sleep deprivation and chronic stress (physiological and psychological) are detrimental 

for long term physical and mental health.  One useful recent meta analysis which proves 

the association with cardiac illnesses and sleep deprivation is by Capuccio et al 

(see http://waubrafoundation.org.au/resources/sleep-duration-predicts-cardiovascular-

outcomes/ ) and other illnesses associated with sleep deprivation are also listed. 

  

2.   The effect on children and growing brains from wind turbine noise exposure 

especially at night is not specifically known,  but unlikely to help their growth and 

development.  (see Dr Calvert's letter from Ontario for example (attached):  Dr Nina 

Pierpont documented carefully the impacts on a cohort of children living in the families 

who had to leave their homes because one or more family member was badly affected - 

http://waubrafoundation.org.au/resources/sleep-duration-predicts-cardiovascular-outcomes/
http://waubrafoundation.org.au/resources/sleep-duration-predicts-cardiovascular-outcomes/
http://waubrafoundation.org.au/resources/sleep-duration-predicts-cardiovascular-outcomes/


and it is clear that there are adverse impacts on both their sleep and their cognition and 

for some children there are other disabling symptoms.  (see here for Dr Nina Pierpont's 

study and the raw case data with the details for each child: 

 http://waubrafoundation.org.au/resources/dr-nina-pierpont-submission-australian-

senate-inquiry/   and carries particular weight because Dr Pierpont is a trained and 

practising paediatrician. 

  

Professor Mariana Alves Pereira's work raises the issue of ILFN associated tissue 

damage from Vibro Acoustic disease, which has been confirmed in both humans and 

animals living near wind turbines, and in children exposed to other chronic sources of 

ILFN as well.  This entirely justifies Professor Alves Pereira and Dr Nuno Castelo 

Branco's description of ILFN as a pathological agent.  Wind turbines are an important 

and growing source of ILFN.  (see http://waubrafoundation.org.au/resources/low-

frequency-noise-presentation/  for a useful summary).   

  

3. Suicide risk (eg for people badly affected by the noise, and people with pre existing 

Post Traumatic Stress Disorder)  This has been a particular problem which was made 

public at Falmouth for a couple of residents - links are up on 

www.windturbinesyndrome.com (search for articles relating to Barry Funfar, (this one 

is a letter from Barry http://www.windturbinesyndrome.com/2010/%E2%80%9Ci-am-

not-the-only-one-who-has-had-suicidal-thoughts%E2%80%93triggered-by-this-

turbine%E2%80%9D-massachusetts/  and this one is a good summary and shows how 

he has been treated :  http://www.windturbinesyndrome.com/2013/the-hero-the-story-

of-an-extraordinary-man-mass/    

  

Here is another about an attempted suicide by someone else, also from Falmouth but 

that was not disclosed in the article : 

 http://www.windturbinesyndrome.com/2012/jenny-took-enough-pills-to-end-her-life-

the-true-story-of-a-wind-turbine-syndrome-victim-falmouth-ma/ 

  

4. Sudden death from heart attacks which are either caused by an acute physiological 

stressor (Dr. Laurie strongly suspects an acute adrenaline surge in some cases) OR from 

the cumulative effect of sleep deprivation (note the Capuccio meta analysis above). 

  

There have been credible public and private reports of sudden Tako Tsubo heart 

attacks in both Australia and Ontario - in the case of Australia there have been some 

from mining ILFN exposure in a quiet country environment, and also with exposure to 

operating wind turbines at two locations I am aware of.  The usual precipitant is a 

"sudden severe emotional shock" but in none of these cases was such a precedent 

present.  (Bill Palmer, an Ontario Engineer has mentioned his concerns about this in his 
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letter to the AMA in Australia - http://waubrafoundation.org.au/resources/palmer-

william-ama-position-statement-not-consistent-with-code-ethics/  

  

Other pathology caused directly by an unexplained adrenaline surge is suggested by the 

diagnosis of acute hypertensive crises (again without the known antecedent of an 

adrenal tumour).  These cases have been reported in both Australia (Waubra) and 

Ontario. 

  

The human misery caused by the torture of chronically interrupted sleep is not as 

"dramatic" as the acutely suicidal patient, or someone with a Tako Tsubo heart attack, 

but is terrible in its impact - captured very well by both the descriptions of Dr Sandy 

Reider from Vermont (see his testimony to the Vermont Legislature - 

http://waubrafoundation.org.au/resources/dr-sandy-reider-testimony-calls-for-

moratorium-wind-farms/  for a very good description of what the sleep disturbance is 

like)  and also by Dr William Hallstein from Falmouth, USA (previously mentioned).  

  

This alert recently received is too wide an issue to include but certainly 

warrants further investigation: 

Windfarms and birth defects: http://wcfn.org/2014/03/31/windfarms-

vertebrates-and-reproduction/ 
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