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| ntroduction

Tharpaland International Retreat Centre (TIRCheésmain international retreat centre and residecgiatre
for the educational programmes in Scotland of aamapridwide Buddhist tradition (see Tharpaland)28
and 2003c). It is located within the beautiful asalated setting of the Forest of Ae, in Dumfriesl a
Galloway.

As Buddhists, we cherish the natural environmedtalhwho live in it, and are committed to the
development of clean and sustainable forms of gramg are therefore not opposed in principle to the
development of windfarms.

However, in March 2003, following news of a propgdsabuild a massive windfarm in the Forest of Ae,
Tharpaland set about assessing the wider implicatiois would have on the Centre’s ability to pdevi
suitable conditions for meditative retreat, if thimdfarm was approved. To this end, Tharpalandd$ztio
study the possible impact a windfarm might havenaditative retreaters, in particular. Studies when
carried out at 3 Scottish windfarms — Hagshaw Bi#inn An Tuirc and Deucheran.

The findings of these studies (sEfects of Windfarms on Meditative Retreaters HuAnan Impact
Assessmentharpaland, 2003b), were so surprisingly negathaeadverse that there was little room for
doubt that the proposed windfarm, if approved, wdalce Tharpaland to close. However, although
originally concerned with the impact that the pregd windfarm would have on just Tharpaland, it beza
increasingly apparent that the results of the stidould have potentially serious implicationstha health
of the Scottish population as a whole. Thereforfellaw-up analysis of the data was also carrietitou
explore this further (s¢é&n Assessment of Infrasound and Other Possibles€aaf the Adverse Effects of
Windfarms'Tharpaland, 2004).

This submissionThree Windfarm Studies and An Assessment of Infnai§@resents a synopsis of the
results of the Tharpaland windfarm studies (2008#)ilst covering most of the topics requested m th
remit, the submission focuses on those issues mlestant to the main points of the Tharpaland stsidi
(2003b, 2004), such as planning and local issuekjrarelation to windfarms specifically. Tharpadan
welcomes the opportunity to share their concernspasitive recommendations with the Committee and
hopes they will bring clarity and benefit to thaseharge of renewables policy.

Human I mpact Assessment of Windfarms

In our response to Scottish Power’'s Scoping Reged Appendix 1 — Tharpaland, 2003b), we stated tha
the current assessment methodology proposed itisscBower’'s Scoping Report to assess the impact of
the proposed windfarm on human beings, in genanal,on highly sensitive meditative retreaters in
particular, was inadequate.

An Environmental Impact Assessment must includepropriate and vigorous human impact assessment,
because human beings constitute an essentialfghd environment. A human impact assessment must



take into account human experience and since tlyenaure of human experience is subjective, a
subjective assessment methodology is required.ciNgemeasures of physical variables alone, such as
decibel noise levels and landscape features, darenoaigh to adequately predict the human impact. To
assess the probable impact of a proposed windfartheshuman experience requires a thorough assessme
of subjective variables including many psychologibaalth, social and spiritual factors not incldde the
standard assessment methodologies. The Tharpdlahd(2003b) has to some extent redressed this
omission. The assessment methodology adopted lgieag in more detail in the full report (Tharpadan
2003Db).

Effectson Concentration and Psychological and Physiological Health

As the development of concentration is absolutehti@al to all of the education and meditation pamgmes
at Tharpaland — indeed, to the whole Buddhist ty@kipath — concentration was selected as the &aghbie
against which windfarm impact was assessed inf &élleostudies (Tharpaland, 2003b). However, it &hou
be noted that the development of concentratiofs @ssential to learning ability in general anerdifiore
the whole educational process, as well as jobieffa@y at work, and so the results of these findpgst to
implications beyond those concerning Buddhist edtedone.

Loss of Concentration

The 3 windfarm studies (Tharpaland, 2003b) showeahsistent and progressive average 70% loss in
ability to develop concentration over the varioigahces approaching the windfarms, and virtuatigtal
loss in ability to develop concentration at thébine site itself (see Appendix 4-Tharpaland, 2008b)
simple preliminary regression analysis (see appeddl harpaland, 2003b) of the data of two of the
windfarm studies indicates that...

(1) Proximity to a windfarm does have a significadverse impact on the development of
concentration (at a 99% level of confidence)

(2) To be able to meditate normally, a meditateteaater would have to be between 6-10 km from
the windfarms (at a 95% level of confidence)

A control study at a nhon-windfarm site was condddteassess the methodology, but showed no signific
change in ability to develop concentration, indiegithat the assessment methodology itself did not
contribute to the observed results of the windfatadies (Tharpaland, 2003b).

Adverse Health Effects

In all of the windfarm studies, subjects reportedhaety of other, often intensely disturbing, abeeeffects
(see full subjective reports in Tharpaland, 2003b):

(1) Effectson the Development of Concentration

The subjective reports for all 3 windfarm studiedicate a progressive intensification of threehef t
principal obstacles to developing concentratiohng&ntal excitement (2) mental dullness and (3)talen
sinking, during the approach to and within eachdfanm*

! Mental Excitement — occurs when the mind wanders to an object dfalesattachmentyl ental Dullness — functions to make
both the body and mind heavy and inflexiliental Sinking — caused by mental dullness, the mind loses glantl intensity of
the object of meditation.



(2 Acute Physical Symptoms

Many of the subjects reported the development ofeaphysical symptoms including (1) head and chest
pressure and pain, and even intense pain (2) pafitations (missed beats) (3) nausea, stomachgvei
dry retching (4) breast pain and (5) dizzinessh lapiproaching and on site at all 3 windfarms.

©)] Negative Psychological Reactions

Subjects also reported disturbing negative psydicéd reactions including (1) confusion (2) lossseft-
confidence (3) effects similar to depression (4¢a&s similar to mania (5) irritability and angé (
heightened emotionality and crying.

(4)  Adverse Auditory Impact

Most of the subjects reported that they found mafrthe different types of sound/noise producedhey t
turbines to be highly intrusive and disturbing. Thechanical noise (high pitched, pervasive humming
sounds) emitted by the turbines was clearly audibl22 km, and the aerodynamic noise (whooshing
sounds) of the turbine field at Beinn An Tuirc abbke heard at a distance of 4 km. The noises matieeb
turbines were clearly not masked by ambient backytesound/noise.

(5 Adverse Visual Impact

The visual impact of the turbines, even at considler distances of up to 8.6kms, was found to belfig
disturbing. Amongst other visual factors reportedh¢ disturbing at all 3 windfarms studied weret(iB)
constant rotation of the turbine blades (2) th& laicsynchronicity of blades within clusters ofliures (3)
the view of partial blades ‘flicking’ on a horiz@a) the strobe effect of shadow-flicker and (5) the
dominating presence of the turbine structures. @lfieglings indicate that ‘visual impact’ is not rairin
the ‘eye’ of the beholder and related to visual mityealone, but is related to deep physiological an
psychological processes within that beholder.

(6) Disturbing After-Effects

Subjects also reported a number of disturbing Viaftar-effects. Many of the other preceding adgers
effects as well as other symptoms or reactionsdbe¢loped later, persisted after leaving the vands,
sometimes into later that evening or even oventhd few days.

) Adverse Effects at Varying Distances from Windfarm

The greater number of these adverse effects (7481 experienced at the assessment points withia a 2
km distance from the turbine fields. However, 260the effects were reported at assessment poirts at
distance of 3.8 km or greater from the turbinediehnd 6% of the reports were made at a distan8&dim
from the turbine field.

Conclusions

For most of the subjects in these studies, thesdfaims were centres of massive and traumatic
disturbance, even after only a few hours. In alnatistases, subjects reported a ‘relief’ in leaving
turbine field. The subjects participating in theviddfarm studies (Tharpaland, 2003b) representainot
general population, but the specific populatiomeditative retreaters who frequently attend resraat
Tharpaland. However, many people living near exgstvindfarms have reported adverse effects and
experiences that are very similar and, in manys;adentical to those reported by the subjecthef3
windfarm studies (see appendix 7— Tharpaland, 2003b



Possible Causes of the Adver se Health Effects

Many possible causes of the adverse health effeptsted in the windfarm studies (Tharpaland, 20@3e
listed in the follow-up report to these studiesdiifaland, 2004). However, although the findingthef
studies (Tharpaland, 2003b) indicate that manyasyué the auditory and visual impact complex were
functioning to produce many of the reported effestany of the symptoms reported were closely caieell
with those related to ‘infrasound’. Therefore, tbkkow-up report (Tharpaland, 2004) includes a deth
comparative analysis between the Tharpaland wind&udies and extensive citations from the research
literature on low frequency noise and infrasound teir effects.

Infrasound

Infrasound is mainly inaudible sound, below theeimold of human hearing, at or below the frequericy
20 Hz (Leventhall, 2003). It is well-known that rastly do large turbines produce infrasound, but tha
“...the peak acoustic energy radiated by the largewiirbines is in the infrasonic range, with a peathe
8-12 Hz range” (Kelley, 1998). In other words, thain acoustic output of large turbines is infrashurot
the audible sounds of the turbines which can bedhea

“Infrasound is difficult to control”... “attenuatinfactors, such as absorption by the ground anddihgeby
barriers are also low at low frequencies...The n&tltes that the very low frequencies of infrasoane not
attenuated during propagation as much as highguérecies... Attenuation by an enclosure requires
extremely heavy walls, whilst absorption requirdbiekness of absorbing material up to and abaytaater
wavelength thick, which could be several metregugnthall, 2003).

The infrasonic impact of an operational windfarmayntherefore be far greater than that which thelded
noise of the windfarm would indicate, may produseeffects at a far greater distance from the verrdf
than the audible noise level would suggest, maiyipessible to mitigate in situ by either enclosure,
shielding or absorption, and may be subliminal, tnelefore not consciously attributable to its seur

The most frequently reported health effects replineboth the research literature on infrasoundtaed

windfarm studies (Tharpaland, 2003b) are: headspre#pain, chest/heart pressure/pain, nauseapfioss
concentration, mental excitement, fatigue, anxigdisturbance, distress, impaired performance a®psl|

disturbance (see Table 3—Tharpaland, 2004)

Many adverse health effects have been attributéohgpterm exposure to low-frequency noise and
infrasound, including heart disease, stroke, camgelepsy, rage reactions, and suicide (AlvesiRere
1999b). Scotland is already a world leader in tlogdience of cancer and heart disease (ISD, 200@&). T
siting of windfarms near locations of human hamtatespecially major cities such as Glasgow (Wéée
Forest) and Aberdeen (off-shore) may dramaticaktyeéase the incidence of heart disease and cancer i
those cities in the coming years.

The ETSU-R-97 guidelines (1996) for noise assestofamindfarms stipulate noise limits only at
frequencies above 20 Hz and therefore infrasoundtisneasured.

Therefore, at present, the measurement and ass#ssintiee infrasonic outputs of windfarms are not
required within the statutory or advisory guideira the wind industry, are not a part of theinstard
Environmental Impact Assessment methodologies aamdherefore not included within the Environmental
Statements accompanying windfarm development agics. To safeguard the health of those residing i
the vicinity of windfarms, these should be re-cdesed and incorporated into all relevant noisequesi,
planning policies and advice notices.



The Human Impact Assessment carried out by Thamga2003b, 2004) demonstrated that windfarm
impacts can produce a wide range of the same kihddverse health effects known to be caused by
exposure to infrasound. The results of the Tharph{@2003b) study are also corroborated by survéttseo
physical and psychological complaints of commusitieing near existing windfarms in the UK, Sweden
and Germany (see appendix 7—Tharpaland, 2003lbdskind should therefore be considered to be ate, b
not the only one, of the main probable causes ofynohthe adverse health effects observed in the
Tharpaland studies.

Sensitive Developments

The synopsis presented above indicates that sougamverhaul of the guidelines and policies on Yarmd
development is required with regards to the popriads a whole. However protective measures ace als
needed to safeguard those other centres of huntiaityasensitive to the various impacts of windfarm
developments including, for example:

» Educational establishments (such as nurseribspts; colleges and universities)

* Spiritual and religious centres and institutioespecially those concerned with reflection and
meditation (such as monasteries, churches andteteatres)

» Hospitals and places dedicated to convalesceace, and the enrichment of health and well-being

 Charities and businesses whose existence pantigalepends upon the maintenance of present
environmental conditions and standards (such ast@ccommodation)

As an international spiritual retreat centre offigrregular educational programmes, with the airanafbling
others to find physical and mental well-being; dsraving charity whose aims and functions depepdrua
pure, quiet and mentally healing environment, and husiness whose financial viability dependslbof a
these factors, Tharpaland recognises the importainite statutory protections needed for such
establishments.

Windfarmsas Tourist Sites

Windfarms should be seen for what they are -‘indaispbower-generating plants’. In view of their potial
health hazards, tragic consequences could resuihdffarms are turned into tourist attractions.

Community Owner ship of Windfarms

Simply diverting windfarms from corporate to comntyrownership will not redress their adverse elect
on health. A small windfarm of only 7 turbines obderate size presently operating in Barrow-in-Fssne
Cumbria has been causing enormous suffering &aat [L8 residents for over four years (see Appendix
Tharpaland, 2003b). Even community owned windfamesmatter how small, should be sited far away
from human habitation.

Possible Consequences of M eeting Current Renewables Obligation Targets Prematurely

Whilst the intention underlying the Renewables Q@dtiion targets is to be applauded and sustainedouti
adequate research and a realistic strategic plargurrent rush for windfarm developments througtiog
country and the impacts this will bring, could lgridire consequences for Scotland in the comingsyear



For example:

* A decline in general public health and well-beimgluding a major increase in cancer, heart
disease and immune-deficiency related diseasedamiimess, suicide and violent crime, adding a
further burden on the health system.

* A decline in standards throughout the educatisgalem, due to a degeneration of learning ability,
which depends upon the ability to develop concénira

» The main economic sector within the Scottish eooyn -tourism — could be wiped out.
* Spiritual centres and communities could be fotcedose and disperse.

The Renewables Obligation targets, with their quresnphasis on wind energy must be re-considered in
light of the results of the Tharpaland studies @®004) if potentially major health, social, ecorc, and
in the end, political problems are to be averted.

With further research and a comprehensive strafggit the Renewable Obligations’ attempts to affec
climate change can be implemented and progressbdwicontributing to a global catastrophe of aroth
kind, and another public inquiry a few years dota line.

Recommendations
Health -Research

* Resear ch into the potential health effects of windfarms should be initiated immediately and
carried out by impartial and independent orgarsatiand consultants.

* A thorough and sympathetassessment of the complaints of those living near to existing
windfarms should be carried out.

* A detailed consideration of theiman subjective experience should then be included within the
Environmental Impact Assessment process.

* A full-rangeinfrasonic radiation assessment methodology should be developed and included
within the standard Environmental Impact Assessmethodology for windfarm developments.

* A systemati@ssessment of the complete infrasonic output of wind turbines should be
undertaken.

* A completesystematic assessment of the infrasonic effects (physiological and psyolgacal) of
wind turbines and windfarms different sizes should be undertaken.

Planning

* No more windfarms should be approved or constructed near to locations of human
habitation, e.g. not within 10km (see appendix 6—Tharpal2083b).

* Buffer zones should be included in new Planning guidelines thdicate the safe distance a
windfarm can be from human habitation, and espgdiam sensitive developments, e.g. schools,
hospitals, spiritual centres etc.



* A strategic sear ch should be implemented to see if a few suitablatioas can be found
throughout Scotland, far from human habitationrigitand environmentally protected areas,
wherein all windfarm developments can be sited.

« If suitable locations are found, thational grid should then be extended into these remote areas
to provide windfarm access to the national eleiyrsupply.

Conclusion

Very serious implications raised by these studiresaairisk of being overlooked or ignored in thehrtio
achieve the renewables targets so soon. Thesegangst be approached with a comprehensive and
detailed consideration of the far-reaching impactd implications for Scottish society.

Tharpaland are hopeful that the Committee canviiags for the Renewables Obligation targets to be me
bringing economic benefit to local communities &wbtland as a whole, whilst still ensuring the treal
happiness, safety and well-being of the Scottisipjee
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