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Why undertake the Study

e A “Survey” undertaken by Dr Harry around a site
in Cornwall indicated that Low Frequency Noise
was resulting in Health Effects to Neighbours

Dr Osborne article within the NW General
Practioner Magazine;

Articles within National Press: Daily Telegraph
25% Jan 2004:

http://www .telegraph.co.uk/news/main.jhtml?xml
=/nmews/2004/01/25/nwind25.xml




Dr Harry Survey Questionnaire

EIVENG WITH T RBINES
"_‘_(-'5‘_1;-

¢ et

Flis questimmnaive has beva written o 00y o
assess f the erection of wind turbines oear te
vour hame has attected your b il
pereiokogicnt o social weltheing,

Please amswer the falbowing, questions.

TYNAME { prefierved bul optianal)

21 AGE 1830 30493
4560 £

HOCCUPATION

4} ADDRESS and or POST CODE

5) Which wind Farm is situatsd nesr your propenyT

6) How far away, from your property is the nearest wind wrbine?
Pdige br. o

7} How long have you been living &t this property?

%) Do 0 Teel that yous health hes in any way bees adversely fTected since the
ercetioli Of the turbines Yes No

) 1f yes pleass answer the fallowing:-

Do vou feel thai since liviog near to a wind urbine/ turbines you have experienced
exirss of the following symptonss | e, more than you did prior to living near these
atrueiures)’

Headaches yER
Palpitations yes
Excesaive tirednesa yes
Siress yes
Anxiety b=}
Tirmitizs (rmging in the cars) yes
Hearing problems yes
Sleep desturbances yes
Migraines yos
Dropresdon e
Orther — please specify -

EZEEZEREEEE

If you have answared yes to any of the above, have you approached your doclor
regarding these sympioms? Yes [i]

]}'mphmesm any tes1s and’ or treacrment | nitiated.

10 Do you feel that your guality of life has in sy way alhiered sinos living near the wind
turhines?

Yea Mo

Ifyes mhﬂywph-:nxphhhnum}m feel your hife has been altered?

Thank you for completing these questions. Please note that all your
answers Will be trested in confidence and that your personal information
will not be passed on to any third party.

Please retumn to:- Dr Amanda Harry, West Hoe Surgery, 2 Clift Road,
West Hoe, Phymouth, PL1 3BP Please label your envelape NOISE
SURVEY




Osborne Article
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Exciting new developments
are happening in research
and training in  North
Wales. These new
developments can help to
put North Wales on the
academic map, and are
important in the
development of the North
‘Wales Medical School.

Medical undergraduate
training in North Wales has
been lacking in the past.
This means that North
‘Wales general practices and
hospitals are less likely to
attract registrars/junior
doctors. In his article about
training medical
undergraduates in  North
‘Wales DR Wood describes
how the sitwation is
changing. This gives some
hope for appeasing the
local recruitment crisis in
the future.

DR Williams' article P3.
usefully describes the local
bodies involved in research
and also provides
information on research
courses. A firm foundation
is being built with all local
academic bodies to enable
research to happen locally.

DR L G Morgan-Editor.

Just over seven years ago
the undergraduate
curriculum  for Liverpool
was  dramatically revised.
The student now spend a
very considerable part of
their training over the
period of five years in
community based sites. A
very large part of the
educational ~ process  is
achieved through problem
based learning consistent
with the principles of adult
education.

The then Director of
Community Studies
Professor  John  Blyth
approached me to  be
involved in  supervising
students in clinical
placements in North Wales.
As a result of this, two and
a half years ago the first
group of students arrived in
North Wales. They are all
final year students who
have already passed their
final exams and spend the
last year in various posts in
more of an apprenticeship
type role, which gives them
an  opportunity to  get
practical ~ experience  in
consulting skills with new
patients to learn new skills.

The students attend in
groups of eight with a total
(continued on page2)
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In 2001 1 became involved in
a campaign lo prevent the
erection of a windfarm on
Mynydd Llanelian, a hill on
the Llanrwst road above Bryn
y Maen, near Colwyn Bay. It
was proposed to construct 4
turbines, over 2501t tall, much
higher than any elsewhere in
Wales, with a projected total
1.3 MW output.

There is a public perception
that wind power is “green”
and has no detrimental effect
on the environment. At Kyoto
the United Kingdom agreed
to reduce CO2 emissions by
10%. One way in which this
could be achieved is by
producing electricity from

“Wales has the

largest concentration

of wind trhines in

Europe and 45% of all

turhines in the UK"
solar, wind and tidal energy,
instead of burning fossil
fuels. The other, less popular,

option is to reduce energy
consumption.

However, the technology for
harnessing wind power is
inefficient.

(continued on page 2)
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Although Wales has the largest
concentration of wind turbines in
Euwope and 45% of all turbines in the
UK, the 160 turbines at Carno and
Llandinam in mid Wales take one year
to produce the same amount of energy
that a coal fired power station produces
in 4 days. Because wind turbines only
generate for 25% of the time (either
because there is insufficient
momentum to turn the blades, or the
wind is too strong), they must always
be backed up by conventional power
stations. In practice National Grid
planners ignore their output. What is
often also often forgotten is that
erection of wind farms costs energy in
terms of the production of steel and
concrete for the  towers and blades.
Vehicles carrving materials burn
fossil fuels and energy is also used in
decommissioning after a brief 25yr life
span. Although manufacturers claim
that production energy input is negated
after ten years, this figure is debatable,
and many engineers would attest that
there is no overall energy gain

During our campaign I became
aware that turbines have a number
of  physiological effects of on
people. The principal effect on
human beings is that produced by
noise. The noise falls into two
categories. There is a loud cranking
sound produced by the gearing and
rotation of the turbine head when
the wind changes. This is
intermittent. unpredictable and may
be a nuisance on a summer evening
when the sound carries to those
sleeping nearby. However, it is the
low frequency “whooshing™ at
about four Hertz, produced by the
blades rning, which is particularly
disturbing. This frequency resonates
with the human body. the effect
being dependent upon body shape.
There are those on whom there is
virually no effect, but others for
whom it is incredibly disturbing.
There are personal accounts on the
Internet written by Danes who have
been forced to abandon their homes
because of the psychological effect
this noise has had upon them

There is also anecdotal evidence
from farmers in Ynys Mon that
sheep grazing below turbines are
slower to gain weight than their
contemporaries  elsewhere.  This
may also be related to low frequency
noise. The blades may cause extreme
disturbance due to the effect of flicker
against a rising or setting sun. This
may be a problem to those whose
rooms face the turbines and to passing
drivers. There is a theoretical risk of
photogenic epilepsy, but no good
evidence in the literature. Turbines
partially obscured from view by the
rise and fall of the land may appear to
“cartwheel”, resulting in
intense vertigo.

Rotating turbines produce microwave
radiation.  This  interferes  with
television, radio and radar and this led
to the ultimate rrejection of the
windfarm. The hill next to Mynydd
Llanelian, Cefn Du, is the site of the
Police and Emergency transmitter. It
was pointed out in the Planning
Commitiee that the turbines would
disrupt communication between the
mast and the Norh Wales Police
headquarters in Colwyn Bay, causing
chaos with emergency transmissions
all along the North ‘Wales coast.

T have not discussed the ecological
effects of wind farms, which are
considerable. My own objections were
concerns for the wildlife (the area
hosts over 50 bird species, brown hare
and is adjacent to an SSI) and
aesthetic (the turbines would have
been highly visible, being far karger
than those recently erected on Moel
Maelogan).  When the wind farm
proposal - was rjected there was no
appeal and the parent company has
subsequently gone into liquidation.
However, the farm at Moel Maelogan
is now operational and there are
already plans to increase the number of
turbines there from 3 to 11. The Bryn
¥y Mszen protestors have not been
successful in keeping turbines out of
the Conwy Valley.

(DR B V Oshome is a Freelance GP, a
Freelance GP Coordinator and Chair of the
HRC)

Training Medical
Undergraduatesin
North Wales

BY DR Wood

(continued from page 1)

of five separate groups between
September and June. There are at
present forty students in a year
sometimes one or two more,
sometimes a few less. They spend
seven weeks in North Wales at
present accommedated in one of the
local hotels. They are attached to
one practice where they will have
opportunity to do consultations and
also to spend time with other
members of the primary health care
team and to go oul visiling with
community based staff.

“Planned
increase in
medical
Students”

“More practices
will need to
hecome
involved”

Because of the already planned
increase in the numbers of medical
students going to universities,
Liverpool will be increasing their
numbers very considerably over the
next couple of years and we have
been asked to consider increasing
the number of students we take
from forty to sixty and eventually to
eighty. As a result of this we are in
the process of atlempting to recruit
more practices who would wish to
become invelve in having students.
At the present time we have twelve
practices that are involved on a rota
system with the eight students that
we take each time.

The general feedback from the
students is that they value their time
in North Wales extremely highly.
The feedback from practices is that
they

(continued on page 3y




Osborne Article

Dear Pete

We've contacted Dr Bridget Osborne, the author of the "research" that

you refer to. She originally spoke briefly to the Sunday Telegraph after
another GP gave them her home telephone number but she never told them
that she had presented a paper to the RCGP. She has written an article
that appeared in the RCGP North Wales Faculty Newsletter last year but
this 1s NOT a scientific paper and she doesn't want it being sent out.

She has sent us a paper on low frequency noise on the government's own
DEFRA website that she says would cover any questions on this issue.

I've attached this paper to the email in case it is of interest/use.

Please let me know if you have any other queries.
Regards,
Richard Whittome

Information Manager
RCGP



A Review of Published Research on
Low Frequency Noise and its Effects

e Report for DEFRA by Dr Geoff Leventhall:
May 2003

e Provides a detailed summary of the 1ssues
associated with Infra-sound and Low
Frequency Noise

e http://www.defra.gov.uk/environment/noise
/research/lowirequency/




What 1s Low Frequency Noise?

 Normal Hearing Range : 20 - 20 kHz
 Low Frequency Range : 20 - 160 (250) Hz
e Infrasound Range : < 20 Hz




Low Frequency Noise Study

e To look at three sites in UK which have
been reported 1n National Newspapers to be
subject to high levels of low frequency
noise;

e To undertake measurements at these sites to
determine the level of exposure;

e To report collected data for public
dissemination




Assessment Methodology

e DEFRA Document: Proposed criteria for
assessment of low frequency noise
disturbance

e http://www.defra.gov.uk/environment/noise
/research/lowtrequency/index.htm




Noise Criteria

Low Frequency Noise Criterion Curves

—e— Threshold of Audibility: ISO 299
* DEFRA LFN Criterion Curve: Night
e DIN 45680:1997-03
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Low Frequency Loudness
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Infra-sound LLoudness

Sound pressure level Loudness of
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Other Low Frequency Noise Criteria

* G-Weighted Sound Pressure Levels:
Threshold of Audibility = 85 dB(G)

e Danish Low Frequency Noise Levels: dB
Lo 1r<20dB:from 10— 160 Hz

Dani -asound and |Infrasound, | Low frequency noise, |Usual noise
Low Frequency Noise |L,. pALE hmit, L.
Limits

=4 and the normal noise
the enterprise and the dwelling are mn the same buitding). Al levels in dB re

20 piFa




Where to Undertake Measurements

e Internally at location where noise
experienced

e At a location which 1s worst-case, 1.e. close
to room boundaries

e Additional measurements of external noise

at facade and in free-field conditions
(ETSU-R-97 Location)




Accessing Measurement Locations

Site 1: 2 Locations: 1 Measured
Site 2: 2 Locations: None Measured
Site 3: 1 Location: 1 Measured

Site 4: 2 Locations: 2 Measured
Reasons for No Measurements
Availability of resident

Changes 1n circumstances




Sound Pressure Level: dB re 2.10Pa

Site 1 Location 1

Low Frequency Noise Assessment
Location 1: 02:35 14th May 2005
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Sound Pressure Level: dB re 2. 16 Pa

Sitel Location 1

Low Frequency Noise Assessment
Location 1: 03:10 14th May 2005
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G-Weighted Levels

Time History of Measured G-Weighted Sound Pressure Levels
l4th May 2005 00:00 - 06:00

e o snal Froe-Field
e Tiiimenat: CUnrner
- frtmrnel | Focade

Sound Pressure Level: L&g dB

L B G130 GG (L IR $3:3) Ly 04:3

Tl

Figure 26: Time History of G-Weighted Sound Pressure Levels: 14" May 2005




Low Frequency Noise Assessment
Assessment in accordance with Danish Method
14th May 2003
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Figure 27: Time History of L, Internal Noise Levels




Sound Pressure Level: dB re 2.107Pa

Low Frequency Noise Assessment
Site 2: Location 1 : 23:55 14th June 2005 : Internal

| N A N T N
wCme Thieshold of Audibility: 180 226

(oo DEFRA LEN Criterion Curve: Night
=i Watanobe & Moller

e 5 AB(G)

e e asured Leg Noise Level
i Migasured L10 Nodse Level

=4 Negsured LU0 Noise Lovel
g N asured LOS Noise Level

"QA-..‘O

§ 0 12 16 20 23 315 40 30 63 B0 100 125 ieD 200 230 31§ 400 500

Third Octave Band Centre Frequency (Hz)

34: Site 2: Internal: 23:55: 14" June



Site 2: Windows CLosed

Low Frequency Noise Assessment
Site 2 : Location 1 : 21:15 14th June 2005 : Internal
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Figure 36: Representative internal noise data

with windows closed




Site 2: L, 1 Levels

Low Frequency Noise Assessment
Assessment in aceordance with Danish Method
14th June 2005
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Site 3: Location 1
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Low Frequency Noise Assessment
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Sample of internal noise levels when downwind of wind farm




Principle Study Findings

Principal Study Findings

On the basis of the recordings made at the three locations and existing evidence from
other work, the study concluded that:

infrasound associated with modern wind turbines is not a source which will result
in noise levels which may be injurious to the health of a wind farm neighbour;
low frequency noise was measurable on a few occasions, but below the existing
permitted Night Time Noise Criterion’. Wind turbine noise may result in internal
noise levels within a dwelling that is just above the threshold of audibility, however
at all sites it was always lower than that of local road traffic noise;

that the commaon cause of complaint was not associated with LEN, but the
occasional audible modulation of aerodynamic noise especially at night. Data
collected showed that the internal noise levels were insufficient to wake up
residents at these three sites. However once awoken, this noise can result in
difficulties in returning to sleep.




Next Steps




Peer Review

The Hayes McKenzie report noted that a phenomenon known as Aerodynamic
Modulation (AM) was in some isolated circumstances occurring in ways not
anticipated by ETSU-R-97. The report stated that concerns apparently relating to
this phenomenon have been expressed in relation to only 5 out of 126 wind farms
in the UK.

Government has taken the view that more work is required to determine whether or
not AM is an issue which may require attention in the context of the rating advice in
ETSU.

To assist with this work Government has brought together an advisory group (the
NWG) drawn from acoustic experts, including former members of the Noise
Working Group, to provide a peer review and guidance in the issue of AM. It is not

within the terms of reference of the NWG to examine the assessment and rating
acvice in ETSU-R-97 beyond the issue of Aerodynamic Modulation. If in time it is
felt appropriate to reflect AM in the context of the ETSU rating advice further
information will be issued.

November 2006




On going studies

e Following review by the NWG, a further
study funded by DEFRA/DTI 1nto the
potential of AM has been implemented.
This study will provide an indication of
whether this 1s a common problem. It 1s

expected to report before the end of March
07.




