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SUMMARY

Enzygo have been commissioned by Knight Frank Ltd, on behalf of Empirica Investments, to
undertake a noise assessment of the proposal.to develop a single 900kW wind turbine on land in the

vicinity of Ringstone Hill Far.m,Common R..oad, Brierley, Barnsley S72:9HF.." _.

A Sim'plified ETSUR97 assessment was'undertaken to the 14 (fourteen) of the closest sensitive
residential receptors to the proposed turbine iocation based upon a candidate turbine specification.
Of these only 6 (six) demonstrated p'redicted noise levels in excess of the' 3SdB(A) ETSUR97

Simplified Assessment criteria. Predicted noise levels at the remaining:8 (eight) locations were
demonstrated to be belowihis limit are therefore considered to be acceptable.

In accordance with the agreements made with Barnsleyand Wakefield LPA's an'abridged ETSUR97
assessment'wasundertaken a!these 6 (six) locations based upon 7- 14 days of background noise

monitoring undertaken at the.site. The results of this assessment demonstrated that the predicted
noise levels from the turbine would not be in excess of the derived ETSUR97 criteria.

Based upon the information supplied and the methodologies employed, the proposed turbine would
not result in any adverse effects relating to noise at sensitive residential receptors within the
immediate vicinity. Therefore; subject to the implementation of an appropriate planning condition
relating to operational noise criteria, noise'should not be considered a material factor for the refusal

of planning permission todeveloplhe site for"a single turbine wind developmenL

An example planning condition relating to noise is included within Section].4 of this report.

© Enzygo'Ltd 2011 iii SHF.309.001.R.014



enzv~ Ringstone Hill Farm Wind Turbine

1.0 INTRODUCTION

1.1 Project Introduction

Enzygo Limited (Enzygo) have been commissioned by Knight Frank LLP, on behalf of Empirica

Investments, to undertake a noise assessment associated with a proposal to develop a single wind
turbine on land belonging to Ringstone Hill Farm, Common Road, Brierley, Barnsley S72 9HF.

The purpose of this assessment is to quantify any potential impacts associated with the proposed

wind turbine and to confirm whether this would be within acceptable levels and, where appropriate
recommend suitable mitigation measures.

It is understood that this report will support a planning application compiled by Knight Frank LLP,
which is to be submitted to the local planning authority, Barnsley Metropolitan Borough Council
(BMBC).

Details regarding the assessment methodology used, together with results of the survey undert'aken,
and the subsequent conclusions and recommendations drawn are presented within the following
report.

1.2 Site Description

1.2.1 General Environment

The proposed development site is situated approximately l.Skm to the south east'of Brierley, South
Yorkshire. The turbine site is on land owned by Ringstone Hill Farm that is currently used for
agricultural purposes. Following installation of the turbine the land will return to agricultural use
with little acreage lost.

The site is immediately constrained on all sides by features which govern the noise climate of the
area. Detailed below are the area classifications and descriptions in the given directions from the
turbine location:

• To the north the site is bounded by agricultural land with isolated residential and
commercial (public house and hotel complex) buildings, leading onto the village of Brierley
approximately some 1.0km away;

• To the east the site is bordered by Common Road and Southmoor Road (B6273) at an

approximate distance of ISO/200m. Beyond this, further to the east, is open agricultural
land with isolated residential and commercial (public house) buildings, leading on to the
western extent of the village of South Kirkby some 1.2km away;

• To the south is open agricultural land with isolated residential and agricultural properties;
and

• To the west of the site is again bounded by agricultural land with isolated residential and
agricultural buildings, leading onto the village of Grimethorpe approximately some l.4km

away.

The closest residential dwellings are located to the north, east and south of the turbine location at
separation distances of approximately 400m, 27Sm, and 310m respectively. Further residential
dwellings lie to the north in Brierley, to the east.in South Kirkby and to the west in Grimethorpe.

© Enzygo LId 2011 SHF.309001.R.014
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1.2.2 Key Features of the Proposed Development

The proposed turbine is to be located as identified within Figure 1 below.

4',,,
V

e Hill

Figure 1: Approximate Turbine location

The candidate turbine identified by the design team for the purposes of assessment is as follows:

Manufacturer: Enercon

Type:

Hub Height:

Tip Height:

E-44: 900Kw

45m

67m

5E (4)42551. (4)10378Location:

The specifics of the candidate turbine are detailed within the test Report within Appendix 1.

1.3 Scope of Assessment

This noise assessment seeks to cover noise associated with the development of a single turbine
within the site area detailed above. This section of the report outlines the scope of the assessment
undertaken.

1.3.1 Operational Phase

The main issue with regard to noise is considered to be the operational phase of the turbine, which
would be a potential long term impact.

Both the construction and installation of the turbine and the eventual decommissioning would only
be expected to last for relatively short periods. Whilst noise and vibration generated during these

phases can have the potential to result in adverse impacts in the immediate close vicinity. the scale
of the development is a major factor when considering the level of assessment required. In this

instance the proposal is for a single turbine, which is located in the region of 300m away from any

© Enzygo LId 2011 SHF.309.001.R.0142
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sensitive receptors. As a result of this construction and decommissioning noise and vibration are not

expected to represent significant impacts, provided that appropriate consideration is given to the
proposed working ~methods. Accordingly, construction noise is not considered within the scope of
this report,

1.4 Consultation

Within the scope of this study detailed consultation was undertaken with representatives of the
Environmental Health department(s) .at the surrounding local planning authorities within an

influencing distance of the development. Contact was undertaken as follows:

l_o~"IPlannil1l1J\u~hClri~y:. Barnsley M~<:: __ ... Wakefield MDC

f~~iii,~~""'~:........-··········-~~~{;;;I1~~~~i;.;~ m';;;t~I He~lih-c~~~t;~~;;~i~~:~~~i·~IH';;;Iih
Officer Officer--"-----~,-,-'_.- .. . ,.... -,-,-,-,----- -- .. _"-" _._._._._._ .._ .. __ ._._- -" ~---- ,-, ,,-, .._,.,,---"-,-"-----~-------_.-

c.ClI1~~I!a_tiClI1_D".~:________ _._.. ~~.~~~~~r:JClve_'I1_~~E?9~~t()F~~~u_"I:v~()lL .......... . __
Method of Consultation: Telephone and e-mail

The consultation agreed the scope and methodology of the assessment'requiredto ensure a robust
consideration of the. noise issues;whilst reflecting the scaie of the proposals, as follows;

1. Background noisemonitaring locations; It was agreed that monitoring would be undertaken
at 3 locations in the vicinity ofthe proposed turbine site. The locations were selected based
upon a process whereby the 3SdB ETSUsimplified methodology was used as an indicator'as
to where mdnitoringshduld be undertaken.

2. Appropriate monitoring durations; it was agreed that approximately 2 weeks (14 days) of
surVey information would be sufficient providing that a minimum of 7 days of usable data
was amassed inthat period. However, .dueto issues with regard to access permission at the
Robin Hood Public House it was agreed with the appropriafe lPA,that1 weekwould be
sufficient at this location;

3. Assessment methodologies to be utilised; it was agreed thatassessmenfwould be
undertaken broadly in Iinewith the guidance of the ETSU.R97 documenfand the later lOA
agreement. However, again due to the scale ofthe development certain deviationsfrom the
full ETSUR97 assessment were agreed-as appropriate. These are outlined within Section 3.7.

Copies of the main consultation documents are contained within Appendix 3.

1.5 Noise Assessment Methodology

In order to assess the impact.of the proposed wind turbine, a number of elements of work have
been completed. These are as detailed below:

• A predicfive, desk based assessment of the suitability of the site for a wind turbine

development. Consideration would be based upon the specified candidate turbine. and the
ETSUR97 simplified criteria;

© Enzygo ltd 2011 3 SHF309.001.R.014
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• Detailed consultation with the LPA to discuss and agree an appropriate assessment'
methodology and scope having regard tothe nature of the,proposals;

• If required baseline and ambient on site noise surveys would be undertaken at selected
noise, sensitive receptors in conjunction with localised wind speed measurements.
Determination 'of whether a baseline noise"survey was required would be based upon th'e

results of the ETSUR97' Simplified assessment. If baseline surveys are, required thefollowing
step would be undertaken:

• Assessment of the suitability of the, site'for a w'ind turbine development referencing the

existing baseline noise climate of the' area (cross referenced to 'indicative wind speed)
and predicted future levels associated with the proposed candidate turbine.

• Where necessary and appropriate the quantification of suitable acoustic mitigation

measures and strategies that could be: employed within the design of the site to control
noise to within acceptable.levels.

• Production of a report suitable-for'submission as part of the,planning application to develop

the site outlining:scope, methodology and,results of the noise study.

© Enzygo LId 2011 4 SHF.309.001,R.014
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2.0 NOISE UNITS AND WIND TURBINE DESCRIPTION

2.1 Noise

Before presenting>'the results of the noise assessment, it is considered useful to provide some

background information on noise, the units of measurement and perception 'of changing levels by
people.

Noise is defined as unwanted.sound. The range of audible sound is taken to be from 0 dB to 140 dB.
Examples of typical noise levels relating to everyday occurrences are presented within Table 2-1

below:

Table 2-1: Typical Noise levels

80

loud

Residential area at night

70-85Traffic at kerb edge

Raisedvoice at 1 metre loud

Normalvoice at 1 metre 60 Moderate

40

The frequency response of the human ear to noise is usually taken to be,about18-20Hz (number of
oscillations per second) to 18,000~20,OOOHz, However; the human ear does not respond equally to
different frequencies at the same level, it is more sensitive in the mid-frequency range than the

lower and higher frequencies and, because of this, when undertaking the measurement of noise the
low and high frequency components of any.given sound are reduced in importance by applying a
filtering (weighting) circuit to the noise measuring instrument. The weighting which correlates best

with the subjective.nature,ofhuman response to noise and is mostwidely used to quantify this is the
A-weighted filter set. This Is an internatlonally'accepted standardfor noise measurements.

For variable' noise sources within an area an 'increase of 3 dB(A) would be considered to be the

minimum perceptible to thehumanearunder.normal conditions. It is 'generally accepted that an
increase/decrease of 10 dB(A) corresponds to a doubling or halving in perceived loudness. The
'loudness' of a noise, however, is a purely subjeCtive parameter, dependant not only upon the sound
pressure of the event but also on the dynamics of the listener's ear, the time of the day and the

general mood of the person.

With regard to environmental noise levels (in the open air), these are rarely steady, but rise and fall
according to the activities being undertaken within the surrounding area at any given time. In an

attempt to produce a .figure that relates this variable nature of noise to human subjective response,
a number of statistical noise metrics have been developed. These .iilelude:

2.1.1 LM, Noise Level

This is the 'equivalent continuous A-weighted sound pressure level, in decibels', and is defined in
British Standard B57445 as the 'value of theA-weighted:saundpressure level of a continuous, steady

© Enzygo ltd 2011 5 SHF.309.001.R.014
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sound that, within a specified time interval, T, has the same mean square sound pressure as a sound
under consideration whose level varies with time'.

It is the unit most suitable for the description of ambient environmental noise.

2.1.2 LA90 Noise Level

The LA90 is the noise level that is exceeded for 90% of the measurement period and gives an
indication of the noise level during the quieter periods.

It is often referred to as the 'background' noise level.

2.2 Wind Turbine Acoustics

The following section outlines the acoustic issues relating to noise associated with wind turbines.

2.2.1 General Noise Emissions

In practice, there are two distinct types of noise emissions associated with operational wind
turbines, these are outlined within the bullet points below:

• Aerodynamic noise - This noise emission is produced as a result of the passage of air over
the wind turbine blades as they rotate. It is described as a natural sounding broadband
noise, sometimes characterised as a modulating sound, or "swishing".

Aerodynamic noise generally occurs at lower wind speeds. However, when the wind drops

very low insufficient energy is present to turn the blades or alternatively they turn very
slowly at which point any generated aerodynamic noise would be negligible. At higher wind

speeds aerodynamic noise would generaily be masked by natural wind noise (wind in trees
etc..).

• Mechanical noise - this noise emission arises from the mechanical components of the

turbines located within the nacelle; the gears, generators and control equipment. It is
generally characterised as a tonal noise, perceived sometimes as a "hum" or "whine".

As a result of the nature of this type of noise and associated perception within the typical

localities selected for turbine developments, modern nacelle design has sought to minimise
this noise to the point where it could be considered as minimal/negligible.

During the construction of a single turbine the likely noise sources would be vehicle movements and
construction plant and equipment operations associated with the installation activities.

2.2.2 Low Frequency Noise - Wind Farms

Low frequency noise associated with wind turbines is a generalised term used to classify three
categories of sound emissions, namely:

• Low frequency noise, in the audible range of between 20 Hz to 200 Hz;

• Infrasound (very low frequency noise), in the inaudible range below 20 HZ; and

• Amplitude Modulation (AM), the swishing sound sometimes associated with rotating wind
turbine blades.

Details on each of these categories will be presented within the following sections.

© Enzygo LId 2011 6 SHF309.001.R.014
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Low Frequency and Infrosound

Low frequency noise and infrasound are present within the environment all around us, key sources
include both natural and manmade noise (associated with modern life), examples include (BWEA
February 2005):

• Natural sources - thunder, waves, wind;

• Machinery, including pumps, compressors, diesel and combustion engines, refrigerators and
fans;

• All forms of transport;

• Structure-borne noise, which originates in vibration;

• Neighbour-noise heard through a wall;

As stated above the main distinction between "low frequency noise" and "infrasound" is the

frequency ranges at which they occur. Low frequency noise occurs in the audible range (between
20Hz to 200Hz), whereas infrasound occurs within the inaudible range below the typical human

perception threshold (below 20Hz).

Low frequency noise and infrasound is less prevalent in modern "upwind" turbines, where the
turbine blades are upwind of the tower, than it was in the earlier "downwind" generation of turbines

(where the rotor was down wind of the tower). The effect of the tower being in front of the blades
created a pocket of still air directly behind the tower, through which the blade travelled. Low

frequency noise was found to be generated as the blade passed through this still air and then back
into the main wind stream, resulting in what was commonly described as a "thumping" noise. This

led to the development of the upwind designs, which have been proven to reduce low frequency
noise to sub-audible (infrasound) levels byeliminating this sheltered air pocket.

However, the key question with low frequency noise lies in how to assess it due to the varying level
of perception to the human ear. There is a much wider diversity of perception to these frequencies
of sound than in the normal, audible frequencies. However, generally low frequency noise needs to

be at a higher level to be perceived due to the human ear being more.effectiveat filtering out noise
at these frequencies.

With regard to infrasound from wind turbines a number of studies have been undertaken into this
phenomena dating back to 1997. The following recent studies have been undertaken in this field
specifically considering the health effects of noise in these frequencies:

• DEFRA2003 - 'A review of published research on low frequency noise and its effects';
• P. Styles et al; 2005, Microseismic and Infrasound Monitoring of Low Frequency Naise and

Vibrations from Wind farms:, Recommendations on the Siting of Wind farms in the
Vicinity of Eskdalemuir, Scotland

• DTI report: 2006; 'The measurement of low frequency noise at three UK wind farms'

These studies generally conclude that whilst both low frequency noise and infrasound can be

generated by wind farms and are present in the noise climate at distance from the developments, it
can only be perceivable by extremely sensitive equipment specifically designed for the purpose. This
equipment was therefore significantly more sensitive than the human ear at low frequencies. As

such the reports generally concluded that infrasound was not an issue requiring significant concern,
with statements being published,to this effect.

© Enzygo Ud 2011 7 SHF.309.001.R.014
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The conclusions of these studies are supported by the World Health Organisation (WHO) who states

within the 'Community Noise' document that "there is no reliable evidence that infrosound below
the hearing threshold produce physiologicol or psychologicol effects",

In conclusion, with regard to low frequency noise the Government released a statement in 2006.

stating that:

"The'Deportment for Communities and Local Government (DCLG)has, written'to all Local
Planning Authorities and the Planning Inspectorate to confirm that the advice, in PPS22
and its Companion Guide that ETSU-R-97should be used for the assessment and rating
of noise from wind farms should continue to be followed,"

Amplitude Modulation

Amplitude Modulation (AM) is the'technical term for a 'thump' and 'swish' that can sometimes be
heard from the passing of the' blades on wind turbines, It tends (Department of Trade and Industry

[DTI] report) to be more prevalent inthe evening and night time periods most likely as a .result of the
increased stability of the atmosphere,.hence the increased occurrence of the effect at these times,

Whilstblade swish may be an issue to local residents it only actually occurs at-only a small number of

the active sites in the UK, The DTI report considered 3 (of the S) sites in the UK which, at the time,
where' reporting an issue with amplitude modulation, out of the total of 126. onshore wind farms
operational at the time, Furthermore ilis only'reported to occur under certain weather conditions,

The following studies have been,commissioned by the government and other agencies.to investigate
this phenomenon,

• DEFRA2003-'A review of published research on low frequency noise and its,effects~
• University of Salford 2007 - 'Research into Aerodynamic Modulation of Wind Turbine

Noise'

• Department for Business Enterprise. & Regulatory Reform (BERR)·Statement 2007/033 -
'Government statement regarding the findings of ,the Salford University report into
Aerodynamic Modulation of Wind Turbine Noise'

The outcome of the studies undertaken, specificallythe"University of Salford's' study, was that AM
associated with wind farms was an infrequent issue that should not be considered specifically

outside of the scope of the ETSUR97 methodology, On the basis of this conclusion the Government
maintained the same advice as for low frequency noise stating that PPS22 and ETSU-R,97 should
continue to be followed,

A statement released by BERRin 2007 relating to the University of Salford report states the following
with regard to AM:

"The,study concluded that although AM connot be fully predicted, the incidence of AM

resulting from wind farms in the UKis low, Out of the 133 wind farms in operation at the
time of the study, there were four cases where AM appeared to be a factor, Complaints
have subsided for three out a/these four sites, in one cose, as a result of remedial
treatment in the form of a wind turbine control system, In'the remaining cose, which is a
recent installation, inliestigations are on-going,

© Enzygo, Ud 2011 B SHF,309,001,R014
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Based an these findings,Government does not consider there to be a compelling case for
further work inta AM. and will not corry out any further research at this time; however it
will continue. to keep theissue underreview.

Government continuesta support the approach set aut in Planning Policy Statement
(PPS) 22 - Renewable Energy. This appraach is jor lacal planning authorities to "ensure
that renewable energy developments have been 10ciJtedand designed in such 0 woy to
minimise increases in ambient noise levels",. thraugh the use of the 1997 report by ETSU
to.assess and rate noise fram wind energy develapments.

© Enzygo LId 2011 9 SHF.309.001.R.014
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3.0 STANDARDS AND GUIDANCE

3.1 Introduction

Within the following section of the report, details will be presented relating to the planning policy

guidance documents and assessment methodologies appropriate for noise assessments of wind
power developments.

The folloWing legislation, policies and guidance have been taken into consideration during this
assessment:

• Planning Policy Guidance Note.24 (PPG24): Planning and Noise, September 1994

• Planning Policy Statement 22 (PPS22): Renewable Energy;

• Draft Overarching National Policy Statement for Energy (EN-1):'2009

• Draft.National Policy Statementfor Renewable Energy Infrastructure (EN-3): 2009

• ETSUR97 ~ The Assessment and Rating of Noise from Wind Farms; and

• Institute otAcoustics (IDA) agreement relating to the "Prediction and assessment of wind
turbihe noise" IDA bulletin March/April 2009 (Erratum -November/December 2009)

Detailed descriptions of these documents are contained within the following sections

3.2 Planning Policy Guidance Note 24: Planning and Noise

Planning Policy Guidance 2'4 is the Government's primary, overarching, national noise guidance. It
provides guidance to local authorities in England on the use ot'their planning powers to minimise the

adverse impact of noise. PPG24 sets out.to:

• outline the considerations to be taken into account in determining planning. applications

both for noise-sensitive developments and for those activities which will generate "noise;

introduces the concept of noise exposure categories for residential development,

encourages their use and recommends appropriate levels for exposure to different sources
of noise; and

advises Local planning authorities on the use of planning conditions to minimise the impacts
of noise.

•

•

Whilst PPG.24 is the overarching UK guidance with regard to noise within the planning system, it
unfortunately presents no specific guidance relating to noise associated with wind turbine or other
renewable,energy developments.

3.3 Planning Policy Statement 22 (PPS22): Renewable Energy, 2004

PPS22sets out the Government's guidance and policy with regard to.renewable energy,and seeks to
aid positive planning to facilitate·renewable energy development.

The PPS also' sets out considerations that should be borne in mind by planning authorities when
looking to .deliberate on a renewable scheme within the planning system. This includes guidance
with regard to international,. national and local designations, green belt development, appropriate
"buffer zones", as well as guidance on the environmental considerations that should be borne in
mind.

© Enzygo LId 2011 10 SHF-309.001.R.014
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With regard to noise PPS22states the following:

"Locol plonning outhorities should ensure thot renewoble energy developments hove
been/ocoted ond designed in such a way to minimise increases in ambient levels:

PPS22 references the use of theETSU R97 methodology for the assessment and rating of noise from

wind energy developments.

3.4 Draft Overarching National Policy Statement for Energy (EN-I): 2009 and Draft
National Policy Statement for Renewable Energy Infrastructure (EN-3): ·2009

NPS EN-I sets.out the national policy with regard to the main types of energy developments and is
an overarching document. It is supported by a suite of technology specific NPS documents, which in
combination provides the encompassing guidance for decisions made by the Infrastructure Planning

Commission (IPC): There are S technology specific NPS documents which are designed to cover the
whole of the energy sector. NPS EN'3, Renewable electricity generation (both onshore ond offshore)
is appropriate for wind farm developments.

The NPS guidance is not relevant to this development as the proposed turbine is significantly below
the SO MW generating capacity for onshore wind farms (lOOMW off shore wind farms) set as the

threshold of the guidance.

However, with regard to the assessment of noise ilssociated with wind developments the NPS
guidance, published ;n2009, references the use of "ETSU R97 in occordonce· with lotest industry
good proctice which should reflect any updated guidance issued in relation to ETSUR97 and accepted
by Government". The "updated guidance issued in rela.tian to ETSU R97 and accepted by
Government" is taken to be the Institute otAcoustics (lOA) agreement relating to the "Prediction and
assessment" of wind turbine noise" lOA bulletin March/April 2009 which will be discussed further
latenvithinthis section.

NPSEN-3 states within Part 2, Section·2.7;.Onshore Wind, paragraph 2.7.66 that:

"Where the correct methodology hos been followed and a wind farm is shown to comply
with ETSU R97 it should bereosonable for the IPCto conclude thotit may give little or na
weight to adverse noise impacts from the operation of the wind turbines:"

3.5 ETSU R97 - The Assessment and .Rating of Noise from Wind Farms

ETSU R-97 provides a framework for the assessment and rating of noise from wind turbine

installations within the UK. It has become the accepted standard for the consideration of noise
associated with wind farm developments, and the methodology has therefore been adopted for the

presented assessment.

ETSU R-97 recommends the application of noise limits at the nearest noise-sensitive properties in
order to protect· outside amenity and prevent sleep disturbance. It proposes that site-specific noise

criteria. be adopted,based on the existing background noise levels of the area across a range of wind
speeds. This·method is considered appropriate as noise from wind turbines will generally vary with
wind speed, as does the background noise level.

The initial stage of th·e ETSU .R97 process is to consider the site in light of the "Simplified
Assessment" criteria. The simplified method is derived·to cover single turbine developments such as
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that proposed, and removes some.of the complexity of theETSU methodology, Where the predicted
noise from the turbine, at wind speeds of up to lOms-l, can be demonstrated to be below a level of

3SdB(A), then this condition alone would be considered (by the Working Group) to offer sufficient
protection of amenity and as such no further assessment would berequired.

Should the simplified assessment result demonstrate predicted levels in excess of the specified
criteria then a more detailed ETSU R97 assessment would be necessary. The more detailed

assessment requires considering the site-specific relationship between winaspeed ana background
noise,along with the particular noise emission characteristics of the proposed wind turbine.

The main aspects of an ETSUR97 assessment are contained within the following sections

Assessment of ExistingBackground Noise

Determination of the· existing background noise levels of the area at varying,wind speeds. ETSU
provides specific gUidance within Section 7 of the consideration and methodologies to be

employed within the quantification of the baseline climate including equipment, survey pe-riods
and analysis_ Typically the baseline assessment requires the measurement of background noise
(LA,o)at sensitive receptors, along with associated wind speed at the proposed turbine location,

at a.height of 10m aboveground level over a period in excess of 14 days.

Noise Limits

The noise limits pro'posed by ETSUR-97'arebased on the LA,o,10m,,,,,,statistical noise parameter;
and assume free field, external conditions.

ETSU R-97 proposes the adoption of a site standard of SdB above the background noise level.
This is based on-the wide experience in environmental acoustics of the Working Group, that noise
from a new source is unlikely to cause annoyance where the predicted 'lncrease is less than

SdB(A) above,the existing background. Separate noise limits apply for quiet day-time and night
time, as outlined below.

Quiet daytimeis defined in ETSU-R-97 to be 18:00 - 23:00 every doy; as well as 13:00 -18:00
an Saturday and 07:00 ~18:00 on Sundays.
As a minimum, the daytime noise,.limit in 0 low noise environment (where the background
noise level is below. 30-35 dB LA9O·,0 mi"''') should be set within the ronge of 35'40dB LA90-

Higher noise levels from wind turbines ore permitted provided the predicted turbine noise at
the particular wind speed does not exceed the existing baseline at that speed by more than 5
dB(A).

Night- Time is defined as 23:00 to 07:00 Monday to Sundoy.
Different stondardsapply ot.night, where sleep disturbance is the primoryconcern rather
than the requirement to. proteCt outdoor amenity. A minimum limit of 43 dB LA90 10min"", is
recommended for the nighHime derived from the WHO Guidelines. At night, higher noise
limits may be acceptoble provided the predicted turbine noise ot the porticular wind speed
does not exceed the existing night time boseline at thotspeed by more thon 5 dB (A). Night-
time is usually considered to be between thehours of 23:00 and 07:00.
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Where the property in question has a financial interest in the development the ET5U R97

guidance considers a slightly higher minimum limit to be appropriate stating that "The noise
working group recommends that both daytime and night-time lower fixed limits can be increased
to 45dB(A) and that consideration should be given to increasing the permissible margin above
background where the occupier of the property has some financial involvement in the wind form"

The ET5UR97 guidance further considers that the noise levels recommended "toke into account
the character of noise described as blade swish".

3.6 lOA: "Prediction and assessment of wind turbine noise" 2009

In an attempt to address a number of concerns relating to the ET5U R97 assessment methodology
the IDA published additional guidance for use in conjunction with the ETSUMethodology.

The document aimed to.address the following concerns:

1) The acquisition of baseline noise data at receptor locations and the analysis of this data
to toke account of site specific wind shear;
Additional conSideration of the ET5U methodology was deemed to be required as a
result of a potential mismatch between the referenced wind speeds for baseline noise

surveys and wind farm predictions. The relationship between wind speed at different
heights above ground level (wind shear) and in particular between the hub height wind

speed (which determines the turbine sound power) and the actual wind speed that
would be measured at 10m varies from site to site and in differing weather conditions.
This can lead to potential errors in comparisons between the two.
The IDA methodology recommends the use of a derived 10m wind speed rather than a
measured one, this effectively results in an assessment based upon wind speeds at hub

height level (for both background levels and turbine levels) even though referenced in
terms of "derived 10m high wind speed".
An appropriate procedure for the determination of site specific wind shear is outlined
within the scope of the IDA document.

2) The prediction of wind turbine noise at receptor locations;
The document sets out modelling parameters and considerations that should be
inherent within the scope of any noise predictions. These are broadly detailed below:

• The methodology of ISO9613-2 should be used for the prediction of noise associated
with wind developments;

• A uniform approach to the prediction of noise was put forward covering the
following parameters:

• The turbine sound power levels used as input. Documented and supported
levels should be used and stated in the report. Either test levels (including
those with uncertainty), warranted levels or generic levels could be used;

• The atmospheric Conditions. The input parameters of the calculation
software should be set to 102Cand relative humidity set at 70%;

• Ground factors. The calculation area should be set to either G=O (hard
ground) or G=O.S(with a prediction height of 4m above ADD). This, coupled
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•

with warranted levels for the candidate turbine is Considered to result in a

realistic prediction;
The effects of barriers. No account should be taken of barriers by landforms
unless there is no line of sight between the receptor and the tip of the rotor
blade - in this instance a maximum attenuation of 2dB(A) is considered

appropriate. Higher levels can be used but would require significant
supporting evidence and justification.

The relationship between predicted LA., and LA90 for wind turbine prediction
is as stated in ETSUR97 remains valid at:

•

LA90, lOmin = LAeq, lOmin - 2dB

3) The significance of low-frequency noise, infrosound and ground-borne vibration from
wind forms.
With regard to low frequency noise and infrasound, the document concurs with the

2006 DTI report by Hayes McKenzie concluding that neither was a significant factor'at
the separation distances at which people typically live from wind developments. The
guidance references a study undertaken by Keele University with respect to Ground
borne vibration from the Eskdalemuir wind farms which concluded that "the levels of
vibration from wind turbines are so small that only the most s'ophisticoted
instrumentation and data processing can reveal their presence, and they are almost
impossible to detect"
With regard to low frequency noise, infrasound and ground borne vibration the lOA
document concludes that "there is no robust evidence that low frequency noise
(including infrasound) orground-borne vibration from wind forms, generally has adverse
effects on wind form neighbours."

In the November/December 2009 issue of the Acoustics Bulletin an Erratum was issued concerning a
correction to the text. The correction concerned where confusion had occurred relating to the
accidental transposition of the references to Ul and U2 in situations where the higher wind speed is

less than the wind speed at the lower height. The original text was revised to read:

"On some sites and in some wind conditions the situation may arise that the
wind speed U2 (at the greater height H2) is equal to or lower than the wind

speed Ul at the lower height Hl. In this situation, the wind shear calculation
specified above should notbe performed and our suggestion at this time is that
the hub height wind speed should be assessed to be the same as the wind
speed at the upper height H2."

3.7 Agreed Deviations from the ETSU R97 and IDA Methodologies

For the following reasons deviations from the full requirements of the ETSUand IDA methodologies
were agreed with BDC:

• The development proposed is for a single 900kW turbine, located a minimum of 275m from
the nearest noise sensitive 'receptor;
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• As the development is not a commercial multi turbine wind farm development, centralised
60% and 40% hub height meteorological information is not available for the 'site at the
present time.

As such the following deviations were agreed.

• Assessment of the baseline noise climate of the 'area has been undertaken referencing wind

speed at approximately.5m above local ground level as.measured at Ringstone Hill Farm.
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4.0 PREDICTION OF WIND TURBINE NOISE

4.1 Introduction

Within the following section, detail will be presented relating to the specifics of the noise modelling

and prediction undertaken within the scope of the assessment.

4.2 Modelling Software

In order to assess the noise levels generated by the proposed turbine, a detailed noise model has

been constructed. The model was constructed using the Braunstein + Berndt GmbH (commercially

available) computer mapping software SoundPLAN 7.1.

The Sound PLAN software was set to implement the appropriate noise prediction methodologies as

referenced below.

4.3 Prediction Methodology

Within the UK, current government guidance with regard to .noise prediction from open sites is
contained within BSS228: Ptl: 2009. However, in accordance with the guidance of the lOA
agreement (Section 3.6) the modelling exercise was undertaken in accordance with ISO 9613-2:
Acoustics - Attenuation of sound during propagation outdoors: Part 2: General method of
calculation.

Furthermore, the requirements of the 2009 lOA agreement on the prediction and assessment of

wind turbine noise have been implemented within the scope of.this study, namely:

• Test data (with uncertainty) noise levels have been used (Appendix 1);

• Atmospheric conditions have been appropriately specified;

• Ground type has been specified as "hard reflective" and set atG=O;

• Barrier effects have been limited toa maximum of 2dB(A); and

• Appropriate LA.. to LA,ocorrections have been implemented (-2dB)

4.4 Foundation of the Model

The noise model was constructed utilising the following information:

• Detailed OS Mastermap Topographical data from commercial sources;

• Site layout arrangement supplied by Enzygo/Empirica Investments;

• Test data with uncertainty and separate acoustic frequency test data (Operational Mode 1)
for the Enercon E-44 acquired from Enercon as detailed within Appendix 1.

4.5 Assumptions

Within the construction of the noise model, certain information has required to be assumed. All
assumptions embodied within the scope of the modelling exercise are detailed below.
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Turbine specifics

The data supplied to Enzygo for the Enercon E-44, detailed that the operational·turbine would
generate sound power levels (5WL) as detailed within Table 4-1 below. Appropriate tonal and
uncertainty corrections for the turbine have.been taken from the test report. (Appendix 1) and are
included within the table information, Furthermore Enercon supplied additional data with regard to

frequency spectra for the.·E-44 turbine which has also been. taken account of within the scope of the

model as detailed below:

--5WL

Table 4-1: Noise Levels - Ennercon E-44

'f) : ill : 0 ---
No data

supplied by
Enercon"used

7ms·1-dataset as
1-----------1 an exaggerated

worst case

ETSUR97Correciion

99.9 101.5 102.1 102.1 103.0 103:0

52 52 52 52 52 52

0.0 00 0.0 0.0 0.0 0.0.

41 +1-1 +1-1 +1-1 +1- 1 +1-1

113 Octave Spectradata av'ailable Assumed lOm/s

1009 102.5 103.1 103.1 104.0 104.0

Tonality

Test Uncertainty

FrequencyData

Modelled5WL

No verification checks on the data provided by Enercon have been undertaken within,the scope this

report.

As detailed within Table4-1 above the assessment has been based upon test data corrected for an
appropriate level of uncertainty (as specified within the supplied dataset); which assumes that no

tonal component is present associated with the operation of the E-44 turbine. As such following
planning warranti,,'s will be·sought'from Enercon relating to guaranteed noise levels at appropriate

wind speeds for the Ec44turbine and that the noise output would not require any level of correction
under ET5U R97.

In the event that·for economic, availability or any other reasons the Enercon Ec44 turbine is notthe
model eventually specified on site within the design stage, the. turbine chosen will require to have
comparable noise .emissions to the E-44 and accordance with the assessment criteria of ET5U R97
will need to be demonstrated to the LPA.

Enzygo have been informed by the design team that the specifics of the proposed turbine are as
detailed below:

Location: Grid reference 5E (4)42551, (4)10378

45mAbove Ordnance Datum (AOD)

67m above.AOD

Hub Height:

Tip Height:
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Wind and Meteorological Conditions

The prediction methodology utilised takes account of wind and meteorological conditions in the

following ways.

Wind Direction The software assumes a positive wind vector in all directions from the

source. The worst case assumption is therefore made within the calculation
protocol that the wind is emanating from the centre of the sources and

blowing in all directions simultaneously.

Humidity 70%

Air Pressure 1013.5mbar

Temperature 10°C

)
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5.0 NOISE MONITORING

5.1 Introduction

This section of the report describes the specifics of the noise survey undertaken in the vicinity of the

site.

5.2 Survey Details

In order to determine the existing noise climate of the area, a noise monitoring survey was

undertaken in February 2012 in the vicinity of the proposed development site.

Prior to the any aspect of the assessment being undertaken, the Local Planning Authority (LPA) were

contacted and it was agreed that monitoring would be undertaken associated with the development

as follows. The specifics of the consultation made are contained within Section 1.4 and Appendix 3.

Table 5-1: Agreed Noise Monitoring Locations and Periods

I - - ,

~~:lZl:G.-".::ill1::-.: ITJ ~~"':.::-, I '---,..--- -_._-~ I, -
Ringstone Hill Farm
Noise Monitoring - The noise meter was positioned in the front
garden of the property at Approx. NGR. 442641, 410070.

MPA
Wind Monitoring - The anemometer was positioned in the front Continuously logging

garden of the farm property with the anemometer assembly at a 10 minute auto repeat

height of approximately 4.Sm above local ground level. Again the periods from the 3" to

equipment was located approximately at NGR. 442641, 410070. the 20'h February 2012

Crickett Villa, Common Road
MPB Noise Monitoring - The noise monitoring equipment is in the

rear garden of the property at Approx. NGR. 442181, 410703.

The Robin Hood Public House (currently closed to business) Continuously logging
Noise Monitoring - The noise meter was positioned in the 10 minute auto repeat

MPC former Children's play area to the rear of the pub away from the periods from the 14th

busy Common Road/Southmoor Road Junction at Approx. NGR. to the 20'h February
442839,410338. 2012

The approximate noise monitoring locations are further presented graphically on the map below
within Figure 2. The approximate turbine location is also identified to provide a context to the
measurement positions.
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Figure 2: Appro •. Noise Monitoring Locations (Map ref. Google)

Obtaining ambient and background noise measurements at the above locations around the site has
informed the assessment of potential impacts of the proposed wind turbine on the residential
properties within the vicinity.
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5.3 Monitoring Equipment

Noise Monitoring EqUipment

The monitoring of noise was undertaken in line with the guidance set out within BS7445: 1991. The

sound level meters were programmed to monitor over 10 minute periods continuously day and
night for 7 days. The equipment used was set to record the following statistical parameters:

LA'" in dB
LA,o in dB
LAmaK in dB

The following sound level meter equipment was used in order to undertake the noise survey at the
site;
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Table 5·2:Noise Monitoring Equipment

~~~~~~
Meter 01dB Black Solo (type 1) 50101- 65396 56102 - 65446 50103 - 65445

Preamp 01dB PRE21 15479 15989 16016

Mic GRAS MCE212 142607 142686 142693

Calibrator Cirrus CR:515 (type 1) 59522

The sound level meters were· mounted at each location on a tripod at a height of approximately

1.5m above the ground and a minimum of 3.5m from any reflecting surfaces where .possible. Each
was fitted with a relevant manufacturer's spedfication windshield and we'ather proof housing.

The following set-up parameters were used on the sound level meter during all of the noise
measurements undertaken:

Time Weighting:

Frequency Weighting:
Auto repeat Periods:

Fast

10 minutes

The 'sound level meters used were field calibrated using an electronic calibrator prior to
commencement an'd upon completion of the surveys, no significant drift'in calibration was observed.
The instrumentation calibration documentation for the equipment used can be supplied upon
request.

Wind Monitoring fquipment

The monitoring of wind was undertaken for the duration of the noise monitoring survey. 1;he
ahemometer equipment used ',s as specified below and was installed at Location MP A, Ringstone
Hill Farm.

Due to the lay of the land in the vicinity of the proposed turbine site and surrounding area it was

deemed that the wind characteristics would remain relatively constant across the ·area. The. only
variations to' this would be considered to be localised influences due to buildings. As such it was
deemed acceptable that wind speeds be amassed at one of the three locations and used in the
consideration of all.
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Table 5-3: Wind Monitoring Equipment

Display 8(1200 display
Display is limited to O.Smph intervals but this does
not affect the ulse.lo in equipmentCATEYE

Vortex Wind Sensor-
3-Cup switch/magnet

rotor.

5m mast

.0.5 mph from 4 to 10 mph, +/-4% from 10 to 50
mph, estimated within 4% above 50 mphAnemometer Inspeed

Data logger MadgeTech Pulse110 Data logger
Limited to 16,300 single logging intervals from lsec
to 12hr intervals

Mast Enzygo +/- a.1m in setup (due to'ground insertion amount)

Notes ~o Table 5-3,

1. Vonex'anemometer,accuracy was verified'by lab tests,·the anemometer was noted to be within OSmph From 5 to

lOmph (the readout was noted to be the limiting factor but is eliminated with the pulse 110 data, logger), 4%'from 10
to 50 mph. Above,SO mph'the'anemometer" whilst not tested is conjectured from the test,data to be accurate'to

speeds well over 100 mph.

The anemometer was mast mounted at a,height of approximately 4,Sm above the ground and in'an
exposed, secure location at RingstoneHili Farm,

The anemometer was set to log average wind,speeds over auto-repeat 2 minute periods in miles per
hour (mph)and corrected to meters per second (ms") using the following conversion factor:

1.0 mph = OA4704 ms"

5.4 Measurement data

Noise Data

The resuits of the noise surveys undertaken are presented, summaris'ed, within the relevant
graphical plots within Chapter 6,0, and the entire dataset used (quiet daytime and night-time) for
each location is presented within Appendix 2,

Wind Data

The results of the wind speed survey were averaged over each 10 minute period such that the total

number ofpulses inS'x 2 minute periods were converted to an average ms·l value and are presented
within the relevant graphical plots within Chapter 6.0.

The entiredataset in 10 minute periods is presented graphically within Appendix 2.
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6.0 NOISE IMPACT ASSESSMENT

6.1 Introduction

This section of the report details the results of the initial, screening assessment undertaken. The

assessment is based on a purely predictive methodology referencing the simplified criteria of ETSU

R97.

6.2 ETSU R97 Simplified Methodology

In line with the requirements of the simplified ETSU(and IDA) methodology relating to small scale
wind developments a predictive noise model of the development was constructed. Prediction of
noise was then undertaken to the following locations at varying distances around the perimeter of

the turbine (Figure 3):

Loc. 1- Windmill Hill
Loc. 2 - Willowgarth High School
Loc. 3 - Manor Farm/Brierley Manor
Loc. 4 - Ringstone Hall Farm (Financial Interest)
Loc. 5 - Robin Hood Pub (Closed)
Loc. 6 - The Lodge
Loc. 7 - South Kirkby Common

Loc. 8 - Burntwood Hotel
Loc. 9 - Common Road
Loc. 10 - Puddinghill Farm
Loc. 11 - Lindley House, Brierley
Loc. 12 - Kirkby Common Farm
Loc. 13 - Reservoir House
Loc. 14 - Clear View, Grimethorpe

Figure 3: Simplified Assessment Prediction Locations

Noise levels were predicted in terms of LA... 1Om"and then corrected to LAOo.,om"for assessment and
reporting purposes. The results of the predictive exercise are presented numerically within Table 6-
1 and graphically within Figure 16 (lOms'). Within the table the predicted levels up to wind speeds
of 10ms" have been compared to the 35dB(A) criteria of the simplified ETSUguidance.
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Table 6-1: Predicted turbine noise levels (Candidate Turbine Ennercon E44)

I'
- - ' , L_ _ , ",,--- -----'Ir--- -- -- - -- - -- , -

I , _ J 1" ; 'l . , ' I
"~~u~-l - -

_J~~_~~_~~ _________ ~ ___

If ~, ~..rJ 11- -
I, " I~

- - , JIj~TIi~ r~r- ...!,,,71r1;~,~~oo;.~;~,i?---r~{,~--:'I .. -,' II" " r
"

, , I 'll-It" .Jj - ;J,'l ,
lac. 1 • Windmill Hill 21.6 21.6 21.6 21.6 21.6 21.6 22.9 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -12.1

Loc. 2 - Willowgarth High 22.7 22,7 22.7 22.7 22.7 22.7 24.0 -12.3 -12.3 -12.3 -12.3 -12.3 -12.3 -11.0
School

loc.3 - Manor
31.6 31.6 31.6 31.6 31.6 31.6 32,9 -3.4 -3.4 -3,4 -3.4 -3.4 -3.4 -2,1

Farm/Brierely Manor

Lec. 4 - Rlngstone Hill 38.8 38.8 388 38.8 38.8 38.8 40 I 3.8 3.8 3.8 38 3.8 3.8 5.1
Farm (Financiallntere-st)

loCo 5 - Robin Hood Pub 40.3 40.3 40.3 40.3 40.3 403 416 5.3 53 5.3 53 5.3 5.3 6.6
(Closedl

loe. 6· The lodge 39.1 39.1 39.1 39.1 39.1 39 I 404 4.1 41 4.1 4.1 4.1 4.1 5.4

loco 7 - South Kirkby 26.7 26,7 26.7 26.7 26.7 26.7 28.0 -83 -8.3 -8.3 -8.3 -8.3 -8.3 -7.0
Common

loco B - Burntwood Hotel 37.9 37.9 37,9 37.9 37.9 37.9 392 2.9 2.9 2.9 2.9 2.9 2_9 4.2

loc. 9 - Common Road 36.9 36.9 36,9 36.9 36_9 36.9 382 1.9 1.9 1.9 I 9 1.9 1.9 3.2

loco 10 - Puddinghill 25.3 25.3 25.3 25.3 25.3 25.3 26.6 -9.7 -9.7 -9,7 -9.7 -9.7 -9.7 -8.4
Farm

loco 11 - Lindley House, 21.4 21.4 21.4 21.4 21.4 21.4 22.7 -13.6 -13.6 -13,6 -13.6 -13.6 -13.6 -12.3
Brierley

loc, 12 • Kirkby Common 26,3 26.3 26.3 26.3 26.3 26.3 27.6 -8.7 -8.7 -8.7 -8.7 -8.7 -8.7 -7.4
Farm

Lor 13 ReserVOir 37.2 37.2 37.2 37.2 37.2 37.2 38.5 2.2 2.2 2.2 2.2 2.2 2.2 3.5
House

Loc. 14 - Clear View, 22.5 22.5 22.5 22.5 22.5 22.5 23,8 -12.5 -12,5 -12.5 -12.5 -12.5 -12.5 -11.2
Grimethorpe

Note to Table: Green text denotes predicted levels are below the 35dB(A) criteria; red text denotes predicted levels are above the 35dB(A) criteria.
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It can be seen, with reference. to Table 6-1 above, that the predicted noise levels from the
candidate turbine (Ennercon E-44) are only expected to breach the simplified criteria of 35dB(A)
(required to be considered at wind speeds of up to lOms") atthe following locations:

4). Ringstone Hill Farm Exceedances of the 35dB criteria are predicted to occur at all wind
speeds from 4ms' to lOms1 The maximum level of exceedance
of 5.1dB(A) occursatthe higher wind speed of lOms·'.

5). Robin Hood Pub Exceedances'of the 35dB criteria.are predicted to occur at all wind

speeds from 4ms' to 10ms·1 The maximum level of exceedance'
of 6.6dB(A) occurs at the higher wind speed of lOms",

6). The Lodge Exceedances of the 35dB criteria are predicted to occur at all wind
speeds from 4ms' to10ms1The 'maximum level of exceedance
of 5.4dB(A) occurs at the higher wind speed of lOms'.

8). Burntwood Hotel Exceedances of the 35dB criteria are predicted to occur at all wind

speeds froin 4ms' to 10ms'. The maximum level of exceedance
of 4.2dB(A) occurs at the higher wind speed 'of lOms1

9). Common Rd Exceedances of the35dB criteria are predicted to occur at all wind

speeds from 4ms'" to 10ms'. The maximum level of exceedance
of 3.2dB(A) ,occurs at the higher wind speed of lOms1

13). Reservoir House Exceedances of the 35dB criteria are predicted to occur at all wind
speeds'from 4ms\ to 10ms1 The maximum level of exceedance
of3.5dB(A) occurs at the higher wind speed oflOms1

Of these breaches,Location 4, Rlngstone Hill Farm, has a financial interest.in th'e development and

as such under the guidance of ETSU.R97 "both daytime and night-time 10werIixed limits can be
increased to 45dB(A)". ET5U R97 further, states with regard to properties with a'financial interest in

a development that "consideration should be given to .increasing the permissible margin above
backgraund where the occupier of the property has some finoncial involvement in the wind form".
The predicted noise levels' from the Turbine at the residential aspedof Ringstone Hill Farm does

not breach the45dB(A) 190.lOmio criteria atany of the wind speeds considered.

All other locations assessed within Table 6-1 are considered by the guidance of ETSU R97to be
appropriate, based upon this simplified assessment criteria. Therefore, there is neither a
requirement to undertake baseline noise monitoring nor any further assessmentiwith regard to
these locations.

6.3 ETSU R97 Detailed Methodology

As agreed with the BMBC and WMDC only those locations presented within Table 6-1 as having

predicted noise levels in excess of 35dB(A) require additional consideration. The additional
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consideration includes quantification, and assessment against the existing noise climate of each
locality.

The following locations therefore require additional consideration with regard to noise:

• Ringstone Hill Farm to.the south of the turbine site;

• The Robin Hood Pub (closed) to the east oftheturbine;site;

• The lodge to the east of the turbine site;

• The Burntwood Hotel to the northofthe.turbine site;

• Residential properties along Common Road to the north northwest of the turbine site; and

• Reservoir House to the south of the turbine site

The foilowing qualifications· are made with regard to the monitoring surveys undertaken as either

agreed with thelPA or due'to'site'specific access reasons:

• On the basis of the geographic spacing of the above 6 assessment locations there was an
opportunity to reduce the number of ·monitoring locations whilst maintaining a robust
.assessment, As such the following was agreed with both lPA:spriorto the surveys being

undertaken:
o One monitoring location to be representative of Ringstone Hill Farm and Reservoir

lodge (Survey ref MP A);
o One monitoring location to be representative of The Robin Hood Public House and

The lodge (Survey ref MPC); and
o One.monitoring location to be representative of the Burntwood Hotel Complex and

the residential properties on Common Road (Survey ref MP B).

Within Figures 4 to 15' below, graphical plots' are presented for each location showing the
assessment of noise levels during the quiet daytime and night-time'periods as defined within ET5U

R97. The plots present the predicted turbine noise levels at varying wind speeds, against the
averaged background noise climate related to wind speeds and the derived ETSU R97 limits (l,o
+5dB(A)). The predicted noise levels are further represented within the noise contour plots within

Figures I6.and 17.

6.3.1 Location 4 IMP A)) Ringstone Hill Farm

Figures 4 and 5 relate to the assessment of location 4 (MP A), Ringstone Hill Farm. The farm is
located to the south ofthe turbine location separated by agricultural land. The baseline 'dataset

(noise and wind speed) used in the assessment was established at monitoring location MP A and is
presented within Appendix 2.

The baseline noise climate of the locationwas noted by the field engineer to be dominated by road

traffic noise in the general area coupled with sporadic human, natural and agricultural'noises.

Various trend lines were tested to best describe the data set during the daytime and night-time
periods. These are discussed below:
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• Quiet Daytime Periods: The use of a linear trend line is considered to provide a good
description of the general trend of noise/wind at the location; however, the forward
projection has become extremely exaggerated at wind speeds of 10 to 12ms" where the

appropriate limits would be implied to be greater than 65dB. As such to provide a robust
consideration the trend lines have been forward projected based upon a flattened off
trend from 8ms·J as a result of a lack of information at these upper speeds.

• Night-time Period: Again due to the correlation between the noise levels and the low wind
speeds experienced during the survey period (all less than 5ms" during the night-time) the

forward projection of the noise limit is deemed to be exaggerated, However, the linear line
is considered to describe the data set well and as such to provide a robust consideration the
trend lines have been forward projected based upon a flattened off trend from 5ms" as a

result of a lack of information at these upper speeds.

• Additionally as the Ringstone Hill Farm location has a financial interest in the development
the appropriate ETSUcriteria for "properties with a financial interest in the development"
is also presented within the plots during both the daytime and night-time periods.

However, we would note that whilst the assessment presented within the Figures below considers
a flat trend from the level of the upper monitoring points any conditions set for the turbine should
remain based upon the ETSUR97 criteria (and qualifications for quiet sites and financial interest) of
measured L,o +5dB at any given wind speed. The following figures are therefore presented for

assessment consideration only.
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AS Ringstone Hill Farm has a financial interest in the development ETSUadvises a limit of 45dB LlO•

10m," is appropriate for both the daytime and night-time periods (orange line). The predicted noise
levels from the Enercon turbine do not breach this criterion at any time as demonstrated within

Table 6-1 and Figures 4 and 5.

6.3.2 Location 5 IMP ell Robin Hood Public House

Figures 6 and 7 relate to the assessment of Location 5 (MP C), Robin Hood Pub. The building is
located to the east of the turbine location separated by agricultural land and a main road. As
detailed earlier within this report due to access permission the baseline dataset used in the
assessment of the Robin Hood Pub was established over a 7 day period, which was agreed with
WMDC. The baseline noise dataset was established at monitoring position MP C (in the sheltered
former children's play area to the rear of the pub, away from the busy Common Road/Southmoor

Road Junction) and is presented within Appendix 2. The wind speed data referenced was measured
at Location MP A) Ringstone Hill Farm.

Reference to Figure 6 demonstrates a logarithmic trend line to adequately describe the trend of

the baseline data, whilst remaining on the conservative side of the upper wind speeds captured. As
such it is considered that the forward projection also looks relatively realistic upon which to base
an assessment. There is a commonly accepted relationship between increased wind speed and

increased noise which is demonstrated clearly in the measured data presented for wind speeds of
up to 7 - 8ms", above this it has been required to be projected based upon the trend of the best fit
line/curve. Reference to Figure 7 demonstrates a similar situation and trend for the night-time
period.

The baseline noise climate of the location was noted by the field engineer to be dominated by road
traffic noise in the general area coupled with sporadic human, natural and agricultural noises.
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It is shown that based upon the data monitored and the projected noise limits for the upper wind
speeds, the predicted turbine noise levels would not be expected to breach the appropriate ETSU

R97 limits of L,o.10m;, +5dB.

Furthermore, as the upper ends of the graphs are projected from the trends of the lower data

additional consideration has been given to the overnight assessment. In order to present
confidence that the predicted turbine levels are acceptable during this period, when people are

either asleep or trying to sleep, the lower ETSU night-time limit of 43dB(A) L,o. 10m;, is also
presented, Reference to Figure 7 demonstrates that the predicted turbine noise would be below
this limit at this location,
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It is also noted that the baseline noise climate established at the Robin Hood pub was collected
from a monitoring position within the former children's play area to the rear (east of the pub)

elevation of the building. This location is sheltered significantly from noise generated by the
passage of vehicles on the busy Common Road/Southmoor Road Junction to the west. However,
the proposed turbine is located to the west of the building and as such noise generated by the
turbine would impact on the westerly elevations and garden areas, which are more affected by

noise from Common Road and Southmoor Road. The result would be higher existing noise levels on
these western areas of the property than those quantified on the more sheltered rear elevations in

the lea of the building, upon which this assessment is based.

6.3.3 Location 6) The Lodge

Figures 8 and 9 relate to the assessment of Location 6, The Lodge. This property is the residential

aspect of the Robin Hood Pub and is located to the east of the turbine location separated by
agricultural land and a main road. The baseline noise dataset used in the assessment of The Lodge

was established at Location MP C, The Robin Hood Pub and is presented within Appendix 2. Again
the wind speed data referenced was measured at Location MP A) Ringstone Hill Farm.

The description of the baseline climate and the justification of the trend lines/curves used are
presented within Section 6.3.2.

The baseline noise climate of the location was noted by the field engineer to be dominated by road
traffic noise in the general area coupled with sporadic human, natural and agricultural noises. It is

further noted that the property The Lodge is more exposed to road traffic noise on Common Road
and South moor Road than the monitoring position in the lea of the pub building.

'"
",
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It is shown that based upon the data monitored and the projected noise limits for the upper wind

speeds, the predicted turbine noise levels would not be expected to breach the appropriate ETSU

R97 limits of L,o,10mi" +SdB,

Furthermore, as the upper ends of the graphs are projected from the trends of the lower data
additional consideration has been given to the overnight assessment In order to present
confidence that the predicted turbine levels are acceptable during this period, when people are

either asleep or trying to sleep, the lower ETSU night-time limit of 43dB(A) L,o, 10m" is also
presented, Reference to Figure 9 demonstrates that the predicted turbine noise would be below
this limit at this location,

It is also reiterated that the baseline noise levels assumed at this location are considered to be

conservative based upon the level of traffic noise experienced at The Lodge, when compared to
those at the monitoring location MP C in the lea of the pub building,

6.3.4 Location 8) Burntwood Hotel, Health Club and Restaurant

Figures 10 and 11 relate to the assessment of Location 8, The Burntwood Hotel Complex. This

location, whilst mainly a commercial property is considered to be a sensitive land use as a result of
the hotel aspect to the complex. Furthermore, directly adjacent to the complex (to the north) are

two residential houses which are believed to be currently occupied by the owners. The complex is
located to the north of the turbine location separated by agricultural land and a main road.

Numerous approaches were made to the company to request permission to monitor noise within

the curtilage of the complex; however, no response was received. As such the baseline noise
dataset used in the assessment of the Burntwood Hotel Complex was established in the rear
garden of Location MP B, Crickett Villa on Common Road and is presented within Appendix 2. Again
the wind speed data referenced was measured at Location MP A, Ringstone Hill Farm.

© Enzygo LId 2011 31 SHF.309.001R.014



enzy Ringstone Hill Farm Wind Turbine

The baseline noise climate of the locality was noted to be dominated by road traffic noise, coupled

with sporadic human, natural and agricultural noises. However, the noise climate of the hotel
complex is likely to be further affected, and potentially elevated, by noise associated with the
commercial operations such as cars within the car park, operational noise and patrons within the
complex.

Analysis of the dataset collected again concluded maximum wind speeds of around 7ms' during

the daytime period. As with the other locations considered this has resulted in a requirement to
forward project the noise limit to the upper wind speeds. The use of a 3'· order polynomial trend

line is considered to provide a good description of the general trend of noise/wind in this instance,
however, for assessment purposes the forward projection has been flattened off from 8ms" as a

result of a lack of information at these upper speeds.

The same apples during the overnight period only applying a 2'" order polynomial trend curve to

the dataset.
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It is shown that based upon the data monitored and the projected noise limits for the upper wind
speeds, the predicted turbine noise levels would not be expected to breach the appropriate ETSU

R97 limits of L,o.lom"+SdB.

Furthermore, as the upper ends of the graphs are projected from the trends of the lower data
additional consideration has been given to the assessment of the overnight period. In order to
present confidence that the predicted turbine levels are acceptable during this period, when

people are either asleep or trying to sleep, the lower ETSU night-time limit of 43dB(A) L'O.lOm,"is
also presented. Reference to Figure 11 demonstrates that the predicted turbine noise would be
below this limit at this location.

6.3.5 Location 9) Residential dwellings on Common Rood

Figures 12 and 13 relate to the assessment of Location 9, which is representative of the residential
dwellings to the south of Common Road. These properties are located to the north northwest of

the turbine location separated by agricuitural land and rear gardens. The baseline noise dataset
used in the assessment of these properties was established at Location MP B, within the rear
garden of Crickett Villas and is presented within Appendix 2. Again the wind speed data referenced

was measured at Location MP A, Ringstone Hill Farm.

The baseline noise climate of the location was noted by the field engineer to be dominated by road
traffic noise in the general area coupled with sporadic human, natural and agricultural noises.

The description of the trend lines/curves as detailed within Section 6.3.4 also applies to this

location as the baseline dataset is the same. As such reference to Section 6.3.4 should be made
within the consideration of this location.
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It is shown that based upon the data monitored and the projected noise limits for the upper wind

speeds, the predicted turbine noise levels would not be expected to breach the appropriate ETSU
R97 limits of L90, 10m,n +SdB.

Furthermore, as the upper ends of the graphs are projected from the trends of the lower data
additional consideration has been given to the assessment of the overnight period, In order to

present confidence that the predicted turbine levels are acceptable during this period, when
people are either asleep or trying to sleep, the lower ETSUnight-time limit of 43dB(A) 19o,lOmin is
also presented. Reference to Figure 13 demonstrates that the predicted turbine noise would be
below this limit at this location.
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6.3.6 Location 13) Reservoir Hause

Figures 14 and 15 relate to the assessment of Location 13, Reservoir House. This property is located
to the south of the turbine location separated by the farm complex of Location 4 (MP A), Ringstone
Hill Farm and agricultural land. The baseline noise and wind speed dataset used in the assessment
of this property was established at Location MP A, Ringstone Hill Farm and is presented within

Appendix 2.

The baseline noise climate of the monitoring location and general area was noted by the field
engineer to be dominated by road traffic noise in the general area coupled with sporadic human,
natural and agricultural noises.

The description of the trend lines/curves as detailed within Section 6.3.1 for the assessment of
Ringstone Hill Farm applies to this location as the baseline dataset is the same. As such reference to
Section 6.3.1 should be made within the consideration of this location.
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It is shown that based upon the data monitored and the projected noise limits for the upper wind
speeds, the predicted turbine noise levels would not be expected to breach the appropriate ETSU

R97 limits of L". 10m" +5dB. Furthermore, assessment based upon a flattened off, rationalised
forward projection of noise levels at upper wind speeds also demonstrates a favourable
assessment result.

As the upper ends of the graphs are projected from the trends of the lower data additional
consideration has been given to the assessment of the overnight period, In order to present

confidence that the predicted turbine levels are acceptable during this period, when people are
either asieep or trying to sleep, the lower ET5U night-time limit of 43dB(A) L90, 10mio is also

presented. Reference to Figure 15 demonstrates that the predicted turbine noise would be below
this limit at this location,

6.3.7 Overall Assessment

Reference to Figures 4, 6, 8, 10, 12 and 14 details the following conclusion, During the daytime
period, the predicted turbine levels are shown to be below the derived ETSU R97 quiet daytime
limits.

During the night-time period (Figures 5, 7, 9,11,13 and 15) the predicted levels are again shown to
be below both the derived ETSU R97 overnight limits and the lower ET5U R97 overnight limit of

43dB LA90,10mm'

36 SHF309.001.R.014© Enzygo LId 2011



enzv~ Ringstone Hill Farm Wind Turbine

7.0 CONCLUSIONS

7.1 Introduction

As previously discussed, this noise assessment forms part of an application for planning permission

to develop a single 900kW wind turbine at the Ringstone Hill Farm site.

This section discusses the findings of the assessment undertaken.

7.2 ETSU R97 Simplified Assessment

The initial step undertaken within the scope of this assessment was to predict the noise associated

with the proposed candidate turbine, and compare it to the simplified assessment criteria of the
ETSU R97 guidance. For these purposes the Ennercon E-44 900kW turbine was selected by the

design team as an appropriate candidate turbine.

The assessment was undertaken at 14 (fourteen) of the closest noise sensitive receptors to the
turbine position. Of the sensitive receptors considered only 6 (six) are demonstrated within Table
6-1 to breach the Simplified Assessment criteria level of 3sdB(A). These are:

4). Ringstone Hill Farm (MP A)

5). Robin Hood Pub (MP C)

6). The Lodge

8). Burntwood Hotel

9). Common Rd (MP B)

13). Reservoir House

However, as stated within Section 6.2, Location 4, Ringstone Hill Farm has a financial interest in the

development and as such is afforded an increased noise limit under the ETsU R97 guidance. The
predicted noise levels at Ringstone Hill Farm are demonstrated within Table 6-1 and Section 6.3.1

to be wholly within this financial interest criteria limit of 4SdB(A) 190. 10m," at wind speeds of up to
12m/s as modelled.

It was agreed with the LPA that further assessment would only be necessary at those receptors
breaching the Simplified Criteria as outlined above. The assessment to the other locations,

demonstrated to be below the ETsU R97 simplified criteria limit, is considered to be wholly
acceptable and adverse impacts associated with noise would not be expected to occur at these
receptors.
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7.3 ETSU R97 Detailed Assessment

For the reasons stated within the scope of this report, including the scale of the development, an
abridged ETSU assessment methodology was agreed with the LPAs(cf. Appendix 3).

As agreed with the LPAs background noise levels were quantified for a period of one to two weeks
(depending upon location) during February 2012 at 3 locations around the site representative of
locations where the ETSU R-97 simplified criteria was breached.

Assessment of the predicted turbine noise levels at these six receptors shown to exceed the

35dB(A) criteria concludes the following. None of these receptors is shown to breach the derived
ETSU R97 criteria for daytime or night-time based upon the quantified backgrounds and the

assumptions made. Furthermore, during the overnight period none of the locations are shown to

be in eXCessof the 43dB(A) L'O.lOm',lower overnight limit to protect internal amenity.

7.4 General Conclusion

Based upon the works undertaken within the scope of this study, it is not considered that the

proposed turbine would result in adverse effects relating to noise. Therefore, it is concluded that
noise should not be considered a material factor for refusal of planning permission to develop the
site for a single wind turbine. However, the following condition is presented as an example of the
type of condition that could be used within any planning permission to control noise:

1. The noise level specifically attributable to the operational turbine must not exceed
the fallowing:
o a day time (10m to 11pm) level of 35 dB LA90, 10 mins, or the background,

expressed as LA90, 10 mins, plus 5dB, whichever is the higher, measured at
any residential property not awned by the applicant or a member of their
family.

o a night time (llpm to 10m) level of 43dB LA90, 10 mins, or the background,
expressed as LA90, 10 mins, plus 5dB whichever is the higher, measured at
any residential property not awned by the applicant or a member of their
family.
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Ringstone Hill Farm Wind Turbine
Calculated Grid Noise Map in LA90 10min
Ennercon E-44 Turbine, Operational Mode 1, 12m/s Wind Speed

Figure 17
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Ringstone Hill Farm Wind Turbine
Calculated Grid Noise Map in LA90 10min
Ennercon E-44 Turbine, Operational Mode 1, 10m/s Wind Speed

Figure 16
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APPENDIX 1

Noise level Report Ennercon E-44, 900kW
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Sound Power Level of the E-44 with 900 kW rated power

is: 4Sm SSmV.
in 10m heiQht

7 mI. 100.7 dB(A) 101.1 dB(A)

B mI. 102.3 dB(A) 102.6 dB(A)

9 mI. 103.0 dB(A) 103.0 dB(A)

10mI. 103.0 dB(A) 103.0 dB(A)

95% rated power 103.0 dB(A) 103.0 dB(A)

102,1 dB(A)
WICO 042SE207

in relation to wind speed at hub height

wind speed at hub 9 10 11 12 13height [mls)

Sound Power Level 100.7 102.0 103.0 103.0 103.0[dB(A))

1. The relation between the sound power level and the standardized wind speed Vs in 10m height as
shown above is valid on the premise of a logarithmic wind profile with a roughness length of
0.05 m. The relation between the sound power level and the wind speed at hub height applies for
all hub heights. During the sound measurements the wind speeds are derived from the power
output and the power curve of the WECo

2. A tonal audibility of liLa., :;; 2 dB can be expected over the whole operational range (valid in the
near vicinity of the turbine according to IEC 61 400 -11 ed. 2).

3. The sound power level values given in the table are valid for the Operational Mode I (defined via
the rotational speed range of 12 - 34 rpm). The respective power curve is the calculated power
curve E-44 dated November 2009 (Rev. 3.x).

4. The values displayed in the tables above are based on official and internal measurements of the
sound power level. If available the official measured values are given in this document as a
reference (in italic print). The extracts of the official measurements can be made available upon
request. The values given in the measurement extracts do not replace the values given in this
document. All measurements have been carried out according to the recommended Genman and
international standards and guidelines as defined in the measurement reports, respectively.
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5. Due to the typical measurement uncertainties, if the sound power level is measured according to
one of the accepted methods the measured values can differ from the values shown in this
document in the range of +I-·j dB.

Accepted measurement methods are:

a) lEG 61400-11 ed. 2 ("Wind turbine generator systems. - Part 11: Acoustic noise measurement
techniques; Second edition"), and

b) the FGW-Gu.idelines ("Technische Richtlinie fUr Windenergieanlagen - Teil1: Bestimmung der
Schallemissionswerte", published by the association "Fordergesellschaft fUr Wiildenergie
e.V.", 18th revision).

If the difference between total noise and background noise during a measurement is less than
6 dB a higher uncertainty must be considered.

6. For noise-sensitive sites it is possible to operate the E-44 with reduced rotational speed and
reduced rated power during night time. The sound power levels resulting from such operational
mode can be provided'ina separate document upon request.

7. The sound power level of a wind turbine depends on several factors 'such as but not limited to
regular maintenance and day-to-day operation in compliance with the manufacturer's operating
instructions. Therefore, this data sheet can not, and is not intended to, constitute an express or
implied warranty towards .the customer that the E-44 WEe will meet the exact ·sound power' level
values as shown in this document at any project specific site..
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Extract of test report Page 1 of 2

Master Information "Noise",according to "Wind turbine generator systems - Part 11:
Acoustic noise measurement techniques."
IEC 61400-11 ED. 2 from 2002 (published by: Central Office of the IEC, Genev8, Switzerland)

Extract of test report ·042SE207
regarding noise emission of wind turbine C'NT) type ENERCON E-44

General Technical specifications (manufacturer)

Manufacturer: ENERCON GmbH Rated power (generator): 900 kW

Dreekamp 5 Rotor diameter: 44m

0·26605 AURICH, GERMANY Hub height above ground: 50 m

Serial number: 48001 Tower design: Tubular steel tower
WT-Iocation: X:3372564 Y:5919928 Power control: cite hlsta II/active-stall

Complementations of rotor (manufacturer) Complementations of gear and generator (manufacturer)

Manufacturer of rotor blades ENERCON Manufacturer of gear: -
Type of blades: E4411 Type of gear: -
Pitch angel: Variabel Manufacturer of generator: ENERCON

Number of blades 3 Type of generator: E-44

Rated speed(s)/speed range: 16-34.8 rpm Rated speed(s) 16-34.8 rpm

Report power curve: WICQ 212LK504/07

Reference Noise emission Remarks
parameter

Standardized
wind speed at '0 m Electric

above ground power

6 m/s 222 KW - dB(A) (1)
7 m/s 363 kW 99-9 dB(A}

Sound power level 8 m/s 538 kW 101.5 dB(A)
L.. 9 m/s 722 kW 102.1 dB(A)

10 m/s 856 kW 102.1 dB(A)
6m/s 222 kW at Hz (1)

Tonal components .6.La 7 m/s 363 kW 0,1 dB at 186 Hi
(near proximity) 8m/s 538 kW -1.5 dB al198 Hz

9m/s 722 kW -dB no lone
10 m/s 856 kW - dB no lone

One third octave sound power level at reference point ,",,0 = 7 m/s (dB (A)]

Frequency 50 I 63 I 80 100 I 125 I 160 200 I 250 I 315 400 I 500 I 630
Lw, 72.7 I 75.5 I 78.1 80.6 I 82,2 I 84.4 89.8 I 84.6 I 87.2 88A I 87.9 I 89.7

Lw' 80.7 87.5 92.5 93.5
Frequency 800 I 1000 I 1250 1600 I 2000 I 2500 3150 4000 I 5000 6300 I 8000 T 10000
Lw, 90.0 I 90.5 I 89.6 88.8 I 87.2 I 846 81.5 I 80A I 793 77,7 I 75.6 I 73.1

Lw' 94.8 92.0 85.3 80.6

One third octave sound power level at reference point ,",,0 ... 8 m/s (dB (All

Frequency 50 I 63 I 80 100 I 125 I 160 200 I 250 I 315 400 I 500 I 630
Lw, 770 I 78.0 I 80.8 83.1 I 84A I 85.5 89.3 I 859 I 88.1 89.7 I 89.1 I 91.3
Lw, 83.7 89.2 92.8 94.9
Frequency 800 1000 I 1250 1600 1 2000 f 2500 3150 4000 I 5000 6300 I 8000 I 10000

Lw' 91.8 I 92.5 I 92.0 91.1 I 89A I 86.5 83.4 82.7 I 79.4 77,9 I 75.8 I 73,2
Lw, 969 94,2 86.9 80.8

~

_ .._~
."..

DAP-Pl-2756.00
According to DIN EN ISO 17025by the.DAPGermanAccreditation System for Testing ltd. accredited testing laboratOl)'.

The accreditation IS valid for test methods listed in the document.
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One third octave sound power level at reference point ""-0 '" 9 m/s IdB(A)]

Frequency 50 63 80 100 125 160 200 250 315 400 SOD 630
lw, 770 79,1 81.6 841 871 86,6 88.5 86.9 89.3 908 90.4 92.3

lw, 844 909 93.1 96.0
Frequenc 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
lw. 926 93.' 923 91.2 89.' 861 83.1 82.7 79.0 77.5 75,4 72.8

lw, 97.5 94.0 86.7 80.4

One third octave sound power level at reference point Ylo::: 10 m/s [dB(A»

Frequency 50 I 63 I 80 100 I 125 I 160 200 I 250 I 315

96.3
lw. 767 I 79.1 I 813 833 852 I 863 88.5 I 873 I 894 91.3 I 90.6 I 92.4
LWA 84.2 89.9 93.3
Frequency 800 I 1000 I 1250 1600 2000 I 2500 3150 I 4000 I 5000 6300 BODO 10000
LWA 92.7 I 92.9 I 92.2 91.2 I 89.2 I 864 83.6 I 826 I 78.5 770 74,9 72.4

LWA 97.4 94.' 868 799
This extract of lest report is valid only in connection wdh the enclosed .Manufacturer's certificate" from 2007-03-14,
This declaration does not replace above-mentioned report.

Notes: (1) In the wind speed class of 6 m/s no data were measured.

measured by: WIND-consult GmbH
Reuterstral>e 9
0-18211 Bargeshagen

_. -----.-._------------ -------- - -- --

date: 2007-03-16 Dipl.-Ing. W.Wilke

~
-'-••..

DAP-PL·275600
According 10DIN EN ISO 17025 by the DAP German Accreditation System '.or Testing lid. accredited lasting laboratory

The accreditation 1$ valid for lest methods listed In the document



APPENDIX 2

Baseline Noise Monitoring Dataset



,Quiet Daytjme'periods:(18:00 -,23:00 Monday to Friday. 13:00 - 23:00 Saturday and 07:00 - 23:00',Sunday)

Location'1 Location 2 Location 3 Location 4 Location 5 Location 6 MEASURED
Rlngslone Hill Fm Cncket! Villa Robin Hood Pub Reservoir Hse BurntwoiXl· HOlel Tr.e L,Odge 'JI.oIndspeed

Dale Tlo,e LA90 LA90 LA90 LA90 LA90 LA90 5M
0310212012 18.00 383 "2 38,'1 "2 06
0310212012 1810 41.1 4i4 41.1 47,4 0.9
OJl{)212012 18'20 40,0 4is 400 47.5 0.2
0310212012 18'30 392 466 392 466 0.3
0310212012 18'40 392 41.8 392 41. 0.3
'0310212012 18.SO· 394 W3 39.4 393 04
0310212012 1900 i37,3' 389 37.3 38.9 0.'
03/02liOi2 1910 37,4 40. 374 408 0.9
0310212012 1920 386 4fo 38.' 41,0 0.7
0310212012 19,30 37,9 393 37.9 393 0.9
0310212012 1940 '34.9 402 549 40,2 0.9
0310212012 1950 35.2 41,0 352 41,0 U

0310212012 ,20'00 35.5 40.1 35,5 40' 0.'
0310212012 20:10 352 39,0 35.2 390 0'
0310212012 20,20_ 31:5S 36. 38. 38.8 05
0310212012 2030 38.1 37,8 38.1 37.8 06
0:310212012 20'40 '35.3 37-7 353 37.7 0.'
03/0212012 20:50 35.8 ji7 358 37.7 0.5
03/0212012 21:00 35. 37.6 35,8 376 04
0310212012' 2':'10 34!J 38. 549 38.6 06
0310212012 21'20 35.9 376 359 37.8 0.5
0310212012 21:30 54.7 385 54.7 38.5 0.'
0310212012 21:40 32,1 368 3" 386 0.5
031021201'2 21:5<) 546 364 54.' 384 05
0310212012 22.00 544 360 '34.4 38.0 0.5
0310212012 22:10 35.4 336 354 33,8 0.5
0310212012 22'20 54.7 353 54' 35,3 0.1
0310212012 22,30 546 ,35.0 54. 350 0.1
OJiOz/2012 22.40 324 ,32.6 32.4 32.6 02
0310212012 2250 32.6 350 32. 35.0 02
0410212Cl12 1'3'00 45,5 444 455 44.4 '2,9
04/02120,12 13'10 459 47,2 45.9 472 2.7
04/0212012 13,20 465 47,4 46,5 474 29
04/0212012 1330 45.3 47.0 '" 47,0 2.9
0410212012 1340 47,0 502 "0 502 2.9
04/0212012 13"50 45,8 48"4 458 484 33
04/0212012 14'00 449 49,1 44.9 49:1 ,2,7
O4i02l2612 14,10 ". 47,8 48,8 476 ':3.3
04102/201Z 14'20 47.4 459 474 459 29
04i02lZ012 14'30 47.3 47,2 47,3 47,2 30
0410212012 14'40 461 "9 46,1 '459 3.'
0410212012 14:50 452' 47,7 45,2 47,7 30
0410212012 15 DO '460 461 480 48,1 "04/0212012 "1510 480 465 480 48,5 34
0410212012 15'20 507 469 50.7 469 3.4
0410212012 15:30 476 47,0 47,6 470 3.3
0410212012 1540 483 49,1 483 491 "0410212012 15,50 490 502 490 502 '.7
04!02l2(l12 1600 47,2 507 472 50,7 36
04/0212012 16'10 47.8 50' 47.8 504 3.9
0410212012 1'S 20 483 52.5 48,3 525 3.9
0410212012 18,30 496 528 49,8 528 45
0410212012 18.40 474 54.4 47,4 544 39
0410212012' 1650 481 541 481 ?4,1 41
0410212012 17:00 47.5 543 475 54,3 '.0
04/02/2012 .1710 481 53.9. 48,1 539 3.9
04/02/2012 17,20 484 553 48.4 553 39
0410212012 ' 17:30 488 555 488 5S,5 4.1
04102/2012 17:40 48,1 559 481 SS,9 3.7
04/0212012 17'50 45.5 567 45.S 567 3.7
04/0212012 '1800 456 5S,3 45'6 553 3.7
04/0212012 18,10 456 55.6 45,S 556 35
0410212012 1820 44,5 58 S' 445 588 35
041CI2I2012 18'30 44,5 560 445 56.0 35
0410212012 1840 431 547 431 54,7 3.5
04/0212012 18'50 41.5 "0 41.5 54.0 3.4
04/0212012 19,00 424 544 42.4 544 3.5
04/02/2012 19.10 420 567 420 567 34
0410212012 19:20 40,0 ',528 400 52.8 '3'2,

0410212012 19'30 39,0 519 390 51,9 31
04/0212012 1940 37,9 50.7 37,9 507 i,9
04/0212012 19,50 400 48.4 40,0 484 3.0
041021:20"12 2000 40.0 490 400 '49.0 28
0410212012 20'10 38,8 484 386 48,4, 2B
04/0212012 20:20 395 '58 395 458 '28
0002/2012 20,30 392 44,6 392 445 3.0
0410212012 20,40 399 452 399 452 2.'
041021:2012 2050 39,5 497 395 49,7 29
0410212012 21:00 38.8 497 38. 49.7 30
04i02l2012 21:10 362 47.0 382 470' 30
04102/2012 21:20 355 481 35,5 451 30
0410212012 21.30 54. 489 54. 459 22
0410212012 21:40 33,S 482 336 .48,2 2.2
0-'110212012 21:50 544 <17.9 544 47.9 25
04/0212012 2200 54.7 49.2 54.7 45' 24
0410212012 22.10 '322 453 322 453 1.9
0410212012 2220 20.1 432 "" '" 1.3
0410212012 22'30 29,7 41.8 297 41',8 12



07102/2012 03:40 32,8 22,3 328 22,3 1.3
0710212012 03'50 32,8 232 32.8 232 1.'
0710212012 04:00 336 23,9 336 23.9 1.2
07102/2012 04:10 342 235 34.2 235 "0710212012 04'20 338 233 33,S' 233 1.2
07/02/2012 04:30 37.2 24,8 37.2 248 1.1
0710212012 94'40 3" 241 35,1 24.1 0.8
0710212012 04:50 35,9 23,2 35,9 232 07
0710212012 05'00 35,7 24,7 35,7 247 1.3
0710212012 05:10 36.4 25,2 36' 252 1.2
0710212012 05.20 38.' 239 38.4 239 09
07102/2012 05:30 39,9 27.3 39.9 27,3 0.7
07/0212012 05'40 39,4 260 394 260 0.7
0710212012 05'SO 39,2 27.0 39,2 27.0 1.2
0710212012 0600 36.2 27.5 362 27.5 1.0
07102/2012 06:10 398 27,4 39,8 27,4 1.0
0710212012 06:20 41.8 29,7 41.8 29,7 1.2
0710212012 0630 42.7 31.3 42.7 31,3 0.7
0710212012 06'40 43,8 33,1 438 33.1 0.8
0710212012 06:50 43' 31.1 43.4 31.1 13
0710212012 23'00 33,4 37.1 334 37.1 3.1
0710212012 23:10 30.0 387 30,0 38.7 23
0710212012 23'20 291 37.2 29,1 37,2 1.5
0710212012 23:30 29,5 34' 295 34.4 2.1
0710212012 23'40 29.1 34.7 29,1 34.7 22
0710212012 23:50 27.5 32,5 27,5 32.5 1.8
0810212012 00.00 30.5 32,3 30,5 32.3 1.6
0810212012 00:10 29,0 32,6 290 326 1.2
0810212012 00:20 27.0 J08 27.0 J08 09
0810212012 00:30 27.3 30,0 27,3 JOO 1.0
0810212012 00:40 27,8 303 278 30,3 1.1
0810212012 00.50 28,2 30,3 282 303 0'
0810212012 01:00 27.2 30.7 27.2 30.7 1.2
0810212012 01::l0 27.8 299 278 29,9 "0810212012 01:20 263 27,9 26,3 27.9 1.0
08102/2012 01:30 27.4 28,5 27' 285 1.2
0810212012 0140 265 28,7 265 287 "0810212012 01:50 261 286 261 286 08
0810212012 0200 28,4 27,7 28.4 27.1 0.'
08102/2012 02'10 27,2 27.9 27.2 27.9 0.8
0810212012 02,20 28,3 288 283 288 03
0810212012 02:30 268 302 268 302 00
06102/2012 02:40 26,4 29,3 26' 293 0.1
08/0212012 02,50 277 27.3 27.7 i7,3 00
08/0212012 03:00 266 28,1 266 28,1 0.1
0810212012 03.10 29,6 28,3 29,6 283 0.1
08/0212012 03'20 29,2 285 292 28,5 05
08102/2012 03:30 298 21.3 298 21,3 08
08102/2012 03'40 2" 269 28.1 26,9 09
0810212012 03:50 29.4 261 294 26,1 0.7
0810212012 04.00 299 263 299 263 06
0810212012 04:10 31.4 265 '" 265 03
0810212012 04:20 309 26,2 309 262 0.0
0810212012 04:30 31,5 285 31,5 28,5 0.0
08102/2012 04:40 32,0 30,7 32,0 30,7 0.0
0810212012 0450 323 31.1 32,3 31.1 00
0810212012 05:00 32,8 308 328 308 0.0
0810212012 05:10 332 31,0 332 31.0 01
0810212012 05'20 37.0 29,1 370 291 0.0
0810212012 05:30 38' 28,8 386 288 00
0810212012 05'40 38' 29,3 '" 29,3 0.0
0810212012 05:50 37.0 29,6 37,0 299 0.0
08102/2012 0600 362 32,0 382 32.0 02
0810212012 06.10 41.1 30,7 41.1 307 0.1
0810212012 0620 41A 31.5 41.4 31.5 04
08102/2012 06,30 41.6 33,6 '18 336 0.0
0810212012 06'40 410 344 41.0 344 03
oaii:J2I2012 06:50 42,8 33,6 "8 336 0.1
08102/2012 2309 21,1 32,0 27.1 32.0 0.7
08102/2012 23,10 27,5 34,1 27,5 34,1 10
0810212012 23'20 21.0 32,5 27,0 32.5 15
0810212012 23'30 25,1 31.8 25,1 31,8 0.'
0810212012 23:40 24,7 30.4 24.7 30,4 1.2
08102/2012 23:50 24,5 29,2 245 292 11
0910212012 00:00 239 29,0 239 290 0.6
0910212012 00,10 24,0 29' 240 296 06
09lO2I2012 00'20 24' 287 24,4 287 1.2
0910212012 00:30 238 28,3 23,8 283 11
0910212012 00'40 26' 26' 26' 284 1.2
0910212012 00.50 253 26.4 25,3 26,4 1.1
0910212012 01:00 24.4 ,262 244 262 1.2
0910212012 01:10 242 27.5 24,2 27,S 09
0910212012 OUO 252 30,7 252 30,7 1.3
0910212012 01:30 240 292 24,0 292 1.1
09102/2012 01'40 258 28,7 25,8 287 1.3
09102/2012 01:50 263 280 283 28,0 1.'
09/0212012 0200 250 26,3 250 2'3 1.6
09/0212012 02:10 225 27,4 22,5 27.4 0.'
09/0212012 0220 22.7 27.8 22,7 27.8 04



0~02l2012 22,30 32,3 35.7 32,3 35.7 08
0~02l2012 2240 ,.0 37.1 290 37.1 07
05102/2012 22,SO 263 353 263 353 0.7
0010212012 1000 ..., 49' ...., 456 0.1
0010212012 18,10 45,3 <14.8 45,3 44' 0.3
06102/2012 1820 453 ...3 453 463 07
0610212012 16,30 44' 442 44' 44.2 09
0610212012 1840 40' 40.8 40.7 40, a.•
0610212012 1050 442 H8 442 418 0.1
0610212012 1900 420 400 420 40a 03
06/0212012 19.10 420 399 "0 399 08
0610212012 19,20 41.7 39.7 41,7 397 08
0610212012 1930 41.6 39.3 41,8 393 1.1
0610212012 1940 42.1 3" <12,1 36' 12
0610212012 19'50 42.9 39. 42,9 '88 1.0
0610212012 20'00 43.1 37.7 43.1 37.7 08
0610212012 20:10 42,0 36' 420 364 04
0610212012 20,20 '" '" 42,9 '" 05
0610212012 2030 41.4 36' 41.4 36' 09
0610212012 20'40 40,2 350 402 350 1'5
06/0212012 2050 40. 37.5 40' 37.5 1:8
06102/2012 21:00 41,9 ". 41.9 ". 18
0610212012 21:10 40.3 35. 40,3 '56 1.5
0610212012 21:20 41.7 '" 4U '" 1.4
06102/2012 21:30 '" 358 36,7 35.6 '-'
0610212012 21:40 '" 36 1 362 361 1.'
06102/2012 21:50 390 365 39,0 365 1.'
0610212012 22,00 37.6 36' 37' 36' 1.7
0610212012 22'10 39.7 352 39.7 352 1.7
06102/2012 22'20 39' 36' 36' 367 1.5
0610212012 22.30 36' 33.1 36' 33,1 15
0610212012 22.40 37,0 322 37,0 322 1.5
0610212012 22,50 35,9 334 '58 'J4 1.5
07/0212012 16'00 '" 357 47,9 35.7 05
07/0212012 16:10 47,2 4'.1 "2 41.1 09
07/0212012 1820 49. 396 496 39. 1.3
0710212012 1030 47.7 392 47.7 392 2.0
0710212012 16'40 432 352 432 352 2.5
07/0212012 18'50 408 361 408 38,1 24
07/0212012 19,00 437 38,8 43.7 388 21
0710212012 1910 42.1 388 42.1 388 2.5
0710212012 1920 40.9 369 40.9 38,9 2.'
0710212012 " 30 384 40' 384 408 30
0710212012 1940 420 393 420 '93 J4
07/0212012 19,50 385 38.2 38,5 382 32
07/0212012 2000 385 361 385 36.1 31
07/0212012 2010 40,2 '" 402 37. 3.2
07/0212012 20'20 39.9 37.4 399 37,4 2.9
0710212012 20 30 36' 3<.' 36' 34,9 31
0710212012 2040 405 360 40,6 360 38
07/0212012 2050 383 363 383 36' 3.5
07/0212012 21'00 381 359 36,1 '59 3.1
07/0212012 21:10 38. "7 38' 34,7 2.'
0710212012 21:20 365 335 365 335 27
0710212012 21.30 350 340 350 340 JO
07/0212012 21'40 396 35.1 396 351 40
07/0212012 21:50 42.0 36' 420 36' 4.5
0710212012 2200 403 336 403 336 42
07/0212012 22:10 42,6 "4 42,8 "4 44
07/0212012 2220 384 346 384 34. 36
0710212012 22:30 '88 397 '86 357 ,.,
07/0212012 22'40 334 358 334 358 3.1
0710212012 22.50 335 380 335 380 3.0
0810212012 1000 47.4 445 47,4 44,5 1.4
0810212012 1810 435 41,4 435 414 1.4
0810212012 18'20 48,1 41.4 48.1 414 '-'
0610212012 16'30 43.1 392 43,1 392 "06102/2012 1840 41,2 37,6 41,2 '78 12
0810212012 1050 425 38.1 42,5 38,1 1.3
0610212012 1900 438 37.9 438 37.9 1.5
0610212012 19,10 390 37.9 390 37.9 18
0610212012 1920 35,7 384 35,7 384 1.7
Q8I02/2012 19,30 38. 37.7 38. 37.1 1.'
0810212012 19.40 387 36.' 367 36.' 1.7
0810212012 1950 39.5 35,7 395 357 2.0
0810212012 20'00 40.1 35,4 40.1 354 1.7
06IQ2I2012 20:10 37.9 37.9 37.9 37.9 2.2
0810212012 20,20 41.0 352 410 352 1.'
DeI02I2012 2030 37.7 37,9 37.7 37.9 0.7
0810212012 2040 36' 36.' 36' "" 08
0610212012 20'50 367 362 367 362 1.1
0610212012 21:00 37.4 37.0 37,4 370 07
0610212012 21:10 37,0 37.5 37,0 37.5 03
0810212012 21:20 415 36.7 41,5 36.7 0.5
08102/2012 21.30 357 350 35,7 350 02
0810212012 21:40 33' 354 33' 354 02
0810212012 21:50 31,1 3<1 31.1 3<1 03
0610212012 22,00 31.7 ".3 31.7 "3 0.2
0610212012 22,10 403 336 40,3 '36 02
0810212012 22'20 32.7 3<. 32.7 34' 03
0810212012 22:30 29,7 33.1 297 33.1 07
0610212012 22,40 26. 332 286 332 1.1
0810212012 22,SO 27,0 32,8 27.0 32' 08
CKV02I2012 16'00 4'" ", 41).7 426 1.'
0w02l2012 18'10 505 437 505 437 1.7



09102!20 12 18'20 ..., <3, ..., '" "0910212012 18'30 41.4 '5' '" '5' "0910212012 1840 43,7 '" 43,7 43.7 "0910212012 18:50 ,,, 41.3 387 41.3 "09/0212012 19,00 '" 41,8 '" 41,8 "0910212012 19'10 41,9 '" 41.9 '" 27
0910212012 1920 42,9 '" 42,9 41.4 "0910212012 1930 ,,, <0O ,,, '00 '.5
0910212012 1940 39' 397 39' 397 2.'
0910212012 1950 41.1 39' 41.1 39' "0910212012 20'00 ,,, 399 ,,, 39.9 '.5
0910212012 20:10 365 '" 36' '" '.7
0910212012 20,20 38' '" 38' 36' ,.,
09ItI2l2012 :20'30 37.1 38' 37.3 38' "0910212012 2040 35.4 "lS 35,4 36' "0910212012 20'50 36' 367 36' 38.7 '.5
0910212012 21,00 '" 37.7 '" 37.7 "09Ici2l2012 21:10 359 37,6 35.9 37,6 ,.,
0910212012 2120 38' 37,2 38' '72 "0QI02I2012 21:30 37.9 37.1 37.9 37.1 '.9
0910212012 21:40 38' 37,2 38' 37.2 '9
0910212012 21:50 '5' 38' '5' 36' "0910212012 22,00 35' 36' 35' 36' '.0
0910212012 22:10 37.6 36' '" 36' 27
0910212012 22'20 36' 36.7 361 36.7 ,.,
0910212012 22.30 '5' 37.7 ,5< 37.7 '.0
0910212012 22,40 35' 36' 35.' 36' '.1
0910212012 22,50 ".7 361 ".7 361 33
1010212012 18,00 46.5 41,2 '" 41.2 33
10/0212012 18'10 47.0 <3, <70 <3, "1010212012 16'20 "'0 42,0 "0 42.0 "10/0212012 18,30 '" 42.1 ".5 42.1 "1010212012 18.40 45.9 40.7 '" 40,7 25
1010212012 18'50 43.3 41,3 <3, 41.3 '.1
1010212012 19'00 41.2 '97 41,2 39,7 "1010212012 19,10 "0 '03 42,0 40,3 2.'
1010212012 19,20 <30 '99 <30 39,9 2.1
1010212012 1930 '0' 39' '0, '" "1010212012 1940 40.3 '" '0' '0, '.1
1010212012 19.50 37.4 '03 37.4 40,3 ,.,
1010212012 20,00 ,as 397 38,5 39,7 2.1
1010212012 2010 '00 38,5 40,0 ,as '.1
1010212012 20'20 39,7 '" 39.7 '" '.0
1010212012 20'30 37,6 397 '" 39,7 l.7
10102/2012 20.40 37,2 38' 37.2 '92 "1010212012 2050 37.7 37.2 37.7 37,2 '.7
1010212012 2100 '" 38' 42,3 '" '.0
1010212012 21:10 35,2 382 '52 '87 U
1010212012 21:20 32,7 37.1 32.7 37,1 "10102/2012 21:30 '" 37.0 '" 37,0 '.7
1010212012 21:40 33.5 361 '35 36.1 '.,
1010212012 21:50 33.1 ,,, ,,, 37.1 1.7
1010212012 22'00 327 '59 32,7 35,9 "10102/2012 22,10 361 35,1 '01 351 '.5
1010212012 22,20 '" 350 '" 350 "1010212012 22,30 33,7 35' 33.7 359 22
1010212012 22'40 32.7 355 32.7 '55 1.'
1010212012 22.50 31,3 37,0 31.3 37.0 0'
1110212012 13,00 <0, '0° '02 '0° 15
1110212012 13',10 43.9 38,7 43,9 ,,, "1110212012 13'20 44.2 <0, 44,2 '0' l.7
1110212012 n30 41,6 <0, '" '0' "1110212012 13'40 42,0 <0O '" '00 ,.,
11/0212012 13.SO <3, '01 <3, 38,1 "1110212012 "00 39' 41,3 39,3 41,3 "11/0212012 1410 42.4 37,9 '" 37,9 '.,
11/0212012 14'20 43.2 37,9 43,2 37.9 10
1110212012 14:30 <3, 382 <39 382 U
1110212012 1440 "9 37.2 "9 '72 0'
11/0212012 14,50 '" 389 '" 38' 05
11/0212012 1500 '" 38' '" 38' 0.7
11/0212012 15'10 42.9 35' 42,9 35' 10
11/0212012 1520 <3' '" <39 '" 0.7
11/0212012 15,30 "2 '" "2 '" 07
1110212012 1540 42.7 380 42,7 360 0'
1110212012 15'SO '55 '" 45,5 '" 0'
1110212012 16'00 43,6 '5' <3, '5' 0.'
1110212012 16:10 42,6 '" '" '76 00
1110212012 1620 392 390 '92 390 00
1110212012 1630 'OS 367 40,5 36.7 01
1110212012 18'40 'OS 38' <0, 38' 00
1110212012 16.SO 42,6 369 '" 38' 00
1110212012 17.00 <3, 35' <3, 35' 00
1110212012 17:10 '" 37,1 '" 37.1 0.1
1110212012 17;20 38' 390 36.' 390 02
1110212012 17:30 37.4 38' '" 38.1 "1110212012 17,40 38' 350 36' 350 0.'
1110212012 17,SO 38' 35.5 36' '55 "1110212012 1600 38O '5' 38O '5' "1110212012 18:10 37,9 37.2 37,9 37,2 06
11102/2012 18'20 '" 39' '" 39.5 07
1110212012 18.30 37.9 <0O 37.9 '00 07
1110212012 1840 37,9 37,6 37,9 '76 06
1110212012 18'SO 37.2 '" 37,2 38' 07
1110212012 1900 38' '00 36' <0O 0.9



1110212012 19:10 37,6 j,,, 37.6 367 0.'
1 110212012 19,20 36' 37.7 386 3U 05
1110212012 19.30 365 376 365 37,6 1.1
1110212012 19:40 36.1 36' 36.1 369 12
1110212012 19'50 37.3 37.3· 37.3 37,3 0.'
1110212012 20,00 37.1 36' 37.1 36.' 0'
1110212012 20.10 36. 36.' 36' 38.6 09
1110212012 20'20 37,2 363 37,2 38,3 "11/0212012 20:30 .35,7 3" 35,7' 3" 07
1110212012 20040 367 38.'1 367 361 I.'
1110212012 20.SO '355 38.1 355 36.1 1.0
11f02I2012 21.00 35,5 37.7 35.5 37.7 1.0
11/0212012 21:10 37,0 37.9 37.0 37.9 1.1
~~102l2b12 21:20 36C 37,3 36C 37,3 U
11102/2012 21.30 36' 354' 36' 3S.4 I.C
1110212012 21:40 ,36 3 36. 36.3 36.' 1.1
11/0212012 21:50 35.2 ".3 352 ".3 12
11/0212012 22.00 37.8 35.2~ 37,8 35.2 16
1110212012 22:10 363 355 36,3 3S,5 "1,110212012, 22:20 363 350 363 350 C.,

·11/0212012 22.30 363 35.9 ·363 35.9 C.9
1110212012 2240 35< 34,2 35' "., C,
11/0212012 22'50 ".9 '332 ".9 332 1.3
12102/2012 07:00 37,0 27,6 37,0 276 L7
12;0212012 07:1'0 365 28,8 36.5 28,8 1.'
1210212012 0720 38.0 29,2 '380 29,2 I.'
121021201,2 07:30 36.5 '" 36.5 '" 19

'1210212012 07:40 4i8 309 42.8 30.' 1.5
1210212012 07:SO '21 32.0 42.1 32.0 1.3
1210212012 08.00 <00 38,5 <OC 38.5 I.'
1210212012 06'10 36C 39,2 36.0 39.2 f9
1210212Mi 08'20 37,2 360 37,2 38,0 '.5
1210212012 08'30 39.1 37,7 39,1 377 2.'
12/0212012 08'-40 363 42,4 363 42,4 '.3
1210212012 08.SO 385 44.8 '38.S 44,8 ,.2
1210212012 09'00 37.4 <0, 37,4 <0, I.'
1210212012 09:10 38:3 41,6 38.3 416 19
12/0212012 0920 ." 42.9 ." 42.9 1.9
1210212012 0930 <03 42,8 .403 42.a 22
1210212012 0940 43,0 397 43,0 397 20'
12102lio12 09'SO 40,1 370 40,1 370 17
1210212012 "00 41,8 ." 41',8 ." 20
1210212012 10,10 41.9 41:9 41.9 41:9 '.9
1210212012 1020 42.7 '" '" 42,8 1:9
12/0212012 10'30 42.4 362 .24 362 20
1210212012 10'40 43,3 399 "3 '399 19
12/0212012 10,50 421 .., 42.1 .., '9
1210212012 11:00 41.8 .. 9 41,8 .., 22
1210212012 11: Hi <09 43,0 4.0,9 43,0 1.5
1210212012 11'20 ." 41.5 40,4 41,S 12
1210212012 1 ":30 43,1 42,0 43,1 <20 1.1
1210212012 11:40 '" .05 '" '05 1'.7

1210212012 1,1:50 ." 40.9 428 409' i,'a

1210212012 12'00 42.4 41.3 .24 '41.3 1:5
1210212012 12:10 39.4 ". 39.4 42'4 "1210212012 12.20 '" ~1,8 42.2 <1, 12
1210212012 12,30 41,4 41.1 ." 41;1 12
1210212012 1240 45.7 41.6 <57 41,6 0.9
1210212012 12'50 41.5 "3 41.5 43,3 I.C
12/0212012 1300 "7 361 40,7 38 ~ 09
12102/2012 13.10 "0 37.3 "0 37,3 1.1
1210212012 1320 41.7 ',11.6 41,7 41.6 12
12102f2012 13'30 41.1 41.9 ~U 41.9 I.'
12102/2012 13'40 41'.0 395 41.0 395 '0
121Q212012 ~3'50 40,3 '16 40,3 41.6 13
1210212012 14,00 ". 41,1 40'4 41.1 12
1210212012 14:10 41,3 40,9 41,3 <09 1.3
121021:2012 14'20' 40.8' 39.7 <0, 39.7 "1210212012 14'30 392 .., 39,2 44,2 1.2
12102/201'2 14'40 38.7 399 38,7 39.9 '3
12/0212012 14:SO ,385 43.3 365 "3 1.2
1210212012 15.00 38' 41.7 3B~ 41.7 12
1210212012 1510 39,9 43.2 399 '" 1.3
121021201,2 15'20 40,6 '67 <0, 46,7 1.3
1210212012 1S'30 39,2 446 392 '" 1.5
12102/2012 15,40 <OC .., 40,0 '" 1.3
1210212012 15:50 "7 .61 40.7 '61 "121Om012 1600 40.8 46,8 <0, '" 1.3
1210212012 16:10 40.9 42.9 <0, 42,9 1.1
1210212012 16:20 40.8 41,3 '" 41,3 1.1
1210212012 16.30 41.9 41.9 41.9 41,9 1.7
1210212012 16.40 41,2 38.9 41.2 369 13
1210212012 16SO <07 40,6 <07 <0, U
1210212012 17:00 40,4 '" ." 43,7 ,.,
1210212012 17:10 38' 396 366 396 I.'
1210212012 17:20 '" ", '" '" 1,2'
1210212012 17,30 40.6 39,9, <0, 399 13
121021201'2 17'40 39,8 41,8 396 41,8 1.1
1210212012 17:50 40.0 <0, 40.0 40.9 11
1210212012 18.00 407 <1' 40.7 416 0.'
1210212012 1810 ." 38.0 <0, 38.0 1.0
1210212012 18"20 3" 42:4 3" 42.4 '1,1
1210212012 18,30 392 "3 39,2 .. 3 09
1210212012 1840 38' 393 38' 393 1.5
1210212012 18.50 385 387 38' 38.7 0.9



12/02/2012 19'00 39,7 372 39,7 37.2 '0
12/0V2012 19,10 385 396 385 396 L2
1210V2012 19.20 385 38.3 '385 383 '-5
12t02I2<J12 1930 ,7< 37,8 37,4 37.8 "12102/2012 19'40 38,' 38.0 38. 36,0 ',5
12/02/2012 "SO 35.8 3" 358 3" ,..
1210212012 20.00" 37.7 386 37.7 386 "12102/2012 20'10 3" 35,2 3" 35,2 1,5
12/0212012 20'20 37,0 355 37.0 35.5 "12/0212012 20,30 336 386 336 38' '-5
1210212012 20,40 345 346 345 346 ,..
1210212012, 20 SO 342 32.9 342 32.9 '5
1210212012 21:00 ,31.9 31.8 31.9 31.8 L2
1210212012 21:10 '34.0 338 34,0 33,8 09
1210212012 21.20 341 }26 34,' 326 0,9
1210212012 21.30 334 334 33.4 334 1.3
1210212012 21:40 ·31.9 33,1 31.9 33.1 1,0
1210212012 21:50 340 3'3.4 340 33.4 O.

·1210212012 22'00 31,3 309 31',3 30'9 09
12/0212012 22.10 ' 35,0 321 350 32.1 '0
12102i2M2' ,22,20 319 31:4 3(9 31.4 ',2
1210212012 2230 ~28.5 29.9 285 29,9 ',5
12,i02/201 i" 22'40 30.4 30.2 304 30,2 ',0
1210212012 22:50 28.7 31.5 28.7 31.5 1,0
1310212120 18,00 459 44,0 459 440 2,7
1310212121 18:10 444 46,1 444 "'U 3,;
13102/2122 18'20 43.2 45,7 432 45.7 3,3
13102/2123 18:30 47,1 459 47,1 45:9 4,1
1310212124 18:40 45,1 '450 45,1 450 33
1310212125 18:50 485 424 465 42.4 2,'
1310212126 19,00 45,1 42.1 45.1 42.; ,-a
1310212127 19'10 42.3 40.2 42.3 40,2 0,7
1310212128 19'20 42.2 42.9 42.2 42.9 ',4
13/0212129 1930' 42,1 .. 0 42.1 460 18
1310212130 19,40 42,0 45.1. 42.0 '" "1310212131 19.50 426 43,8 426 43.8' '5
1310212132 20'00 41.2 41,7 41'2 '41,7 :2,2
13102/2133 20.10 41',3 389 41,3, 389 '3
13102/2134 20,20 41,S. 35'2 41,6- ~5,2 "1310212135 2030 41,0 '37,e 41,0 37,6 '6
13Jozi2136 2040 404 37.9 404 37.9' '4
1310212137 2(l'50 394 37.3 3" 37,3' 1:5
13/0212138 21:00 37.0 383 37.0 383 U
13/0212139 21:10 402 373 ", '" 22
13/0212140 21:20 '25 37,0 42,5 370 "1310212141 21:30 391 35,2 39:1 35,2" ',0
13102/2142 21:40 39,S. 347 39,8 :;14,7 19
1310212143 21:50 388 ;54 388 ;54 U
1310212144 2200 380 36.7 380 387 '6
13/0212145 22:10 386 37.5 386 37.5 0,'
1310212146 22':W 392 389 392 389 '-,
13/0212147 22,30 392 ;57 39.2 36,7 22
1310212148 22,40 389 346 389 348 22
1310212149 22 sO 383 33:6 383 336 2:1
1410212012 1600 47< 44,6 44' 474 448 44' 4,4
14102/2012 18,10 47,5 451 44,9 47,5 451 449 4,4
1410212012 18:20 46'1 454 436 46,1 454 436 42
1410212012 16,30 "7 45.2 43.1 457 "2 43,1 43
1410212012 1640 471 47.6 43,7 47.1 47' 43,7 44
1410212012 18'50 45.7 43,7 430 457 43,7 430 4,3
1410212012 19'00 46,3 437 433 46,3 43,7 433 4,3
1410212012 19,10 48.1 42,5 43,7 48,1 42.5 437 48
1410212012 19,20 492 425 43,0 492 425 43.0 49
1410212012 1930 46.1 41,5 43.4 4(57 415 43.4 4.5
14/0212012 19'40 46,8 41,1 41',8 468 41.1 418 .49
1410212012 19'50 47,5 41.6 415 47.5 41,6 41.'5 4.6
1410212012 20:00 47,3 432 412 47,3 432 412 4.6
1410212012 20,10 469 41.5 43.2 469 41,5 43,2 46
14102l2CJ12 2020 47.2 42.1 422 47,2 42,' 42,2 49
1410212012 20'30 48.'4 42.8 42.9 464 42.6 42,9 47
1410212012 20'40 46.1 409 41.2 46,1 40,9 41'2 4.6
1410212012 20,50 462 407 409 46,2 40,7 409 4.'
1410212012 21:00 454 4" 40,1 45.4 4,04 40.1 43
1410212012 21;10 '434 41.0 41,5 434 41,0 41.5 "1410212012 21:20 43,0 41,2 406 430 41-2 40.6 3.9
14102/2012 21:30 43,1 41.5 37.7 431 41,5 37.7 3.6
1410212012 21:40 412 41,3 38' 41:2 41.3 38' 34
1410212012 21:50 396 404 384 39.6 404 384 3.'
1410212012 22'00 39.4 39.1 396 394 391 39,8 26
14fQ2!2012 22'.10 40.0 40,1 3>6 400 40.i 3'6,8 27
1410212012 22,20 40,9 376 3>6 40,9 37,6 396 3.2
1410212012 2230 399, 37,6 383 39,9 37. "" 2.6
1410212012 2240' 391 386 380 39,1 386 "'.0 3.0
1410212012 22'50 385 38' 34.5 385 38' 34.5 26
1510212012 18:00 45,7 41,7 439 457 41.7 43,9 4.3
15102120,2 18,10 457 444 443 45.7 44,4 44.3 4.'
,510212012 18'20 435 436 432 43,5 436 432 32
1510212012 1830 437 449 42.7 437 449 42,7 2.8
15102/2012 18'40 43.7 46.2 43,1 437 462 43,1 4.'
1510212012 1850 45.1 44,3 420 451 443 420 4.'
1510212012 19,00' 44.9 434 42.0 44.9 434 420 40
151'0212012 19,10 432 42,9 41,2 432· 42,9 41.2 3.5
1510212012 19'20 41.1 424 39,1 41.'1 424 3&, 3.'
15102/2012 19:30 432 401 406 432 40.1 40.' 36
1510212012 1940 43,1 42,4 403 4'3,1 424 403 j,



15f(121201Z' 1950 41.0 41.3 '05 41.0, 41.3 40,5 3.'
15/0212012 2000 41,0 4f5 39,2 41.0 41.5 39,2 2.8'
1510212012 20.10 <03 <07 40.1 <03 <07 40 i 26
1510212012 2020 <07 40.7 39.1 <07 40.7 39,1 "1510212012 20'30 40.0 41-4 363 .00 ". 363 "15/0212012 20:'40 41.2 39.7 366 41,2 397 36.6 30
15/0V2012 20:50 '10 3" <0. 41,0 36' 40.4 3.'
1510212012 21:00 <06 ' 38.9 368 <06 38.9 366 27
1510212012 21:10 38.1 38.'4 365 38 '1 38.4 365 "15/0212012 21'20 38.9 39,1 37< 36.9 39 , 37.4 30
15/02l201i 21:30 38,1 361 360 38.1 361 36.0 2.6
1510212012 21:40 362 36' 360 382 364' 360 2.6
1510212012 21:50 36' 36.' 362 361 38,1 362 30
15/0212012 22'00 37,8 37.9 3" 376 37,9 35'4 2.6
15/0212012 22:10 39.0 37.2 37.9 39,0 :37,2 ~7.9 29
15/0212012 22:20 40.3 3fo 36. 40,3 37,0 36.' "1510212012 22.30 41.1 365 367 41.1 365 36.7 3.'
1S,02/2012 22.40 366 35,9 ".• 366 35,9 34,,4, 30
15/0212012 22,50 39.2 37,2 ,,,. 3~ 2 372 ". 35
1610212012 18'00 44,0 439 "7 ".0 439 ".7 ·36
16/02/2012 18:10 "3 .., 45,4 "3 "9 45,4 3.6
1610212012 18'20 45 1 45.' 45.5 45 1 45.1 45.5 3.7
1610212012 18.30 466 45:0 "6 ,466 45.0 41,8 '.5
1610212012 18'40 46.3 48.3 43,9 46.3 48.3 43' 4.7
1610212012 18:50 45.8 455 45,3 45:8 455 45,3 '.7
1610212012 19:00 45.8 "6 43,2 456 "6 43,2 '.6
'610212012 19,10 '37 43,2 '32 '37 43,2 432 '.0
,1610212012 1920 436 42,0 '35 43.8 42,0 435 "1610212012 1930 507 41.7 376 50,7 41.7 37.6 37
16/0212012 1940 41.6 430 39,3 41,8 430 39.3 2.9
16102/2012 19:50 36' 42.5 '384 3" 42.5 36.. 30
1610212012 20.00 37.S 43.1 388 376 43.1 366 2.5
1610212012 20'10 38.0 41.9 36.' 36.0 A~.9. 369 28
1610212012 20:20 38.1 41,0 40 S· 38.1 "0 40,8 "1610212012 20:30 37,8 <06 36.. 376 <06 36.' 2.6
16/0212012 20AO 375 399 39.7 37'S 39,9 397 2.'
1610212012 2050 369 39,2 36. 36' 39,2 "'. 3.5
16/02/2012 21'00 39,4 362 390 39.4 362 39.0 37
16/0212012 21;10 41.8 365 40.1 41,8 365 40,1 '2
16/02i2012 21,20 41,5 '40.6 36.5 '41,5 40.6 36.5 3.7
16/0212012 21:30 393 36.7 ".. 393 38,7 :34 4 "1610212012 21'40 37.9 37.0 37.2 37.9 :37,0 '" 2.8
16/0212012 21:50 38,3 38,7 350 363 38.7 350 "16/0212012 22'00 39,0 362 335 39,0 362 33.5 "1610212012 22,10 375 37.6 36.3 375 376 363 "16/02/2012 22'20 37,1 37,1 32,0 37.1 sh 32.0 30
1610212012 22'30 37,3 38.7 32,1 37,3 38.7 32' 35
16/0212012 22'40 40,7 365 354 40,7 365 354 36
1&0212012 22,50 397 37.5 32.6 397 37.5 32,6 32
17/0212012 18.00 426 41.5 44.3 426 41,S 44,3 0.7
17/0212012 ,18'10 43 , 41.1 463 43.1 41,1 463 0.6
1710212012 18'20 44,5 42.2, 47.1 44,5 42,2 471 0.7
1710212012 18'30 42,4 407 43,7 42' .10.7 43.7 07
1710212012 18,40 .,7 ." 46.2 41,7 ." "02 0.7
1710212012 1850 42,2 36.7 43,6 42.2 387 "6 0.6
17102/2012. 1900 362 37.3 426 362 37.3 .28 06
17/0212012 19'10 .02 38.2 "6 40,2 362 .. 6 '0:9
1710212012 19.20 38:9 397' 41.7 389 39,7 41.7 07
17102/2012 19,30 365 ~39 1 36.7 365 39' 36.7 09
17/0212012 1940 37.3 38,8 39,1 37.3 38,8 391 0.7
1710212012 1950 36,4 37,0 40' 36. '37,0 '09 1.0
1710212012 20'00, ,37.7 37,3 41,5 37,7 :37,3 41.5 1.5
1710212012 20,10 39' 376 41.1 39'1 '76 41.1 16
1710212012 2020 396 37,9 41,5 ,,, 37.9 41.5 >.5
17/02/2012 2030 '398 '37.'9 39.5 ,,, :37.9 39,5 ,.,
1710m012 20'40 40.1 366 362 '" 36,6 362 3.0
17102/2012' 20:50 4':5 ;369 '07 41,5 36,9 407 31
1710212012 21.00 41.1 360 40.1 4U 'SO 40.1 ,.
17/0212012 21:10 41:2 .3S'1. 36.7 41.2 39' 36.7 ,.
1710212012 21'20 ,,, ,. , 36.5 ,,, 36' 38.5 ,.

·17/0212012 21:30 39,0 39,6 351 390 39.6 35.1 2.6
1710212012' 21'40 37,4 ,,, ,,, 37. 39,4 ,,, ,.,
1710212012 21:50 37,4 '393 37.8 37,4 ,,, 37,8 "17/0212012 22,00 37.1 '06 ".6 37,1 406 366 ,3 f
1710212012 22.10 '05 40.2 36.' 405' .02 36.2 ,.
1710212012 22'20 36.' 39.4 ". 36 '4 '" ".. 15
17102/2012 22:30 35.4 39.7 37,1 ,,, 39,7 37.1 1.6
FI02l2012 22.40 40,7 '372 37,7 40.7 37,2 37.7 ,.'
17/0212012 22,50 ". 369 39,1 40,4 369 39.1 24
1810212012 1300 57.8 46 :2 51,2' 576 46' 51.2 7,1
1810212012 13'10 53' 45,8 496 53. 45.8 ." 5.9
18/0212012 13'20 501 47,2 491 50' '72 '91 5.,
18102/2012 13'30 555 42' SO.7 55,5 42,9 507 63
18102/2012 1340 54' 47. ".2 54.9 474 46.2 64
1810212012 13:50 54' 48.4 48,2 54' 46. 46.2 67
18102/2012 14'00 55,9 51.1 ." 559, 51:1 461 ,64
18/0212012 14'10 51,8 49,7 .,. 516 '49.7 ." 60
18102/2012 14,20 ." 522 ".7 466 522 ".7 5.'
1&02/2012 14,30 516 51,9 47,4 51.6 51,9 47.4 56
1610212012 14'40 550 51,8 460 550 51.8 480 64
1810212012 14'50 54.0 51,0 49' 540 51.0 .,. 62
1&'0212012 15,00 536 '66 46.7 536 466 46.7 5.6
1810212012 15,10 ." .76 47.9 .66 '76 47,9 5'
1810212012 1520 49.1 46.' 46' 49,1 46,3 46.9 56
16102/2012 15'30 48.8 47.3 47.2 466 47,3 47,2 55



HlI02l2012 15'40 545 47,5 48.0 545 47.5 480 6.'
1810212012 15:50 56.' 48' 47,6 56.' 486 47.6 6'
1810212012 16,00 5" SO. .., 51,4 SO, .., 57
lM'l212012 16,10 52.1 52,7 "5 52.1 52.7 45.5 6 ,
1810212012 1620 54.0 47,3 47,6 540 47,3 47,6 6.'
1810212012 16'30 S06 ", 47,0 SO.6 "6 47,0 52
1810212012 16'40 SO, 47.5 '" SO, 47,5 47,2 6.0
1610212012 16,SO 49.0 486 .,. 49.0 486 .,. 51
1810212012 17.00 SO., 45,6 486 SO., 45.6 48.6 5.7
1810212012 17:10 ." '" 48.' '" '" 48' 5.'
1810212012 17:20 485 47,2 42.5 49,5 47,2 42,5 5.'
1610212012 17,30 47.6 47.9 .,. 47.6 47.9 .,. ..
1610212012 17.40 45.9 48' '" '" 48. 45,7 50
1810212012 17,SO SO, 47.1 45,2 S06 47.1 '" 58
18102/2012 18'00 ." 47.1 ..6 .57 47.1 .., 5.'
1610212012 1610 S05 47,4 47.2 50,5 ." '" 5.
1610212012 1620 51.6 47.9 48' 51.6 47,9 48.' 83
1610212012 16.30 56.5 45.9 48' 565 45,9 48.' ,.,
18102/2012 16'40 54. 45.9 49,4 54' '" .,. 82
1810212012 18'SO 5" 47.5 48.' 558 47.5 48' "1810212012 19,00 52, ." "5 52.1 44,0 45.5 5.5
16102/2012 19:10 52,0 '" 48' 52,0 45.6 48' 5.'
1610212012 1920 51.9 46,2 47.3 51,9 48' 47.3 58
1610212012 1930 537 49,9 47.0 53' '" 47,0 6'
18102/2012 1940 55,8 52,0 48.0 55.6 52,0 480 6.0
16102/2012 19:5O 54. ". 48' 54. ". 48' 6.'
1610212012 20.00 SOo so.o '" soo soo 43.6 5.'
1610212012 20.10 48, 48.6 ".0 .92 48.' ".0 52
1610212012 20'20 SO., '6 , 43.5 SO, 48' 43.5 "18102/2012 20:30 525 48' 48' 52.5 46.1 48' 5.'
1810212012 20:40 52.2 485 433 52.2 48,S 43,3 5.'
1810212012 20 so 51.1 48' '" 51.1 48' 43,2 ,.
1610212012 21:00 ." 45.7 "'.0 48' '" 40,0 "16102/2012 21:10 ..., 44,7 37.4 ..., .., '" •.,
1810212012 21:20 ." ... 41.0 48,9 ... 41,0 5.0
1610212012 21:30 41.6 48.' 39,5 '" .6, 39,5 "1610212012 21:40 44,1 '6' "" ..., '6, <0, ..
18102/2012 21:SO '5 , ... 42,0 45.7 .., <20 "1810212012 22:00 "5 '" 42,7 "5 "6 42.7 "1610212012 22:10 4£1,3 '95 41,8 46,3 '95 41.8 "1610212012 2220 .,, 40,6 <2, 48' <06 42,2 55
1810212012 22:30 50' 41.1 "'.5 SO., 41.1 40,5 56
18102/2012 2240 48, 41.9 40,2 .6 , 41,9 <0, "18102/2012 22:50 ", '" 36.' 48' ", 36' '.5
1910212012 07.00 34,6 '67 '" '" 26.7 '" '.6
1910212012 07,10 31,2 30,2 '" 372 36' "., 25
19/02/2012 07'20 360 326 37,0 360 32' 37.0 25
19102/2012 07;30 '" '39 36' 36' '" 369 30
19/0212012 07.40 360 <0' 36' 38,0 ." 36' 29
19/0212012 07.50 31,4 40,9 ", 37.4 40,9 "., "1910212012 0800 31.3 42.1 '72 37' 42,1 372 23
1910212012 08'10 "0 42.1 36' 380 42,1 36' "1910212012 08.20 365 41,9 "5 38.5 41.9 "5 "1910212012 08,30 41.2 ,,. 355 41.2 '54 365 '6
1910212012 06.40 ." 397" 388 40,4 39,7 366 '.6
19102/2012 00 so 366 362 36' 36, 38,2 36.2 "19r'02/2012 0900 31,0 '" 37.7 37,0 '" 37.7 29
19102/2012 09;10 4:<!,3 41,2 36' 42,3 '" 36' "1910212012 09,20 366 '" 380 39,8 ", 360 35
1910212012 0936 3~,9 42,1 "" 399 42.1 36' 30
1910212012 09'40 3;0 43,1 360 390 43.1 390 ,.
1Q102/2012 09.50 ." '07 40,4 "0 40,7 '" 37
1910212012 10,00 41.7 '99 396 41,7 399 '98 35
1910212012 1010 41.7 <0, '07 41.7 <06 <07 3.7
1910212012 10'20 4$,6 41.8 '" ", 41,8 40.9 "19102/2012 10:30 4<!,2 42,1 ". m 042,1 ." 35
19.'02/2012 1040 ,,,

'" 36. 393 '" 36' 33
19102/2012 >050 367 ." 397 39.7 ." 39.7 3.5
1910212012 11:00 41,6 '" '" 41,6 43,3 41.1 ,,
19102/2012 11:10 4~.9 '" "7 <2, 40,1 "7 3.'
1910212012 11:20 41.1 44.1 39.9 41.1 44,1 39,9 33
19/0212012 11'30 ." 42.1 ." "3 42.1 41.4 ..
1910212012 11:40 '29 .., 41.1 "6 '" 41.1 3.7
19/0212012 11:50 4~ 3 '07 3,. .23 "7 39< ..,
19102/2012 12.00 '99 41,9 "0 <03 41,9 "'.0 36
19/0212012 1210 ." 41,0 39'9 '" '" 39,9 33
1910212012 12'20 4~,1 <20 "'.7 42.1 <20 <0.7 38
1910212012 12.30 4~ 5 <2, 41,3 42.5 <2, ." ..,
19102/2012 1240 41.4 42.1 <0' 41,4 42,1 '" "19/0212012 12,50 4~,3 42.' '05 <23 42.1 "'5 39
1910212012 13'00 4~,1 40,4 41.8 42.1 ." 41.8 "1910212012 13'10 "],6 41,0 41.1 "6 "0 41.1 37
1910212012 13'20 4~6 41,6 40,8 <26 ", "" 37
1910212012 13:30 ." '" 40,1 '00 '" '" 38
1910212012 1340 ." 42,7 368 <0O 42.7 368 33
1910212012 13'50 368 <06 390 36' ", 39.0 3.1
lQ102/2012 14'00 ". 42,0 36.' 3" 42,0 36.' 3.'
1910212012 '4:10 3i.3 .07 39.5 37.3 40,7 395 33
1910212012 1420 367 41,8 36.' 36.7 41,6 366 3.'
1910212012 14,30 366 ". 37,6 386 .,. 37.8 '.7
1W02J2012 14'40 3/.9 40,9 36' 37.9 <D' 36.' ,.5
19I02I2012 14'50 367 41.2 36.' 36.7 41,2 36' ,.
1&'02/2012 15.00 306 ." 36.' 36' 41,4 3" ,.
19.'0212012 15:10 3/,7 375 37,3 37,7 31,5 37.3 '.5
19I02I2012 15'20 300 41.0 37.8 380 '" 37.8 30



19102/2012 15.30 37,3 396 38.' 37.3 396 389 "191CZ!2012 15.40 38' 41,0 38' 38. 41.0 38' 2.'
1910212012 15.50 380 <0' 380 38.0 40.4 380 2'
19102/2012 "00 376 41.1 37,8 376 41.1 37.6 2.3
19102/2012 16'10 37.7 38. 37.7 37.7 38' 37.7 2.6
1002/2012 1620 37.3 37< 37.7 37,3 37.4 37.7 "19102/2012 1630 433 392 <0, 42,3 392 <0, 26
1910212012 16'40 399 363 36. 399 363 38.' 2.0
1910212012 16'50 391 '00 36' 3" <00 36A 2.3
1910212012 17:00 '61 392 37.8 46.' 392 37,8 2.0
19102J2012 17.10 47,5 36' 41,3 47,5 36. 41.3 1.'
1910212012 17 20 466 36' <0.7 "" 36' <0.7 "1910212012 17,30 40,9 <03 <0.' <0' 'OJ 40,5 "1910212012 17,40 390 41,9 42.4 390 41,9 '" 1.2
1910212012 17,50 360 37,3 396 360 37.3 399 "19102/2012 1600 34' 41.3 36' 34.' 41.3 38.' 20
1910212012 18'.10 35.7 36.' 41.1 357 36' 41.1 21
1910212012 18'20 356 «.3 39,5 356 «3 39' 2.'
19102/2012 1630 37,5 39,7 <0, 37.5 397 <0' 2.2
19/0212012 18.40 39.1 ,3< 39,5 39.1 43,4 39' 23
1910212012 1650 37,4 40.3 37.7 37' ,OJ 37.7 "19102/2012 \900 37.0 386 "" 37,0 366 382 22
1910212012 19:10 359 380 351 35,9 380 351 2.1
1910212012 1920 362 37,8 <00 362 376 400 "1910212012 1930 34.1 37.4 359 34.' 37.4 35.' 1.7
1910212012 1940 34.7 383 38.3 34.7 38.3 36.3 2.2
191Ci2/2012 19'50 44,9 37.2 34A 44,9 372 344' 25
19102/2012 20:00 350 37.3 380 35,0 373 380 "19102/2012 20:10 350 389 350 35.0 389 350 '.2
1910212012 2020 326 37.1 31.5 326 37.1 31.5 "19/0212012 2030 32,4 36' 347 3" 38' 34.7 "19102/2012 20'40 346 361 347 346 381 347 1.1
1910212012 20'50 336 35' 21" 336 35' 299 1.2
1910212012 21:00 336 356 31,9 33.8 356 31.9 1.'
19102/2012 21:10 31,8 363 326 31,8 36.3 326 1.1
1910212012 21:20 32,8 34.9 33.1 326 34.9 33.' 0.7
1910212012 21:30 31,1 35.1 32.5 31.1 35,1 32' 04
19102/2012 21:40 266 357 26' 266 357 295 0.3
1910212012 21:50 292 33< 299 292 33< 296 10
19/0212012 2200 29,9 361 27.1 299 361 27.1 1.'
1910212012 22:10 292 353 37.8 292 353 37,6 "19102/2012 22'20 292 353 26.0 292 353 260 16
1910212012 22,30 2" 34' 27.1 29,1 34.' 271 1,6'
19/0212012 22,40 29 , 32,8 299 2" 32,8 299 1A
1910212012 22'50 296 32.S 263 296 32,S 28.3 16
2010212012 1800 46' '59 46' 4B,1 '59 48,5 "2010212012 18,10 460 466 46' 460 466 46' "2010212012 1820 446 436 '61 446 436 461 1.6
20102/2012 18'30 492 446 460 492 44,8 46.0 "2010212012 18'40 44' 44,7 456 '" 44.7 45,6 '.6
2010212012 1B 50 44 , '52 45' 44.1 '52 45' 1.7
20102/201:7 1900 446 45' '52 446 45' '52 1.7
2010212012 19'10 44,7 436 44' 44,7 436 44' 19
20102/2012 1920 446 44.7 43,8 446 44,7 '36 1.7
2010212012 1930 442 446 45,0 442 '46 450 15
2010212012 1940 442 '" 44' 44,2 439, «.,

"2010212012 19,50 42.4 433 41,B 42.4 433 '" ,.,
20102/2012 2000 '" 44,7 <06 43.1 44.7 406 "2010212012 2010 42,3 43' "6 '" 43' 41.6 15
20102/2012 2020 "2 432 439 '12 432 439 15
20102/2012 20,30 42,9 41.2 43.1 42.9 "2 43,1 "2010212012 2040 41,3 41.8 <06 41.3 '" 40' 1.7
2010212012 2050 43.1 41.8 40,7 43,1 41,6 <07 1.'
20102/2012 21:00 41.3 430 40.9 41,3 '30 40.9 20
20102/2012 21:10 '36 <0, 40,9 436 <0, 40.9 "20102/2012 21:20 436 41,7 40.1 436 41.7 40' 20
2010212012 21:30 397 42,0 40.4 39,7 430 <0' 2.0
20102/2012 21'40 '20 45,7 397 420 45,7 39' 2.0
2002/2012 21;50 44,5 42,6 403 44,5 426 403 2.'
200212012 22'00 '36 <00 41.5 436 400 41.5 22
20102/2012 22:10 '36 41,0 «.2 '36 "0 442 "2010212012 2220 43' 367 439 435 397 '" 2.'
20102/2012 2230 <06 393 42,3 '06 393 '" '.6
2010212012 2240 44,4 39,5 '" '" 39' 41.8 2.3
2010212012 22:50 "6 41.3 36.7 '" 4'-3 387 V



Night-time period (23:00 - 07:00 MOnday to Sunda'y)

LQl;i1tlQn 1 Location 2 Location 3 Location 4 Location 5 Location 8 MEASURED
Rlngstone !"fIll Fm Cncketl Villa Robin Hood Pub Re~rvoir Hse Bumtwood Hotel The Lodge WIr1dSpeed

Dale Time LA90 LAgQ LAOO LA90 LA90 LA90 5M
0310212012 23:00 '33.2 340 332 34,0 07
03102/2012 23:10 32,8 35:6 32,8 356 09
0310212012 nio 32,6 343 32.6 343 'oj
0310212012 23.30 30,8 32,1 308 32,1 '0.0
03102/2012 23:'40 31'9 31.7 31.9 ' 31,7 0.1
0310212012 23:50 33.5 305 335 30,5 0.1
'04/0212012 00'00 321 28.9 32,1 289 01
04/0212012 00:10 30,6 299 308 299 0.1
0410212012 00:20 302 30.7 302 30.7 0.1
0410212012 00:30 300 308 30,0 30'S 0.1
04/0212012 004'0' ,30.5 31.3 305 31.3 01
04/0212012 00:50 302 30,7 30,2 30.7 0.1
0410212012 01,00 28.7 30,0 28.7 30.0 01
04/02f2012 OUO 296 29.4 296 ·294 01
0410212012 01:20 26.1 28'9 26.1 '28,9 0.1
04/0212012 01:30 27.0 27.2 27.0 27.2 00
04/0212012 01:40 28,3 290 2B'3 29,0 0'.1
04/02/2012 01.50 27.2 27.6 27,2 ,276 01
04/0212012 02:00 261 26.2 26.1 262 0.1
04/0212012 02.:10 25,5 27.0 255 27,0 00
04/0212012 02:20 27,9 23,8 2'1,9 236 ,0,1
0410212012 02:30 266 24,1 26,6 24.1 02
04/02/2012 02'40 25.0 24,4 250 244 06
04102/2012 02:50 267 26.2 26.7 26.2 0.8
0410212012 03,00 25.3 23.8 253 23.8 05
0410212012 03'10 266 24'2 26.6 2~.2 0.8
04/0212012 03,20 25,5 25,S' 2~5 25,5 0,7
04/02',2012 03'30 25.8 266 258 266 06
04/02/2012 03,40 27.7 22,9 27.7 22,9 0.9

'04102/2012 03'50 27.5 23,6 27.5 238 07
04/0212012 04,00 26A 249 26:4 24,9 0.8
04/0212012 04:10 25.4 267 25 '4 267 O.
04/021201'2 04:20 268 252 26,8 252 0.6
04/02/2912 04:3Q 266 25,9 266 25,9 08
04/02/2012 04'40 27.2 26'1 272 261 02
04/02/2012 04,50 26,7 27 .., 267 27.7 1.0
04/02/2012 0500 27.3 28,0 27.3 280 08
0410212012 05,10 258 3D} 258 30:3 0,9
04/02/2012 0520 261 31.2 281 312 15

,0410212012 05'30 31.2 28_9 31.2 28,9 0.7
04/0212012 '05'40 31.4 296 314 296 07
04102/2012 05'50 30 1 280 30,1 260 0.7
04io212012 06:00 293 266 293 28,6 0.5
04/0212012 0610 307 33,9 30,7 339 0.5
04/0212012 06'20 31,8 31;5 31.8 31,5, 05
04/0212012 06'30 346 32,6 346 3i6 OA
04/0212012 06'40 314 336 31.4 33.8 0.5
04/0212012 06:50 331 329 331 32.9 0.1
04/02120'12 23'00 290 '41,6' 29,0 4) 6 1,0
04/0212012 23:10 27:4 372 27 ~ 37.2 05
04/02/2012 23'20 26,6 369 266 369 0.0
0410212012 23:30 27,4 348 274 34,8 07
0410212912 23:40 27.9 34.7 279 347 07
0410212012 23:50 27.3 344' 27.3 34.4 0.5
0510212012 0000 28,0 330 280 330 01
0510212012 00'10 27.3 31.0 2'7.3 31,0 0.1
05/02/2012 00,20 26,1 29.4 261 294. 0.1
0510212012 00'30 267 29,1 26,7 29.1 00
05/02/2012 00:40 263 3\0 263 31.0 0.1
05/02/2012 00:50 27.3 31,,5 27,3 31,5 05
05/02/2012 01:00 268 306 268 30.6 1,0
05/02/2012 OUO 25,8 29,8 25,8 29.8 1:2
05/0212012 01:20 250 269 25,0 28.9 10
05/0212012 01:30 25,7 2i:a 257 276 1.2
05/0212012 01:40 269 291 263 29,1 1.6
05/0212012 01:5.0 25.4 27,8 25' 27.8 1.2
05/0212012 02'00 257 27,5 25,7 27S 1.3
05/0212012 02.10 26,8, 27,1 268 27:1 1.6
0510212012 02.20 21fs '24.9 28,5 24,9 1.8
0510212012 02,30 28.4 260 264 260 1.9
0510212012 0240 27.5, 260 27.5 260 1.9
0510212012 02:50 2" 247 28,7 ?4,7 20
0510212012 03:00 30A 249 30< 249 2.3
0510212012 03'10 29'0 251 29,0' 25,1 24
0510212012 03'20 28. 242 26. 242 2.3
0510212012 03,30 28,5 251 265 25.1 22
0510212012 03'40 30.2 258' 30,2' 25.8 27
0510212012 03:50 27.4 24,5 27' 245 2.0
05lQ2f2012 04:00 27,1 251 27,1 25.1' 2:4
0510212012 04:10 27,7 250 27,7 25.0 24
0510212012 04:20 268 250 266 250 2.0
0510212012 04:30 26' 246 26,4 24,6 2.0
0510212012 04:40 27,6 25,4 27,6 25' 2.1



0510212012 0450 29.1 24.2 29.1 242 2.1
0510212012 05:00 302 23,1 30,2 23.1 24
05lOm012 05.10 290 24.6 290 246 2.2
0510212012 05'20 29,4 24,3 29.4 24,3 2.1
0510212012 05,30 31.4 24.4 31,4 244 2.2
0510212012 0540 32.7 24,9 32.7 249 2.3
0510212012 05'SO 32.3 25< 32,3 284 2.2
0510212012 06.00 31.7 26.4 31.7 26 , 2.2
0510212012 06:10 30.5 248 305 24,6 2.1
0510212012 06:20 ~O 3 24.4 30,3 244 2.2
05l0m012 06.30 335 252 335 252 2.3
0510212012 06'40 309 25.6 30,9 25.6 20
0510212012 06.50 295 27.7 29,5 27.7 1.3
0510212012 23'00 27.5 3<.7 27.5 34,7 08
0510212012 23.10 27,5 33.8 2i5 338 1.3
0510212012 23'20 29,1 335 29,1 33,5 12
0510212012 23:30 27,5 31.8 27,5 31,8 1.0
0510212012 23'40 27.1 30,9 27.1 309 0.9
0510212012 23:50 268 305 268 30.5 07
0610212012 0000 27.7 30.1 27.7 301 0.7
0610212012 00:10 ". 288 27,9 28,8 08
0610212012 00:20 27.4 30.4 27.4 30< 0.6
0610212012 00'30 28,5 28.7 285 28.7 0.1
0610212012 00:40 262 302 262 302 0<
0610212012 00.50 25,8 296 256 296 05
0610212012 01:00 261 29,4 26.1 294 0.4
0610212012 01:10 27.1 282 27.1 262 0.3
0610212012 01:20 265 27,9 26,5 27,9 0.5
06102/2012 01:30 26,3 28.7 263 28.7 0.5
0610212012 01·40 26.4 27.9 26' 27.9 06
0610212012 01:50 26,3 265 26,3 265 06
0610212012 02:00 26.3 27.1 263 27.1 03
0610212012 02:10 266 26,9 266 269 0.2
0610212012 02'20 26,0 257 260 25.7 '03
0610212012 02'30 26,3 256 263 256 04
0610212012 02:40 265 248 265 24,8 03
0610212012 02'50 27.0 256 27,0 256 0.1
0610212012 03:00 25,5 24,2 25.5 242 0.2
06102/2012 0310 252 250 252 25,0 00
0610212012 03'20 25,5 24,9 25,5 2<9 0.0
0610212012 03:30 260 25.2 26,0 252 00
0610212012 03'40 266 22.7 266 227 0.0
06102/2012 03:50 266 24,0 266 2" 0.3
0610212012 04:00 302 250 302 25,0 0.6
0610212012 04:10 32.3 25,0 32.3 250 0."3
0610212012 94 20 29,5 255 29,5 255 05
0610212012 04:30 28< 27.0 284 "0 0.6
0610212012 04<0 303 258 303 258 0<
06102/2012 04'50 31,5 267 31,5 26,7 03
06102/2012 05,00 312 29,0 31.2 290 02
0610212012 05'10 32.9 27,4 32,9 27,4 0.'
0610212012 0520 369 292 36.9 292 0.7
06/0212012 05:30 37.8 260 37,8 28,0 07
0610212012 05'40 365 298 365 298 0.7
0610212012 05:50 381 306 381 30.6 03
06/0212012 06:00 35.1 31.7 35.1 31.7 0.5
0610212012 06,10 365 32.1 36,5 32.1 0.7
0610212012 06'20 396 331 396 331 0.5
0610212012 06,30 41,3 350 41,3 35.0 0<
06lO2I2012 06'40 40.5 3<0 <OS 3<0 0.9
0610212012 06:50 41.4 356 41.4 35.6 08
0610212012 23'00 34,4 32,2 3<4 32.2 12
0610212012 23:10 356 34:3 35.6 343 1.3
06102/2012 2320 350 32,5 350 32.5 1.'
0610212012 23:30 330 32,8 330 328 1.1
0610212012 2340 31,1 306 31,1 30.6 09
06ICi2120 12 23'50 331 283 331 283 1.3
07t0212012 00,00 332 287 332 28,7 1.2
0710212012 00:10 31,8 293 31,8 293 16
07/0212012 00:20 32,2 266 32,2 266 1.7
0710212012 (X)'JO 32,9 27,0 32,9 27.0 1.6
0710212012 00:40 3" 25.2 31.4 252 1.2
0710212012 00.50 34.0 27,0 340 27.0 1.1
0710212012 01'00 3<0 25.7 34,0 25.7 1.7
0710212012 01:10 332 2<8 332 24.8 1.5
0710212012 01:20 3<.9 230 3<.9 230 1.6
0710212012 01:30 30' 25,9 30,4 259 1.8
0710212012 01.40 32,6 24.7 326 2<7 '1.8
07102f2012 01:50 31.1 26,0 31,1 260 1.7
07102/2012 02,00 31.2 253 31.2 25.3 16
0710212012 02:10 322 236 322 23.6 1.6
0710212012 02,20 30.6 269 306 26.9 1.7
071U2/2012 02:30 309 23< 309 23< 1.7
07/0212012 02:40 31.9 24,3 31,9 2<3 1.9
0710212012 02.50 32,0 23< 32,0 284 18
07f0212012 03'00 324 23.0 32.4 230 1.9
0710212012 03:10 3<.8 225 3<8 22,5 18
07iW/2012 0320 33,3 22.7 333 22.7 1.3
07I02I2012 03:30 330 21.8 33,0 21,8 1.,



09102/2012 02:30 23< ~0,7 234 30.7 06
09102/2012 02:40 25,1 33' 25.1 33' 0.7
0910212012 02:50 250 J<l.6 250 306 06
09/02/2012 03:00 26.9 266 269 266 1.1
0910212012 03:10 266 260 266 260 1.1
09102/2012 03'20 27.8 27.1 27,8 27.1 06
09102/2012 03:30 27.8 27,4 27.8 27,4 06
09102/2012 0340 267 27.8 2B.7 27.8 0.7
09/0212012 03:50 292 29.0 29,2 290 06

~. 09102/2012 04:00 292 28.2 292 282 03
09102/2012 04:10 293 27.6 293 27,6 06
09102/2012 04:20 J<l0 2B,3 300 283 0.3
0910212012 04:30 J<l9 29.0 30.9 29.0 02

l~
0910212012 04:40 31.7 30.9' 31.7 309 00
0910212012 04:50 31,4 29.2 ", 29.2 05
0910212012 05'00 31.3 29.0 31.3 290 0'
0910212012 05:10 32.0 266 320 266 02
0910212012 05'20 32.7 296 32,7 296 00
0910212012 05:30 35,3 296 353 296 00
09/0212012 05'40 37,2 31.1 37.2 31.1 00
0910212012 05:50 35,3 32,2 353 322 01
0910212012 06:00 355 33,7 355 33.7 00
0910212012 06:10 38.1 340 38,1 340 00
0910212012 06:20 396 34,6 "6 346 0.0, 09/0212012 06J<l '0' 35.0 40,4 350 00
0910212012 06:40 395 35.7 395 35.7 00
0910212012 06:50 366 35.1 366 35.1 00
09102/2012 23:00 345 355 345 35.5 32
0910212012 23:10 31.5 36,8 31.5 36.8 2.6

" 09/0212012 23'20 34.3 346 34.3 346 33
09f0212012 23:30 343 33.7 34,3 33.7 32
0910212012 23'40 350 336 35,0 336 35
O9f0212012 23:50 34:1 32.5 34.1 32,5 35
10/0212012 0000 34.0 33,4 34.0 334 35
10/0212012 00:10 33,5 31,3 33.5 31,3 3<
10/0212012 00'20 367 31,2 36,7 31,2 3.7
1010212012 00:30 35,6 31.1 356 31.1 36
1010212012 00.40 37.7 32.9 37.7 32.9 '.1
10/02/2012 0050 39,8 330 39,8 330 "1010212012 01:00 35,1 345 351 34,5 36
1010212012 01:10 '01 33,9 40,1 33,9 '.3
10/02/2012 01:20 39.1 33< 39,1 33' '.1
10/0212012 01:30 '05 33.4 '05 334 43
10/02f2012 01'40 35,6 37,4 35.6 37' 37
1010212012 01:50 366 385 366 365 36
10102/2012 02.00 363 36,1 36,3 36,1 37
1010212012 02:10 35,6 37,3 356 37,3 35
10102/2012 02.20 34.5 40,1 34.5 40.1 35
1010212012 02'30 35,8 405 35.8 '05 3'
10102/2012 02.40 364 37' 38.4 37.4 3.7
10/0212012 02:50 369 353 36.9 353 36
10102f2012 03.00 380 34,5 380 34,5 39
10/02f2012 03'10 368 334 36.8 334 36
10102/2012 03:20 37.8 344 378 34.4 3.7
10102/2012 03'30 358 34.3 35.8 343 3<
1010212012 03'40 34.0 381 340 361 33
10/0212012 03,50 33,1 37,8 33.1 378 33
10/02/2012 04:00 35,2 3" 352 36.4 3'
10102/2012 04:10 332 37.1 332 37,1 3<
1010212012 04'20 36.5 358 36.5 358 3.7
10/0212012 04J<l 386 359 386 35,9 3.6
10/0212012 04'40 39,3 346 39,3 346 39
1010212012 04:50 37.1 342 37.1 342 3.6
10102/2012 05'00 37.2 346 37,2 346 33
10/02/2012 05:10 37,4 35.1 37.4 35,1 33
10/02/2012 05'20 42.3 337 42,3 337 3.3
1010212012 05:30 42.3 359 '23 35,9 2.9
10102/2012 05,40 426 37.0 42,6 37,0 30
10102/2012 05:50 40,4 365 '0, 365 3.1
1010212012 06:00 37,0 37,3 37,0 37.3 3.'
1010212012 06'10 42,6 37.2 '26 37.2 3'
10102/2012 06:20 420 364 420 36' 3.'
10/0212012 06:30 422 37.8 42,2 37,8 3.1
1010212012 06'40 43,7 39,5 43,7 395 3.2
1010212012 06:50 42,3 38,0 42,3 360 3.0
1010212012 23'00 303 365 303 365 0.9
1010212012 23:10 32,5 37.3 32,5 37.3 0.8
10I02I2012 23:20 32,5 353 32.5 353 07
10102/2012 23:30 31.3 35,9 31.3 359 OS
1010212012 23'40 32,9 34,0 32,9 340 0.6
1010212012 23:50 292 34.1 292 34.1 09
11102/2012 0000 27.7 33.1 27.7 331 0.9
111'0212012 00:10 269 33,6 269 336 12
1110212012 00 20 29,5 34,2 29,5 34,2 1.2
11102/2012 00:30 27.2 33.1 27.2 33.1 12
1110212012 0040 264 34,0 26' 340 1.0
1110212012 00:50 27.0 32.7 27,0 32.7 1.1
11/02/2012 01:00 265 33,5 265 33,5 1.0
1110212012 01:10 28.7 32.9 28,7 32,9 0.9



11102J2012 0120 27.8 339 27e 339 20
1110212012 0130 290 353 2'0 353 26
11102f2012 01.40 315 "9 31.5 ". 21
11I02I2012 01'50 ,., ". '" ". 17
1110212012 02:00 279 30' 27,9 30. ,.
11I02I2012 0210 280 31. 280 318 13
1110212012 0220 26' 30. 2'" 30. 17
11/0212012 0230 255 321 255 321 14
11102J2012 0240 255 339 255 339 12
11102J2012 0250 262 358 262 35. ,.
1110212012 03:00 285 341 285 "7 11
11102J2012 0310 27,3 321 27.3 321 18
11102flO12 0320 2.9 312 289 312 1.5
11I02I2012 03:30 28. 30.5 28. 50' 15
11f02flO12 0340 273 50' 273 50' 17
11I02I2012 03:50 27. 319 27. 319 ,.
11f02J2012 0400 287 "2 287 "2 ,.
1110212012 04 '0 ,.0 331 ,.0 331 ,.
11102flO12 0420 279 391 27,g 391 ,.
11f02J2012 0430 ,., 353 295 353 .5
11f02!2012 04:40 281 32.1 281 321 13
11102f2012 0450 28.9 ". 289 ". 15
11/0212012 0500 '" 361 '" 36' 15
11f02J2012 05.10 278 35. 27.8 35. 12
1 1 I'02I2012 0520 ,.. 36. 29. 36. ,.
1110212012 05:30 337 390 337 390 15
11J0212012 0540 31. 393 31.6 393 15
11J02J2012 0550 303 36. 303 36. 15
11/0212012 0600 307 "3 307 "3 '5
11I02I2012 06 '0 310 316 310 31. "1110212012 06'20 324 "5 32 .• '" 18
11/0212012 0630 383 351 383 35' 15
1110212012 06'0 ". 35. "6 35,6 18
1110212012 0650 342 350 "2 350 20
1110212012 2300 357 ", 357 341 18
1110212012 2310 359 354 359 35' 17
1110212012 2320 ". 350 ". 350 ,.
1110212012 2330 350 343 35.0 343 '9
11102/2012 2340 "3 "0 "3 "0 18
1"0212012 2350 343 341 343 34' 2.0
1210212012 0000 352 327 352 327 21
1210212012 00 '0 351 ". 351 34. 20
1210212012 00'20 332 331 332 331 20
1210212012 0030 337 322 337 322 17
12/0212012 00 '0 317 325 317 325 17
1210212012 0050 321 "0 321 340 17
1210212012 0.00 327 350 327 350 ,.
12/0212012 0110 323 351 323 35' 20
1210212012 0120 328 323 328 323 22
1210212012 0130 318 319 31. 319 20
1210212012 0140 313 299 313 299 18
1210212012 0'50 31. 302 316 302 20
1210212012 0200 313 29. 313 296 20
1210212012 02 '0 29' 292 ,.. 292 20
1210212012 02,20 309 30 , 309 301 20
1210212012 0230 317 28,8 317 28.8 20
121021.2012 0240 305 28. 305 28. 21
1210212012 0250 311 29. 311 29. 18
1210212012 0300 310 289 310 289 ,.
1210212012 0310 289 282 289 282 ,.
1210212012 0320 300 273 300 27' 21
1210212012 0330 293 2.9 293 269 ,.
1210212012 0340 29. 2•• 29. 2•• ,.
1210212012 0350 289 286 289 286 ,.
1210212012 0400 ,., 272 ,., 27.2 18
1210212012 04 '0 300 2. , 300 265 17
1210212012 04 20 280 263 280 2.3 '7
12102J2012 0430 288 255 2•• 255 ,.
1210212012 04 '0 29. 26,7 29. 2.7 20
1210212012 0450 300 283 300 283 22
12/0212012 0'00 31. 2.2 31. 262 23
1210212012 0510 31. 289 319 289 22
1210212012 0'20 320 259 320 259 ,.
1210212012 0530 310 283 310 283 17
1210212012 0540 329 2.3 329 263 17
12f0212(112 0550 323 282 323 26.2 1.5
12J02!2012 0600 322 275 322 275 ,.
12I02I2012 06 '0 32' 278 321 278 17
1210212012 0620 327 273 327 273 ,.
121U212012 0630 ". 278 ". 278 ,.
12m12012 0640 355 312 355 312 18
12J02flO12 0650 "0 27. "0 278 18
12I02I2012 2300 29' 302 ,.. 302 12
12I02I2012 2310 293 30 • 293 30' O.
12I02I2012 2320 28. 323 ,.. 323 '0
12I02I2012 2330 ,.. 30. ,.. 30. O.
12J02J2012 2340 295 307 29' 307 ,.
12J02/2012 2350 299 299 ,.9 299 15
13Kl212012 0000 2' , 293 28' 293 15



1310212013 00:10 26,7 300 26,7 300 "1310212014 00 20 27.0 28,5 27,0 285
"1310212015 00:30 24,0 27.1 340 27,1 08

1310212016 00.40 24,1 281 24.1 28,1 1.0
1310212017 0050 22.5 259 22,5 25,9 12
1310212018 01:00 23.1 259 23.1 259 1.2
1310212019 01;10 24,2 237 342 237 1.1
1310212020 0120 344 22,9 344 22.9 12
1310212021 01:30 344 22,3 24,4 22,3 1.1
1310212022 01:40 222 23.1 222 23.1 08
1310212023 01:50 23,1 24,3 23.1 343 1.0
1310212024 02'00 238 24,9 238 24,9 11
13/0212025 02:10 25,3 25,5 25,3 255 1.1
13/0212026 02:20 23,5 23,9 235 23,9 0.7
13/0212027 02.30 23,9 24,7 23,9 24.7 1.1
1310212028 02'40 342 25,6 24,2 256 0.5
1310212029 02:50 230 252 230 25.2 04
1310212030 0300 238 25.1 23,8 25.1 0'
13/0212031 03:10 25,6 27.9 256 27,9 09
1310212032 0320 27.2 26,7 27,2 267 1.7
1310212033 03:30 30.6 264 306 26.4 22
131021203-4 03.40 32,5 266 32.5 266 2.5
1310212035 03'SO 34.2 26,7 342 26,7 2.5
1310212036 04:00 35.1 262 35.1 26.2 2.6
1310212037 04:'10 33'4 26.9 33,4 269 26
1310212038 04'20 35.7 26,3 35,7 26,3 2.6
1310212039 04:30 37.8 25.8 37.8 258 2.9
1310212040 04'40 37,4 284 374 28.4 2.9
1310212041 04:50 37.2 306 37.2 30.6 2.
1310212042 05'00 37.4 30,4 374 304 2.9
1310212043 05:10 40,9 308 40,9 30,8' 34
1310212044 05:20 406 32.4 40,6 324 3.2
1310212045 05'30 41,0 336 41.0 336 33
1310212046 05:40 432 34.8 43.2 348 3.4
13102/2047 05:50 42,4 34,9 424 349 3.2
'3102/2048 06:00 41,0 34.1 41,0 341 3.2
1310212049 06:10 398 34,3 398 343 3.0
1310212050 06'20 40.9 35,7 409 35,7 29
1310212051 06:30 41,5 37.8 41.5 379 3.0
13/02/2052 06'40 42,8 39.1 428 39,1 32
13/0212053 06:50 440 376 44,0 376 3.7
1310212150 23'00 38.1 345 381 34,5 25
13102/2151 23:10 409 35.3 409 353 28
13102/2152 2320 37.1 34.0 37.1 3'0 2.5
13102/2153 23:30 37.8 34.1 37.8 34,1 29
13102/2154 23:40 396 32,0 39,6 320 3.0
1310212155 23:50 385 32,5 385 325 3.7
14102/2012 00.00 42,2 33,1 42.2 331 39
1410212012 00.0 394 337 394 33,7 36
1410212012 00:20 414 34.7 41' 347 36
1410212012 00'30 42,3 32,6 42.3 326 40
14/02/2012 00:40 41,0 344 41,0 344 3.
14/0212012 00:50 41,8 34.9 4" 34,9 36
1410212012 01'00 38,8 355 388 35,5 32
1410212012 01:10 350 356 350 356 2.9
1410212012 01'20 37.5 36,7 37.5 36.7 34
14/0212012 DUO 361 37,5 361 37.5 33
1410212012 01:40 347 390 34.7 39,0 33
1410212012 01:50 37.3 37.0 37,3 37.0 32
1410212012 02.00 362 332 362 332 30
1410212012 02:10 383 31,4 383 314 34
1410212012 02.20 402 30,2 40.2 302 3.'
14102/2012 02:30 39.4 306 394 30.6 34
1410212012 02.40 37,4 29,6 37.4 296 30
1410212012 02.50 38,2 32.9 392 32,9 3.0
1410212012 03,00 387 32.9 38,7 32.9 34
1410212012 03:10 41.7 341 41.7 34.1 38
1410212012 03:20 402 34,8 402 348 36
1410212012 0330 38,3 34,1 383 34,1 33
14{02l2012 03'40 37.4 333 374 33.3 3.3
1410212012 0350 37.8 336 379 336 3.3
1410212012 3400 359 352 359 352 2.9
1410212012 04:10 382 34,8 382 34' 33
1410212012 04'20 342 34,3 34.2 343 3.0
1410212012 04:30 343 33,3 343 333 2.7
1410212012 04'40 36.7 31.1 387 31.1 2.4
14102/2012 04:50 335 31.8 33.5 31.8 1.9
1410212012 05'00 366 304 366 30' 1.9
1410212012 05:10 345 30.7 345 307 22
14/0212012 0520 38,5 27,3 38.5 27.3 2.3
14f02I2012 05'30 40,9 293 409 29.3 25
14f02J2012 05:40 41.1 288 41.1 28. 2.7
1410212012 05.SO 40,5 294 405 294 2.5
1410212012 06:00 403 302 403 302 2.7
14102/2012 06:10 41.4 312 41,4 31,2 2.6
1410212012 0620 42,4 338 424 338 2.3
1410212012 0630 42.8 37,8 428 37,8 2.9
1410212012 0640 <32 37.1 432 37.1 30
1410212012 06.50 433 351 <33 35.1 30



14102/2012 2300 386 382 35' 386 382 355 2.8
1410212012 23:10 38.7 37.6 335 38.7 37,6 33' 28
1410212012 23'20 37.9 37.1 338 37.9 37.1 33,6 3.0
14102/2012 23:30 39,0 38' 350 39.0 38' 350 3.1
1410212012 23:40 384 35.4 32.5 384 354 32,5 3.1
1410212012 23'50 388 34' 34.4 368 34.' 34.4 3.1
15/02/2012 00.00 37.3 34.4 368 37.3 344 368 3.2
1510212012 00:10 398 34.9 36' 398 34' 36' 3.5
1510212012 002() 389 338 36.1 38' 33,8 36.1 40
15102/2012 00.30 400 33,2 37.9 400 332 37.9 3.6
1510212012 0040 41,6 349 37.8 41.6 34' 37,8 4.1
1510212012 00.50 41,9 33.1 37,7 41.9 33,1 37.7 4.2
1510212012. 01,00 41.6 33.7 37.9 416 33.7 37.9 4.0
1510212012 01:10 41.2 360 358 41.2 36.0 358 39
1510212(112 01:2(1 400 34.9 35.7 400 34.9 35.7 3.'
1510212012 01:30 400 35,3 358 400 353 358 38
1510212012 01:40 393 36.' 35,9 39,3 36' 35.9 3.6
1510212012 01:50 38.7 363 33.4 36.7 363 334 3.7
1510212012 02.00 368 361 32.1 36.8 36.1 32.1 34
1510212012 02:10 368 33.9 33,0 368 33.9 330 33
1510212012 02'20 36.' 344 30.9 36' 34.4 30.9 31
1510212012 02:30 366 33.7 298 366 33.7 29.8 30
1510212012 02:40 36.9 35,0 30.2 369 35,0 302 32
1510212012 02:50 38.5 346 308 38,5 346 30.8 35
1510212012 0300 40.5 32,2 32,8 405 322 32.8 38
1510212012 03:10 424 32.7 36.8 42.4 32.7 36.8 4.2
1510212012 03'2(1 422 303 37,5 42,2 303 37.5 43
1510212012 03:30 42.9 282 37.5 42,9 282 37.5 44
1510212012 0340 444 298 37.6 44,4 29,8 37.6 44
1510212012 03'50 45,3 307 39,9 45,3 30.7 399 4.
1510212012 04:00 46.1 32,6 40,4 46,1 32,8 40.4 48
1510212012 04:10 45,0 358 39,7 450 35,6 39,7 42
1510212012 04:20 434 368 38.7 434 388 387 43
15/0212012 04:30 42.1 354 38.' 42.1 35,4 389 40
1510212012 04:40 42,7 381 37.9 42.7 38.1 37.9 42
1510212012 04:50 434 3.8 393 434 368 39,3 43
1510212012 0500 42,3 393 37,8 423 39,3 37.8 42
1510212012 05:10 39,7 37,9 37,4 39,7 37.9 37.4 36
1510212012 05'20 41.3 368 39.4 41,3 368 394 37
1510212012 05'30 40 , 37.1 39.9 40.5 37.1 39' 36
1510212012' 05'40 418 36.0 368 41,8 360 38.8 35
1510212012 05'50 42,6 369 38.7 426 36.' 38.7 4.1
1510212012 0600 42.9 36,3 40,0 42,9 383 40,0 3.7
1510212012 06:10 44.1 35. 40,7 44.1 356 40.7 3.8
1510212012 06'20 42,7 360 42,0 42.7 380 42,0 3.7
15102/2012 06:30 440 37.5 40.9 440 37.5 40.9 37
1510212012 06'40 44 , 37.8 422 44.5 378 422 37
1510212012 06.50 452 368 446 452 388 44,6 39
1510212012 2300 38,9 358 36.2 389 358 382 34
1510212012 23:10 408 363 344 408 363 34.4 3.5
1510212012 23'20 39,5 353 32> 395 35,3 32.7 3.2
1510212012 23:30 350 34.8 318 35,0 348 31,8 2.6
1510212012 23'40 37.3 354 31.7 37,3 35,4 31.7 2.9
1510212012 23'50 35,3 345 31,0 3'3 34.5 31.0 2.7
16/0212012 0000 344 350 30.4 3'4 35.0 304 2.6
1610212012 00:10 34.3 34,9 28,3 34.3 34.9 283 2.4
16102/2012 00:20' 324 33.5 286 324 335 286 2.5
16/0212012 00:30 33,7 328 31,~ 33,7 32.8 314 2.3
16/0212012 0040 31,6 33,9 281 31,6 33,9 28,1 2.2
16/0212012 0050 31.2 320 27,0 312 32.0 27.0 2.4
16/0212012 01.00 322 31.0 27.1 322 31.0 27.1 2.5
1610212012 01:10 33.3 323 27.1 333 32.3 27,1 2.7
1610212012 01:20 320 29.9 255 32.0 29,9 25.5 2.2
16/0212012 01:30 31.3 299 27.6 313 29,9 27,6 2.5
16/0212012 01:40 33,0 301 29.7 330 30.1 29.7 2.4
1610212012 01:50 330 29.8 25.1 330 298 281 2.5
16/0212012 0200 34.3 300 27,0 343 300 27.0 2.8
1610212012 02:10 36.7 30,1 28,2 36,7 30.1 282 32
15/0212012 02'20 35,6 295 27,2 356 29,5 27,2 30
16/0212012 02:30 338 30,5 257 33,8 30.' 25.7 2.6
16/0212012 02'40 31.9 31.7 25,3 31.9 31,7 253 28
1610212012 02:50 340 29.9 285 34.0 29.9 28,5 2.7
1610212012 0300 339 28,5 28.5 339 28,5 285 26
1610212012 03:10 360 31.7 286 360 31.7 28.6 2.8
1610212012 03:20 31.2 30,1 24.7 31,2 301 247 22
16/0212012 03:30 31.0 29,1 248 31.0 29.1 '24.8 2'
1610212012 03'40 290 30,2 24' 29,0 302 24,5 2.0
1610212012 0350 30.6 307 268 306 30.7 268 2.1
1610212012 04.00 316 32.2 293 31.6 322 29.3 2.1
1610212012 04;10 31.3 32.2 27,4 31.3 322 274 2.2
1610212012 04'20 30.3 294 28,1 303 294 28.1 2.2
1610212012 0430 321 29.0 320 32.1 29,0 320 24
1610212012 04'40 33,9 29,7 31.1 33,9 29.7 31.1 2.2
1610212012 04:50 353 28,7 336 35,3 26.7 33.6 2.7
1610212012 05'00 35,1 31.3 33. 351 31,3 339 2.5
1610212012 05:10 37,6 306 34.7 376 306 34.7 3.1
1610212012 05'20 39,3 30.8 394 39,3 308 394 32
1610212012 05:30 405 286 37,0 40,5 286 37.0 34
16/0212012 05'40 39,5 32.2 396 39,5 322 396 30



16102/2012 05,SO 390 33,4 38,1 39.0 33.4 38.1 27
1610212012 06:00 38.2 33,1 39.8 38.2 33.1 398 28
16/0212012 06:10 39.7 33,8 40,1 39.7 33,8 40.1 3~0
1610212012 06'20 41.7 '358 41.0 -41.7 35.6 41.0 3.3
16/0212012 06:30 41,3 37.5 403 41.3 37.5 40,3 31
16J0212~12 06:40 42.1 37.6 428 42.1 37.6 42,8 3:1
1610212012 0850 42.9 364 44.8 42.9 364 44' "1l?102l2012 23:00 38.5 37.1 31,9 ,38,5 37.1 31.9 3.4
16102/2012 23:10 385 368 .31.~ 38.5 36:8 31.4 3.2
1610212012 23:20 360 35.8 281 36.0 358 28.1 2.9
1610212012 23:30 358 35.8 28.2 356 35.8 28,2 3.1
1610212012 23:40 338 35.0 284 33,8 350 2" 28
18102/2012 23:50 343 351 no 343 35,1 27.0 2.7
17/0212012 0000 31.7 34.6 27.5 31,7 346 27.5 2.1
1710212012 00:10 32.9 35.2 27.5 32.9 35,2 27.5 2.4
17/0212012 00'20' 34.0 336 27.9 340 33,6 27,9 26
17/0212012 00:30 35,7 32.3 28,9 35,7 32,3 28,9 2.7
17/0212012 00'40 37.9 32.5 34.7 37.9 32.5 34J 34
1710212012 OO:SO 45,3 32.6 360 45,3 326 360 4.2
17/0212012 01:00 459 32) 37.1 459 32,3 37.1 49
1710212012 01:10 46,3 31,8 '36.3 .463 31,.8 363 45
17/0~012 01:20 363 30.3 293 36.3 30.3 29:3 3.4
17/0212012 ~1:30 32.3 300 26.2 32.3 30.0 282 2:3
1710212012 01 :40 32,0 34,3 27,3 32,0 343 27.3 2.9
1710212012 01:50. 35} 37.0 ,2'9,4 35,3 37.0 29.4 2.8
17/0212012 02'00 37,3 37,0 29,4 37.3 37,0 294 3,0
1710212012 0?:10 37,2 35,6' 293 37.2, 356 29,3 3.2
1710212012 02'20 35.5 31.9 27.5 355 31.9 27,5 2.7
171o:zr.:i012 02:30 358 31.1 2" 35,8 3f1 28,8 2.8
17102q.012 02:40 36,3 307 28,6 363 30.7 286 2.6
1710212012 02:50 343 33,5 28,1 34,3 335 28,1 2.4
17/0212012 03:00 341 33,8 27,5 34.1 338 27.5 2.2
17/0212012 03:10 30:6 34,5 25.9 306 34.5 25,9 U
11'102/2012 03:20 27,9 32,9 265 27.9 32,9 26,5 14
17/02120',2 03:30 27.7 31.5 26,6 277 31.5 268 0.7
17I02i2Q12 03:40 29'3 33,1 27.8 ?9,3 33,1 27,8 1.2
17102/2012 03'50 329 312 30,7 ~2,9 31.2 307 2.2
17f02/2012 ,04:00 35,6 306 32.1 356 30,8 32.1 2.5
17f02/2012 04:10 37,4 309 318 37,4 309 31-8 ,.
17/0212012 04'20 38.5 295 33.5 385 295 335 30
17/02/2012 04:30 34.1 30,6 304 34,1 '306 30,4 2.0
17/02;2012 04-'40 33,1 31.5 30,0 331 31.5 3'00 16
17/0212012 04:50 33.9 32.7 305 33,9 32,7 3D,S 2.2
17/0212012 0500 36.3 342 32,9 363 34.2 329 26
17/0212012 05:10 355 33,8 31,S 35,5 338 31,5 2.2
17102/201:2 05.20 338 339 364 :338 33.9 364 "17/02/2012 05'30 36.7. 328 37.6 36:7 328 37,6 2.2
17/02/2012 05:40 37.3 32,1 376 37,3 32,1 37,6 23
17/02/2012' 0550 36,i 332 35,0 367 332 350 '2"3
17/0212012 06:00 35,1 33,2 358 ',35,1 332 35,8 2.1
17/02/2012 06:10 37,0 323 39.1 37.0 32,3 39,1 1.6
17/0212012 06:20 369 3.4,7 42:1 36.9 347 '42,1 1.9
17/02/2012 06.30 39, ~ 35,8 434, 391 358 434 22
1710212012 06'40 394 362 43,8 394 36.2 43.8 15
17102/2012 06:50 ,405 34,8 42,9 40,5 34,6 42.9 17
1710212012 23,lX! 42,7 366 38,9 .42,7 36.6 399 22
17102/2012 23:10 44,8 39,5 4Ll 44,8 39,!? 41.7' 2.2
1710212012 2320 41.3 37.0 3·9~4 41.3 37.0 394 1.7
171O?J?01i 23'30 40.5 37.5 41.1 405 375 41.1 1.6
17102/2012' 23:40 47;1 37.0 44,1 47.1 37.0 44,1 2.0
1710212012 23:50 45,0 404 '443 45,0 40'4 44,3 2.1
18i0212012 00:00 458 40,6 420 458 40,6 4'2,0 i'
18/02f2012 00:10 432 41,6 41,4 43.2 416 '41.4' 1.9
18/02/2012 00'20 453 40,3 44.7 45.3 403 447 20
16102/2012 00.30 .47.9 42.3 45.5 47.9 42.3 456 25
18102/2012 00'40 47.9 42.5 422 47.9 42.5 42.2 '2.5
18/02/2012 00:50 430 443 39.3 43,0 44.3 393 2.4
18f02/2012 01:00 41.3 45,4 404. 41,3 454 40,4 1.9
18102f2012 01:10 45 ? 44,3 44,2 457 44,3 44,2 2.6
18i02f2012 01:20 46,~ 43,6 40.5 , 46.9 436 40,5 3.2
18/02/:2012 01.:30 41,3 47,3 '39,3 41.3 47.3 393 1,9
1810212012 01'40 391 43 :1 367 39,1 432 36.7 1:8
18/02/2012 01:50 41.6 43.9 39.1 41.6 43,9 391 1.8
18102/2012 02'00 404 384 37,7 40.4 364 37.7 1.6
1810212012 02'-10 407 41.8 35,8 40,7 41,8 .358 "1810212012 0220 39,3 40,9 412 39.3 40.9 41.2 2:1
1810212012 02'30 481 38,5 419 48.1 365 41.9 2.4
1810212012 02'40 42.1 37,8 38.9 42.1 378 399 2.0
18102/2012 02:50 38.7 394 392 38,7 394 38.~ 1.9
1aJo2120:"2 0300 4£4 37.4 41.6 424 37.4 41,6 2.5
18102/2012 03:10 426 393 43,6 426 39,3 436 2.6
18102/2012 03,20 486 39.7 454 48.6 397 454 34
1810212012 03,30 49,6. 386 43.7 486 38,6 43,7 3.0
1810212012 03:40 47.7 40 • 42:0 47.7' 46 B 42,0 2.'
181ri212012 '03.SO 45.7 38,3' 414 457 38,3 41.4 2.6
16102/2012 0400 46,0 430 40.7 46,0 43,0 40.7 26
16102/2012 04:10 410 446 361 41.0 448 361 1.8
18102/2012 04'20 358 46.9 35,9 358 46.' 359 14
18102/2012 04:30 362 460 376 38.2 480 37.6 1.9



1810212012 04'40 44.6 44.1 39.1 44,6 44.1 39.1 2.2
1810212012 '04:50 44.1 "0 41,0 44.1 43,0 41.0 "18102/2012 05:00 42.9 41.7 396 42,9 41.7 396 2.5
1810212012 05:10 442 385 38.5 44,2 385 38.5 2.3
18102/2012 0520 41.8 342 41,4 41'.8 34;2 41,4 1.9
1810212012 05'30 48.5 38,5 46,3 48.5 385 46,3 2.4
1810212012 05'40 43,8 39,0 45.1 43.8 39,0 451 2.2
1810212012 05'50 47,0 40.4 43,0 47·9 40,4 "0 2.0
1810212012 06:00 448 39.5 42,9 44.8 395 42.9 19
1810212012 06:10 43,6 42.2 42,9 436 42,2 42.9 2.0
1810212012 06'20 41.9 43.0 43.1 41.9 43,0 43.1 20
1810212012 06:30 45.2 45.1 44.6 45,2 45,1 44.6 20
18102/2012 06'40 43.8 47.0 45.8 436 47.0 "8 2.4
1810212012 06:50 '476 452 47.7 47.6 452 47.7 2.'
18102/2012 23:00 ,46,1 40.4 39,0 46,1 :40.4 39,0 4.2
1810212012 23:10 "8 41.0 37,9 43.8 410 37.9 "1810212012 23:20 42.7 40,7 384 42.7 40.7 384 4.2
1810212012 23'30 "0 41.5 38.4 "0 41.5 38.4 42
1810212012 23:40 45,1 "2 402 45,1 ,40,2 402 4.5
1610212012 23:50 484 38,6 39,6 464 38,6 39,6 4]
1910212012 0000 47,9 388 40.9 47,9 388 40'9 4.9
19/()2/2012 00.10 47,6 37'4 382 47,6 37,4 38.2 5.0
1910212012 00:20 458 36,9 37.0 45,8 369 37.0 4.3
1910212012 00;30 43.2 39.2 346 43.2 39.2 346 4,1
19/0212012 00:40 '34.8 ~7.9 29.3 348 37.9 29} 2.~
1910212012 00:50 32.3 38,7 31.6 32.3 38.7 3),6 2.5
1910212012 0'1,00 34.0 39,4 32.6 340 39.'4 32,6 2.'
1910212012 01:10 35,8 39,9 305 35.8 39,9 30,5 3.0
19/0212012 01:20 33,4 36,8 302 334 36,8 30,2 2.9
19/0212012 01:30 32.7 383 28,7 32.7 38.3 28.7 2.7
1910212012 01'40 ,2~,9 31.8 282 299 31.8 282 2.0
1910212012, 01':50 296 30,2 26,8 29,8 302 26.8 .2.8
1910212012 02:00 30,6 31,3 280 30,6 31,3 280 2.8
1910212012 02:10 31.9 31.5 28 '2 31.9 3L5 28.2 2.5
19/0212612 02:20 350 30,9 29:5 35,0 30,9 29 ~ 3.1
19/0212012 02'30 380 30,5 31,4 380 30.5 31.4 34
19/0212012 02:40 41,2 29'4 35,4 41.2 294 354 4.1
1910212012 02:50 41.1 288 33,1 41.1 28,6 }31. 4.'-
19/02/2012 03:00 3~,5 289 31,5 395 289 31,5 39
19/0212012 03,"10 40,0 299 310 40,0 29,9 31,0 3.8
1910212012 03'20 33,0 29,2 260 33,0 29,2 26.0 29
:1910212012 03,30 31,4 300 252 31.4 300 252 2.8
1910212012 03'40 30,3 331 258 303 33.1 25.6 30
1910212012 03:50 31.0 33:9 286_ 31,0 339 286 27
1910212012 04.00 35,,1 31,3 29.9 35.1 31.3 299 2,~
1910212012 04:10 32.1 31.8 26,,5, 32,1 31'8 26,5 2.4
1910212012 04:20 28.1 28J 27.1 28.1 28,7 27,.1 2.1
1910212012 04:30 32.9 27.5 303 329 27,5 30,3 30
19/0~/2012 04:40 335 27.7 28.7 33,5 27.7 287 2.8
191D212012 0450 31.9 288 29,5 31.9 288 29,5 ?,5
19/0212012 05'00 31,7 285 29,~ 3U 285 29.3 2.5
'910212012 05:1b 30,8 28,1 301 308' 28.1 '30.1 2.1
19102/2012 05'20 32,2 27,6 31,0 322 27.6 .31.0 22
1910212012 05,30 30:7 291 :295 3D.! 29.1 295 2.0
1910212012 05'40 333 287 292 333 287 29,2 2.8
1910212012 05:50 31,0 283 28.2 31,0 26,3 28,2 2.4
1910212012 06.00 31.0 29.3 29"3 31,0 293' '29,3 2.1
1910212012 06:10 30'5 28-1 '30:7 30.5 281 307 1.8
1910212012 06'20 31.6 297 31.3 316. 29,7' 31'.3 1.7
1910212012 06'30 343 29'9' 34,3 34',3 299 343 2.1
1910212012 06:40 34.1 30,5 ,32,9 341 30,5 32.9 22
19/0212012 06'50 34.8 28:6 33.2 348 288 33.2 2.2
1910212012 23,00 28,8' 318 288 288 3':5 28.6 1,7
19/02/2012 23:10 289 31,8 26,8 289 ~1,8" 288 1.4
1910212012 23:20 27,4 317 26,7 27.4 31.7 26.7 0.8-"" 1910212012 2330 26,6 31,3 284 268 313 26.4 0.2
1910212012 23;40 27.4 31,4 26.8 27.4 '31:4 288 0.3
1910212012 23:50 25,2 30,4 24,2 252 304 24,2 03
2010212012 00:00 256 308 24.9 25.6 308 24,9 0.1
2010212012 00:16 25.9' 31'.9 '258 25.9' 3'1,9 25,8 03
2oio212012 00'20 258 39,5 24,4 258 30,5, 244 03
2010212012 00,30 25,1 304 .2~,0 251 30.4 25.0 03
20102/2012 0040 23,6 3':0 '22,7 236 310 22.7 09
20102I2q12 00.50 241 29,7 22,5 24,1 29.7 22.5 1.0
20/0212012 'oi.oo 24,8 29,1 24:0 248 29:-' 24.0 Yo

'20/0212012 01:10 258 295 238 25,8 29.5 23,6 0.8
20102/2012 01'20 24,4 295 228 244 29:5 22,8 O}
2010212012 01'30 24.3 287 22,2 243 28.7 22.2 0.5
2010212012 01:40 24,3 289 23,1 243 26.9 23,1 o •

.20/0212012 01:50 247 27.7 23.5 24.7 27.7 235 10
20102/2012 02:00 253 281 24 :i 25,3 28,1 242 07
2010212012 02:10 24.9 30.2 24.2 249. 302 242 0.3

,2010212012 02.20 250 28.7 24.4 25.0 26,7 244 03
. 2010212012 02'30 25,5 28.9 24,5 255 28.9 24.5 0.4
2010212012 02:40 254 28.2 246 254 282 248 04
26102/2012 02:50 25.4 289 24.7 254 28.9 24,7 0.4
2010212012 03:00 266 28,5 25,8 288 28_5 258 05
2010212012 03:10 283 288 285 26,3 28.6 26,5 0.4
20io212012 03'20 27,8 26,6 284 278 28.6 284 04



2010212012 03:30 27.5 28,6 2£. 27,5 266 2£.' OA
2010212012 0340 26,8' 28.9 25.0 266 28,9' 250 05
20f02l2012 03:50 27,7 28.8 276 27.7 266 27.6 0.7
2010212012 04.00 283, 29,7 28.2 283 "'.7 282 0.6
2010212012 04:10 27,5 298 26,8 27-5 29.8 268 0-
2010212012 04:20 27,3 30,9 27A 27.~ 30,9' 27.4 0.5
2010212012, 04'30 28.9 3'10 29,1 289 31.0 29.1. 0-
2010212012 04:40 299 29.9 289 29,9. 29,9 28,9 0.2
20f0212012 04:50 2" 31.0 29.9 294 31',0 299 06
20f0212012 05:00 335 32:1 353 33,5 32.1 35.3 0.6
20102f2012 05:10 347 34.2 364 347 342 36.4 0~4
2010212012 05'20 36.1 33.1 4{)8 361 33.1 408 0.6
2010212012 05:30 37,0 32,6 386 37,0 32.6 38,6 0.9
20102/2012 0540 38,8, 326 40,,5 388 32.6 40,5 1.8
iOl02l2012 05:50 35.8 34,9' 383 35,8 34',9 38.3 1.4
2010212012 06.00 36.0 35.9 39,8 38.0 35,9 398 1.5
20f02l2012 06:10 42.3 35.9 41,2 42,3 35.9 41.2 1A
2010212012 06:20 387 '36.7 42.7 38.7 36.7 42.7 16
2010212012 06:30 44.4 38,2 446 44.4 38.2 44,6 2.0
2010212012 06:40 40. 38,6 44,5 40.6 388 445 1..9
20102/2012 06:50 43.5 37,3 48.3 43,5 37.3 483 2.1
2010212012 23:00 42.5 41,3 38 is 42,5 41,3 38,S 2.4
2010212012 23,10 42.3 428 39,7 42,3 42,8 397 30
20f0212012 23'20 ,42.7 4'.7 38.5 42,7 4{7 38.5 2.3
20;0212012 23:30 423 43.0 37,0 42,3 43.0 37,0 2.5
2010212012 23'40 38,2 42,5 34.9 36.2 42.5 34.9 2.3
20/0212012 23:50 39.3 39:3 358 39.3 ,393 35,8 3.0
2110212012 0000 38,1 42,2 33,7 361 42.2 33J 2.5
21'/0212012 00:10 '394 432 342 39.4 432 34.2 2.'
21/0212012 00:20 393 424 339 393 42,'4 33.9 31
21/0212012 00:30 37.6 40.1 31.7 37,6 40,1 31.7 2.4
21102f2012 00.40 37,6 39,3 37.3 376 39.3 37,3 1.9
21102f2012 0050 39,6 37.4 36.2 396 3~,4 362 1.7
21;0212012 01:00 42,2 38,8 383 42'2 388 '383 2.3
21/0212012 01:10, 42,0 392 36.'1 42,0 39,2 36.1 2.2
2110212012 01:20 380 36,5 31.8 380 365 31.8 2.1
2110212012 01:30 361 35.5 30.2 36.1 35.5 3D2 17
21102J2Q12 01:40 37.8 34.9 356 37,8 349 35,6 2.0
2110212012 01:50 364 37.8 33,7 364 37.8 337 16
2110212012 02 oi? 37,6 394 "329 37.6 3" 32,9 1.6
21/02/201'2 02'10 37.6 39:1 ~3 6 37.6 39,1 336 "21/0212012 02'20 38,8 37,6 35,9 388 376 3'5.9 1',8
21J02/?OI2 "02'30 400 37,6 353 40:0 376 353 27
2110212012 02.40 39.5 35.5 332 395 35,5 33 i 2.2
21102J2012 02,50 35,2 36'6 31.5 35,2 366 31 :5 24
2110212012 03:00 306 ~7.3 283 306 37.3 28 ;! 1.6
21f0212012 03.10 32,6 37.3 ~1.4 32.6 37.3 31:4 2.0
21/0212012 03'2'0 41,9 36.7 364 41.9 36} 364 .4
21/02/2012 03.30 43 1 335 37:~ 43,1 33,5 37,~ 37
21102/2012 03'40 42,7 35,1 331 42,7 35,1 331 36
211Cm2G12 03,SO 40'4- 341 342 404 34.,1 342 2.6
21/0212012 04:00 35,9 32.0 314 35,9 32,0 '31,4 2.3
21/0212012 04:10 31.3 32:8 29,8 31,3 32.8 ". 1.2
21102/2012 0420 33,6 349 32,2 336 34 ~ 32,2 1.'

:2110212012 04:30 37 ~ 38,0 346 376 38,0 34' 16
21/0212012 0440 41,3 37,6 34,6 41,3 3} 6 34.6 3.5

:21102/2012 04'50 ?8} 37,7 363 38,3 37.7 363 24
21102J2012 O?,OO 37,9 39.2 ,36,1 37,9 39,2 381 2A
2110212012 05:10 35,1 34.3 343 35:1 343 34.3 ;.7
21/0212012 05,20 37,5 ,3,3,7 38,5 37.5 33.7 365 1.8
21/02;2012 05'30 37,3 35,2 38.6 37,3 352 366 17
21/0212012 05:40 3,87 39,1 382 367 39,1 362 U
21/0212012 05 ..50 37,2 3S

v
4 396 37.2 354 39.8 1,0

21102/:2012 06:00 38.0 34.3 385 360 34.3 365 ,1.0
21102/2012 06:10 37,0 346 41,8 37,0 346 41,8 1'.6
21/0212012 06'20 '39.2 33.7 44.1 39.2 33:7 44.1 16
21102/2012 06:30 415 358 46,1 41.5 35.8 45,1 1.3
21/0212012 (lINO 4'i',0 35,9 434 4'-0 35.9 434 14
21/0212:012 06:50 41' 366 47,2 418 366 47.2 1.6



APPENDIX 3

Consultation

,



Peter Tallantyre

From:
Sent:
To:
Cc:
Subject:

Peter Tallantyre
23 January 2012 12:17
'Allen, Lucy'
'gmccormack@wakefield.gov.uk'
RE:Ringstone Single Turbine Development

Hi Lucy, many thanks for your time today it was good to talk to you.

Please find below a list of the key points we discussed. I hope that you agree with my interpretation of our
discussions, however, should you feel that I have misinterpreted any aspect then please let me know.

• We further discussed the issue of noise measurements and met data with the conclusion that surveys
undertaken without the met data would be ok provided we were happy that we had a good range of wind
conditions through the monitoring period (and no bias toward very high wind periods or very low quiet
condition). As such we will survey for up to 2 weeks at each location in order to achieve a minimum of 7
days usable data.

• The potential to condition later surveys with met data at the site will be investigated in conjunction between
ourselves to try to derive an appropriate condition for inclusion in the planning permission doc if necessary
and acceptable.

• During the survey we will try to find a suitable commercial wind data source such as websites etc to attempt
to give some clarity on the wind conditions prevalent through the period. I will keep you posted as to how
we do with this.

• We confirm that the site can be suitably considered with monitoring at 3 locations (one representing each
group of 2 - "a and f", "b and c" and "d and e" as shown on the plan below taken from our original e-mail in
November).

• With regard to locations c and b below we confirm our discussions that these may be unoccupied. As such if
we feel it inappropriate to leave our kit for safety reasons we will look for alternative
methodologies/locations and keep you posted and consulted.

• We appreciate your offer to assist us with access if we draw a blank when on site.

Many thanks again for your help, we will proceed to organise the monitoring surveys etc. and let you know when we
intend to be on site.

Kind regards, Pete



Pete Tallantyre
Technical Director (Acoustics)

STEP Business centre, Wortley Road, Deepcar, Sheffield S36 2UH
~ +44(0) 114290 3677 ~ +44(0) 1142903688 "" +44(0)7703 672289 ~ peter.tallantyre@enzygo.com
<1J www.enzygo.com

Our Services include:
Waste Planning, 3D Modelling, Noise and Vibration, Environmental Assessment and Management, Flood Risk
Management, Hydragealagy, and Groundwater Engineering, Hydrology, Hydrometrics and Water Environment
Monitoring, Landscape and Urban Design.

Registered Office: Stag House, The Chipping, Wotton under Edge, GL12 lAD Registered in England & Wales
registered number: 06525159 VAT number: 931520846

~ Please consider the environment befo~ printing this emai/

From: Allen, Lucy [mailto:LucyAllen@barnsley.gov.ukj
sent: 06 January 2012 12:03
To: Peter Tallantyre
Subject: RE: Ringstone Single Turbine Development

Dear Peter,

Happy New Yearl Sorry for the delay in responding but I have only today spoken to Helen Joyce at Wakefield
HJoyce@wakefield.gov.uk and she has yet to review the information that we have already discussed via email.
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If I understand you correctly you are proposing to use the quiet background noise (day and night) gained from
monitoring, across all wind speeds, to assess the noise impact at locations that modelling has shown will not meet the
simplified criteria. Obviously this is more stringent than the requirements of ETSU and I am concerned that given the
distances involved, it may be hard to achieve. The results will be interesting but I am comfortable with the
methodology you have proposed.

Just a further note ... while we, as an Authority, have yet to formally consider how we would respond to queries
regarding the safety of turbines in very high wind speeds, given recent reports of turbines catching fire, exploding,
shedding their blades etc it is likely that residents and Council Members will be looking for reassurance. It would
therefore be useful if, at the time of application, specific reference was made to how damage to the turbine in very
strong winds will be prevented, whether rt's inherent in the design ie safety cut out or whether it requires action by the
turbine's owner eg applying a break.

Regards

Lucy Allen
Senior Environmental Health Officer
Pollution Control
Regulatory Services
PO Box 604
Barnsley
S709FE

Tel. 01226 772455
Fax. 01226 775699
E-mail: LucyAllen@barnsley.gov.uk

From: Peter Tallantyre [mailtQ:Peter.Tallantvre@enzvgQ.cQmJ
sent: 06 December 2011 15:56
To: Allen, Lucy
Subject: RE: RingstQne Single Turbine DevelQpment

Hi lucy,

Many thanks for YQur response, I will try to chase up the guys at Wakefield and sort out a consultation with them
alsQ. In response to your queries I would respond as follows and suggest a discussion Qnce we have Wakefield's view
on the methodology.

I have responded to your comments but would appreciate a chance to have another chat with you once we know
where Wakefield are coming from and I have bottomed out costs for wind measurement at the site. Thank you for
your comments and consideration - we are keen to commence the surveys and assessment in a manner that would
be acceptable to you through the planning process so appreciate the opportunity to debate the assumptions and
limitations

Kind regards, Pete

Location 3 should be added tQ the monitoring locations as the modelling shows noise levels are approaching 35dB.

I appreciate what you are saying here as the predicted level at 12m/s is 33.9dB(A) however the guidance of ETSUis
quite clear with regard to consideration of sites where noise is below the 3SdB(A). The Simplified criteria only
requires consideration up to lOm/s at which point we are predicting 32.9dB(A). We would conclude that the
predicted levels at the higher wind speeds whilst approaching 3SdB are still below this simplified criteria based upon
the turbine noise levels supplied by Ennercon and the appropriate prediction methodology of IS096B/IOA relating
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to wind farms, ground absorption and screening consideration. However, we can discuss this point in more detail
once we understand Wakefield's position as providing my client is happy to pay and we can gain access I do not have
a major issue with this extra location if you do feel it necessary.

You need to demonstrate how you will use the baseline noise data to demonstrate compliance with ETSU. in the
absence of measured wind data.

We are currently looking into the costs associated with the equipment required to quantify wind speeds following
on from your comment to Knight Frank during the meeting last week and will hopefully have something when we
have our follow up call. My worry is that it will be extremely expensive and what options we have. However, we can
discuss this at a later date and if there is a possibility that we can look at this as a condition maybe.

In the absence of any wind data Initially what we have agreed with other LPA's is to use the quiet daytime and night-
time levels (as a single figure across all wind speeds) from the week long survey and using this to calculate the limits
from ETSU

I also had a question about whether it's fair to assume that tonal characteristics wont be present at lower wind
speeds. but I'm happy to discuss these matters once I've had input from Wakefield.

As you will be aware the general noise characteristics of the turbines tends to be an arc starting at the lowest noise
levels at lower wind speeds and peaking at the highest noise levels at the upper wind speeds. We have requested
warranted noise levels from Ennercon and been supplied with data for 9ms to 13ms which is limited based upon the
site at which the data was amassed and the wind not dropping below 9ms during the investigations. We have
subsequently been supplied with additional data from Ennercon for wind speeds down to 7m/s which again shows
no tonal correction being required. Our view would be that the machine is showing a definite trend to be non tonal
from 7 - 13m/s and as such this assumption is deemed appropriate. The noise from the Turbine would be quieter as
the blades rotate slower so to assume a noise level at a higher speed for a prediction at a lower wind speed in the
absence of specific data would be a worst case and as such appropriate based upon the limitations of the
information available

Kind Regards

Lucy Allen

Pete Tallantyre
Technical Director (Acoustics)

STEP Business centre, Wortley Road, Deepcar, Sheffield S36 2UH
~ +44(0) 114290 3677 a +44(0) 11429036882 +44(0)7703672289 t8I peter.tallantyre@enzygo.com
~ wwwenzygocom

Our Services include:
Waste Planning, 3D Modelling, Noise and Vibration, Environmentol Assessment ond Management, Flood Risk
Monagement, Hydrogeology, and Groundwater Engineering, Hydrology, Hydrometrics ond Water Environment
Monitoring, Landscape and Urban Design.

Registered Office: Stag House, The Chipping, Watton under Edge, GLl2 TAD Registered in Englond & Wales
registered number: 06525159 VAT number: 931520846

~ Please consider the environment before printing this emal7
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From: Allen. Lucy [mailto:LucvAllen@bamsley.gov.ukl
sent: 06 December 2011 14:23
To: Peter Tallantyre
Subject: RE: Ringstone Single Turbine Development

Hi Peter.

Sorry I have not responded to your email as yet. I am waiting for a response from Wakefield, who I contacted on
Friday morning, as the Robin Hood Pub and The Lodge at Brierley Gap are the closest premises to the proposed
turbine location. Iwas hoping to discuss with them what their requirements will be as we would have to consuit with
them at a formal application stage. I didn't want to agree the scope of the assessment with you and then find out that
Wakefield would ask for something different I more onerous.

I have been told that I would need to speak to someone in Gerard McCormack's Team, possibly Helen Joyce. The
general number is 08458 506 506 if you want to chase them up; I've tried today but they're both out the office.

My initial thoughts are as follows:

Location 3 should be added to the monitoring locations as the modelling shows noise levels are approaching 35dB.
You need to demonstrate how you will use the baseline noise data to demonstrate compliance with ETSU, in the
absence of measured wind data.
I also had a question about whether it's fair to assume that tonal characteristics wont be present at lower wind
speeds, but I'm happy to discuss these matters once I've had input from Wakefield.

Kind Regards

Lucy Allen
Senior Environmental Health Officer
Pollution Control
Regulatory Services
PO Box 604
Barnsley
S709FE

Tel. 01226 772455
Fax. 01226 775699
E-mail: LucyAllen@barnsley.gov.uk

From: Peter Tallantyre [mailto: Peter,Tal!antvre@enzygo.coml
sent: 29 November 2011 23:03
To: Allen. Lucy
Subject: Ringstone Single Turbine Development

Hi Lucy.

I contacted your office earlier today following being given your name by Matthew Woodward of your planning
department via our design team. The reason for the contact was to provide an opportunity to discuss and agree the
scope of a noise assessment associated with a small scale single wind turbine development at a site in your district.
The specifics of what we are proposing are outlined below but I would be extremely grateful of the opportunity to
discuss the issue further with you such that we can ensure you are happy with our proposals prior to us proceeding
and further with our assessment.

The specifics of what we have done to date and what we are proposing to undertake to take the assessment
forward are outlined below:

s
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Proposed Candidate Turbine Specifics:
Manufacturer: Ennercon
Type: E-44 - 900kW
Hub: 4Sm
Tip: 67m
Tonality corr. (ETSU): 0,0 (Based upon Warranted noise levels from 9m/s to 13m/s, Assumed noise levels at 4m/s
to 8m/s to be as per levels reported by Ennercon at 9m/s. This is considered to be appropriate as the noise levels
from the turbine should be quieter at lower wind speeds, so assuming the noise level for 9m/s at 4m/s would be
considered to be an over estimation of generated noise at this lower wind speed,

Proposed Scheme:
The proposal is to site a single turbine in a field near to Ringstone Hill Farm near to Brierley as approximately
detailed on the figure below, The approximate grid reference of the site is SE425103:

Dunsley

\~ ~
~ ':",~l
,.I. So•• / ")'00 '.'

~' • ". ,~ If

... 'rI.... nl\Hlllto~~, 'E'S"~l~'~
~ 12-.IT~~

./ ~.;/South KIr,kil'~~
I 7' CommOn'. ,': a..,'

c..: ~!:1-'

We have undertaken the first part of the assessment process and completed the modelling of noise from the
turbine. The modelling has been undertaken based upon the methodology of 1509613 and incorporating the
requirements of the lOA guidance. The turbine noise has been corrected for tonal qualities as per the warranted
noise level report and the ETSUgUidelines, and the noise levels predicted presented as LA90, lOmin levels,
Modelling has been undertaken to a number of locations representing the closest noise sensitive receptors in all
directions from the Turbine, the results of which are presented within the table below. The rows highlighted in red
relate to any properties at which the ETSUsimplified criteria limits are predicted to be breached at any of the
considered wind speeds,
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Name I _ _______ Noise level in L90 dB11\l al quotod wind jp<N 110m)1,------ -- .- - 8ms- - r 9~s-'-10ms· -- it4ms ' 5ms 6m. 7m.
loe 1- Windmill Hill 21.6 21.6 21.6 21.6 21.6 21.6 22.9 23.~
Loe 2 - Willowgarth High SChool 22.7 22.7 22.7 22.7 22.7 22.7 24.0 25.(
Loe 3 - Manor Farm/Brierely Manor 31.6 31.6 31.6 31.6 31.6 31.6 32.9 3H
Lo< t. - Rln!!stone Hall farm {Vested) 388 388 388 388 388 388 <01 4U
Loe 5 . Robm Hood Pub <03 <0.3 40.3 403 403 403 41.6 4H
loe 6 - The Lodge 391 391 391 391 391 39.1 40 .. 41l

lex: 7 . South Kirkby Common 26.7 26.7 26.7 26.7 26.7 26.7 28.0 29.(

loc 8 - Burntwood Hotel 379 37.9 379 379 379 37.9 39.2 4D.~
loc 9 - Common Road 369 369 369 36.9 369 36.9 38.2 39 ;
loe 10· Puddinghill Farm 25.3 25.3 25.3 25.3 25.3 25.3 26.6 27.(
loc ll-lindley House, Brierley 21.4 21.4 21.4 21.4 21.4 21.4 22.7 23.;
loc 12 - Kirkby Common Farm 26.3 26.3 26.3 26.3 26.3 26.3 27.6 28.(
lac 13· ReservOIr House 372 372 372 372 372 37.2 38.5 39.~
10' 14 - Clear View, Grimethorpe 22.S 22.5 22.S 225 22.S 225 23.8 24.1

As can be seen from the Table above in the main at the surrounding properties the predicted LA90, 10m in levels are
within the 3SdB simplified criteria of ETSU.The exceptions to this are Ringstone Hall Farm, The Robin Hood Pub
(currently unoccupied), The Lodge, Burntwood Hotel, Common road (closest properties) and Reservoir House. Of
these Ringstone Hall Farm has a financial interest in the development and as such is afforded a limit of 4SdB LA90,
lOmin during both the daytime and night-time periods by the ETSUguidance methodology. The predicted noise
levels at Ringstone Hill Farm are shown to be below this limit and as such acceptable with regard to the criteria of
the ETSUguidelines.

Each of the locations showing breaches of the 3SdB(A) criteria are detailed on the map below (The approximate
Turbine Location is presented in yellow):

On the basis of the scale of the project (one turbine) and the results of the ETSUsimplified assessment we are
proposing to undertake the following monitoring works. We would view it as sensible to establish baseline noise
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data at any residential properties showing an exceedance of the ETSUSimplified criteria and not having a financial
interest in the site. These would be as follows:

a. Ringstone Hall Farm (Financial Interest in the development)
b. The Robin Hood Pub
c. The Lodge
d. Burntwood Hotel
e. Common road (closest properties)
f. Reservoir House

Reference to the map above demonstrates that the 6 locations breaching the ETSUsimplified criteria are collected
into 3 main pockets as outlined below:

Locations a and f to the south of the turbine site
Locations band c to the east of the site
Locations d and e to the north west of the site

Therefore it would be considered appropriate to undertake a single survey to represent each of these grouped
locations and reduce the survey implications from 6 locations to 3. As such we would propose to undertake surveys
at either location a or f, either b or c and either d or e.

Based upon the nature of the development (a single small scale turbine) we would propose to monitor noise at each
location for a period of up to 1 week, 24 hours per day (unattended) subject to access such that we can process
quiet daytime (Mon to Fri 18:00 to 23:00, Sat 13:00 - 23:00 and Sun 07:00 to 23:00) and night-time (Mon to Sun
23:00 - 07:00) levels. Again based upon the size of the development met data will not be being amassed at the site
so there will not be the option to relate the baseline monitored noise data to the measured wind data at the time.

We would be grateful of your comments and consideration on the scope and scale of the assessment based upon
the interim outputs of the modelling and the scale of the project. We hope that you are in agreement that what we
are proposing is reasonable but would welcome your comments and a chance to discuss further the best way
forward that is both cost considerate and acceptable to yourselves and reflects the nature of the development.

As discussed our client is keen to submit the planning application before Christmas so we would appreciate your
response or comments as soon as you are able, such that we can get the surveys up and running and give ourselves
the best chance of meeting said deadline.

I look forward to you response, Kind regards, Pete

Pete Tallantyre
Technical Director (Acoustics)

STEP Business centre, Wortley Road, Deepcar, Sheffield S36 2UH
:"l' +44(0) 114290 3677 ~ +44(0) 1142903688 'B +44(0)7703 672289 I8J peter.tallantyre@enzygo.com
I~ www.enzygo.com

Our Services include:
Woste Planning, 3D Modelling, Noise and Vibration, Environmental Assessment and Management, Flood Risk
Management, Hydrogeology, and Groundwater Engineering, Hydrology, Hydrometries and Water Enviranment
Monitoring, Landscape and Urban Design.

Registered Office: Stag Hause, The Chipping, Watton under Edge, GL12 TAD Registered in England & Wales
registered number: 06525159 VAT number: 931520846
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tJi Please consider the environment before printing this email

... Barnsley MBC Disclaimer:
This e-mail and any fires attached are confidential for the use of the intended recipient. If you have received this e-mail in error please notify the
sender' as soon as possible and delete the communication from your system without copying, disseminating or distributing the same in any way by
any means.

Any views or opinions expressed belong solely to the author and do not necessarily represent those of the"Council. In particular, the Council will not
accept liability for any defamatory statements made by email communications.
Recipients are responsible for ensuring thal,all e~mail5 and files sent are checked for viruses. The ,Council will not accept liability for damage
caused by any virus transmitted by this e-mail. No guarantees are offered on the security, content and accuracy of any e-mails and files received.
Be aware that this e-mail communication may be intercepted for regulatory, quality control. or crime detection purposes unless otherwise
prohibited.
The content of this email and any attachment may be stored for future reference.
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From:
Sent:
To:
Ce:
Subject:

McCormack, Gerard <gmccormack@wakefield.gov.uk>
13 February 2012 12:53
Peter Tallantyre
'IucyalIen@barnsley.gov.uk'
RE:Ringstone Wind Turbine Noise monitoring

Peter Tallantyre

Thanks Pete.

All the best

Gerard

Gerard McComlack
Environmental Health
Team Leader (Communities)
Newton Bar
Lower Building
LeedsRoad
Wakefield
WFI2TX

Tel 08458 506 506
Mob07810 152578

From: Peter Tallantyre [mailto:Peter.Taliantyre@enzygo.coml
sent: 13 February 2012 12:36
To: McCormack, Gerard
Cc: lucyallen@barnsley.gov.uk
Subject: Ringstone Wind Turbine Noise monitoring

Hi Gerard,

Many thanks again for your efforts to get us into the pub location (Robin Hood). your help is greatly appreciated.
Just to confirm our discussions of this morning:

• You have agreed access with Mr Roger and we will arrange the survey;
• You would be happy with the remaining survey time at that location (equipment will be removed from the

other locations on Monday).

We have been in contact with Roger already to arrange access to set the equipment up today, unfortunately he is
away from the property today and cannot accommodate·us. The equipment will therefore be set up tomorrow
morning as he is at the property and available.

Many thanks again for your help

Pete

Pete Tallantyre
Technical Director (Acoustics)

mailto:lucyallen@barnsley.gov.uk


STEP Business centre, Wortley Road, Deepcar, Sheffield S36 2UH
g +44(0) 114290 3677 ~ +44(0) 11429036882 +44(0)7703 67228918J peter.tallantyre@enzyqo.com
(t; www.enzyqo.com

Our Services include:
Waste Planning, 3D Modelling, Noise and Vibration, Environmental Assessment and Management, Flood Risk
Management, Hydrogeology, and Groundwater Engineering, Hydrology, Hydrometricsand Water Environment
Monitoring, Landscape and Urban Design.

Registered Office: Stag House, The Chipping, Wotton under Edge, GL12 TAD Registered in England & Wales
registered number: 06525159 VAT number: 931520846

~ Please consider the environment before printing this email

Click here to report this email as spam.

The WMDC Disclaimer can be found at:

http://www.wakefield.gov.uk/Sitelnformation/E-Ma iIDisclaimer/defa uIt.hIm

This message has been scanned for mal ware by Surf Control pic. www.surfcontrol.com
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data at any residential properties showing an exceedance of the ETSUSimplified criteria and not having a financial
interest in the site. These would be as follows:

a. Ringstone Hall Farm (Financial Interest in the development)
b. The Robin Hood Pub
c. The Lodge
d. Burntwood Hotel
e. Common road (closest properties)
f. Reservoir House

Reference to the map above demonstrates that the 6 locations breaching the ETSUsimplified criteria are collected
into 3 main pockets as outlined below:

Locations a and f to the south of the turbine site
Locations band c to the eastof the site
Locations d and e to the north west of the site

Therefore it would be considered appropriate to undertake a single survey to represent each of these grouped
locations and reduce the survey implications from 6 locations to 3. As such we would propose to undertake surveys
at either location a or f, either b or c and either d or e.

Based upon the nature of the development (a single small scale turbine) we would propose to monitor noise at each
location for a period of up to 1 week, 24 hours per day (unattended) subject to access such that we can process
quiet daytime (Mon to Fri 18:00 to 23:00, Sat 13:00 - 23:00 and Sun 07:00 to 23:00) and night-time (Mon to Sun
23:00 - 07:00) levels. Again based upon the size of the. development met data will not be being amassed at the site
so there will not be the option to relate the baseline monitored noise data to the measured wind data at the time.

We would be grateful of your comments and consideration on the scope and scale of the assessment based upon
the interim outputs of the modelling and the scale of the project. We hope that you are in agreement that what we
are proposing is reasonable but would welcome your comments and a chance to discuss further the best way
forward that is both cost considerate and acceptable to yourselves and reflects the nature of the development.

As discussed our client is keen to submit the planning application before Christmas so we would appreciate your
response or comments as soon as you are able, such that we can get the surveys up and running and give ourselves
the best chance of meeting said deadline.

I look forward to you response, Kind regards, Pete

Pete Tallantyre
Technical Director (Acoustics)

STEP Business centre, Wortley Road, Deepcar, Sheffield S36 2UH
'!"'i +44(0) 114290 3677 ~ +44(0) 1142903688 't!5 +44(0)7703 67228918J peter.tallantyre@enzygo.com
~ www.enzygo.com

Our Services include:
Waste Planning, 3D Modelling, Noise and Vibration, Environmental Assessment and Management, Flood Risk
Management, Hydrogeology, and Groundwater Engineering, Hydrology, Hydrometrics and Water Environment
Monitoring, Landscape and Urban Design.

RegisteredOffice: Stag Hause, The Chipping, Wotton under Edge, GL12 TAD Registered in England & Wales
registered number: 06525159 VAT number: 931520846
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Peter Tallantyre

From:
Sent:
To:.
Cc:
Subject:

McCormack, Gerard <gmccormack@wakefield.gov.uk>
13 February 2012 12:53
Peter Tallantyre
'IucyalIen@barnsley.gov.uk'
RE:Ringstone Wind Turbine Noise monitoring

Thanks Pete:

All the best

Gerard

Gerard McCom1ack
Environmental Health
Team Leader (Communities)
Newton Bar
Lower Building
Leeds Road
Wakefield
WFI2TX

Tel 08458 506 506
Mob 07810152578

From: Peter Tallantyre [mailto: Peter.Tallantvre@enzygO.coml
5ent:13 February 2012 12:36
To: McCormack, Gerard
Cc: lucyallen@barnsley:gov.uk
Subject: Ringstone Wind Turbine Noise monitoring

Hi.Gerard,

Many thanks again for your efforts to get us into the pub location (Robin Hood), your help is greatly appreciated.
Just to confirm our discussions of t'his morning:

• You have agreed.access with MrRoger and we will arrange the survey;
• You would be happy withthe,remaining survey time at that location (equipment will be removed from the

other locations on Monday).

We have been in contact with Roger already to arrange access to selthe equipment up today, unfortunately he is
away from the property today and cannot'accommodate us. The equipment will therefore be set up tomorrow
morning as he is at the property and available.

Many thanks again for your help

Pete

Pete Tallantyre
Technical Director (ACoustics)

mailto:Peter.Tallantvre@enzygO.coml
mailto:lucyallen@barnsley:gov.uk
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