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SLR Consulting Australia Pty Ltd (SLR Consulting) has completed a noise impact assessment of the 
Sapphire Wind Farm methodology and criteria used in the assessment are supported by the
South Australian Environmental Protection Authority (SA EPA) Environment Noise Guidelines for Wind 
Farms (February 2003), World Health Organization (WHO) limits, construction noise guidelines
(DECCW Interim Construction Noise Guideline 2009) and blasting impact.

Noise monitoring was conducted in the period 7th July 2009 through to 23rd July 2009 at eleven nearby 
locations to determine baseline conditions and establish indicative criteria for surrounding residential 
receivers. 

Noise predictions were made for receptors within a 6 km of a proposed WTG. WTG noise for four 
indicative WTG models and 2 layouts has been predicted and assessed against relevant criteria 
prescribed by the SA EPA Guideline and World Health Organisation (WHO) goals where appropriate.
An evaluation of night-time baseline data was also included.

The 159 WTG layout equipped with Gamesa G87 WTGs at a hub height of 100 metres, was predicted 
to comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all respective 
receivers.

The 159 WTG layout equipped with Vestas V90 WTGs at a hub height of 100 metres, was predicted to 
generally comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all respective 
receivers except for 1 marginal (<0.5 dBA) exceedance.

The 125 WTG layout equipped with Vestas V112 WTGs at a hub height of 100 metres, was predicted 
to generally comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all respective 
receivers except for 1 marginal (<1 dBA) exceedance.

The 125 WTG layout equipped with Siemens SWT 101 WTGs at a hub height of 101 metres, was 
predicted to generally comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all 
respective receivers except for 1 marginal (<1 dBA) exceedance and one medium (<3 dBA) 
exceedance.

All project involved receivers were below the WHO criteria.

The project is yet to select and finalise the WTG make and model.  Upon finalising the WTG model a 
revised noise prediction and assessment will be completed in which the noise impact mitigation 
techniques listed in Section 7.9 will be investigated thoroughly to produce a fully compliant layout.

WTG vibration levels have been evaluated and based upon overseas research available were found to 
be acceptable.

Construction noise and vibration impacts have EHHQ� DVVHVVHG� DQG� WKH� µZRUVW� FDVH¶� VFHQDULRV�
modelled were found to be generally acceptable.  

Blasting impact has been assessed and found to be acceptable. With a maximum instantaneous 
charge (MIC) of up to 90 kg, the airblast overpressure is anticipated to be below the acceptable level 
of 115 dB Linear for all existing residences. Similarly, vibration levels are anticipated to be well below 
the acceptable criteria.

&RQVWUXFWLRQ�WUDIILF�QRLVH�LPSDFW�KDV�EHHQ�DVVHVVHG�DQG�WKH�µZRUVW�FDVH¶�PD[LPXP�FRQVWUXFWLRQ�WUDIILF�
generated scenario would increase existing traffic noise levels along local roads by up to 4-7 dBA but 
due to the typically large setback of dwellings from the road network would result in noise level that 
would be considered acceptable under the ECRTN.  
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Appendix A WTG Noise Assessment Curves
A1 -± 125 WTG Base Layout, Gamesa G87 (2.0 MW) 
A2 -± 125 WTG Base Layout, Vestas V90 (2.0 MW)
A3 -± 159 WTG Base Layout, Vestas V112 (3.0 MW)
A4 -± 159 WTG Base Layout, Siemens SWT-2.3-101 (2.0 MW)

Appendix B Manufacturer provided Sound Power Level Documentation ± IEC 61400-11
B1 - Gamesa G87 (2.0 MW) 
B2 - Vestas V90 (2.0 MW)
B3 - Vestas V112 (3.0 MW)
B4 - Siemens SWT-2.3-101 (2.0 MW)

Appendix C Noise monitoring data
175-Falkland *
199-Springfield 
43- Ardleigh *
194 Down Field *
11-Kingshill *
54-Carinya *
71-Tralee *
227 Yarrawah Park *
23-Mindora
153-Mt Buckley
32-Warrandah *

Appendix D Acoustic terminology

Appendix E Horizontal distance from receptor to WTG
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SLR Consulting Australia Pty Ltd (SLR Consulting), formerly Heggies Pty Ltd, have been engaged by Wind 
Prospect CWP Pty Ltd as the acoustical consultants for the proposed Sapphire Wind Farm located 
approximately 28 km east of Inverell approximately 18km west of Glen Innes in NSW. 

��� 2EMHFWLYHV

This report describes the methodology and findings of the Noise Impact Study (NIS) for the Sapphire Wind 
Farm forming part of the Environmental Impact Assessment for the proposed project.

This report details the main aspects of the proposed wind farm project, the acoustic criteria, the 
background noise measurements and the predicted noise levels at all potentially impacted receivers from 
the operation of the proposed wind farm.

It also addresses the acoustic impact of the wind farm during the construction phase, including blasting 
and transportation noise.

��� :LQG�)DUP�$VVHVVPHQW�0HWKRGRORJ\

����� $FFHSWDELOLW\�/LPLW�&ULWHULD

The methodology and acceptability limit criteria that have been applied to this study are based upon the 
South Australia Environment Protection Authority (SA EPA) Noise Guidelines for Wind Farms (February 
2003) (SA EPA Guidelines).  The principal acceptability limit criteria is that the wind farm LA90(10 min) noise 
should not exceed the greater of an amenity limit of 35 dBA or the pre-existing background noise by more 
than 5 dBA (for any given wind speed).

The project requirements and wind farm acceptability limit criteria are discussed in more detail in 
Section 6.

����� :LQG�)DUP�1RLVH�/HYHO�3UHGLFWLRQ

The noise emission model used in this study to predict wind farm noise levels at sensitive receptors is 
based on ISO 9613 as implemented in the SoundPLAN computer noise model.  The model predicts noise 
levels through spherical spreading and includes the effect of air absorption (as per ISO 9613), ground 
attenuation and shielding.

Predicted LAeq noise levels were calculated based upon sound power levels determined in accordance to 
the recognised standard IEC-61400-11 (Wind Turbine Generator Systems - Part 11: Acoustic Noise 
Measurement Techniques), where available, for the wind range 6 to 10 m/s.

The noise character of Wind Turbine Generator (WTG) noise emissions is also assessed for any special 
audible characteristics, such as tonality or low frequency content, which would be deemed more annoying
or offensive.  If characteristics such as tonality are identified then the predicted noise level would be 
penalised by the addition of 5 dBA.  It should be noted that the characteristic noise level modulation of 
WTGV��FRPPRQO\�UHIHUUHG�WR�DV�µVZLVK¶�� LV�Fonsidered to be a fundamental part of wind farm noise and is 
taken into account by the SA EPA Guideline assessment procedure.



Wind Prospect CWP Pty Ltd 
Sapphire Wind Farm 
Noise Impact Assessment 
 
 

Report Number 40-1822-R1 
26 August 2011 

Revision 3 
Page 10 

 

SLR Consulting Australia Pty Ltd

����� $PELHQW�1RLVH�0RQLWRULQJ

In order to establish the intrusive noise limit, background noise monitoring is required to establish the pre-
existing ambient noise environment as a function of wind speed.  As wind speed increases the ambient 
noise level at most receivers generally also increases as natural sources such as wind in trees etc begin to 
dominate.  The variation of background noise with wind speed is usually quite site specific and related to 
various physical characteristics such as topographic shielding and the extent and height of exposed 
vegetation.

Noise monitoring is completed for a period of approximately 2 weeks and correlated to synchronous wind 
speed and direction data at the wind farm monitoring mast.  The captured data is screened for validity, with 
data monitored during periods of rain or where the average wind speed at the microphone position likely 
exceeded 5 m/s being discarded from the data set.  Other data that was obviously affected by external 
noise sources (eg. pond pumps, grass mowing, birds at dawn, frogs etc) was also removed from the data 
set.  A regression analysis of all valid data is used to determine a lLQH�RI�µEHVW�ILW¶�IURP�ZKLFK�WKH�QRLVH�OLPLW�
is established.

����� $VVHVVPHQW�3URFHGXUH

In general, the assessment procedure contains the following steps:

x Predict and plot the LAeq 35 dBA noise level contour from the wind farm under reference conditions.  
Receivers outside the contour are considered to be within acceptable wind farm noise levels.

x Establish the pre-existing background noise level at each of the relevant assessment receivers 
within the LAeq 35 dBA noise level contour through background noise monitoring.

x Predict wind farm noise levels at all relevant assessment receivers for the wind range from cut-in 
of the WTG to approximately 10 m/s. 

x Assess the acceptability of wind farm noise at each relevant assessment receiver to the 
established limits.

In addition, where the assessment of a receiver has predicted unacceptable resulting wind farm noise 
levels, a process of noise mitigation and alternative wind farm layouts is considered and Steps 3 and 4 are 
repeated until an acceptable arrangement is developed.

A brief explanation and description of the acoustic terminology used in this report is included in 
Appendix D
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��� ,QWURGXFWLRQ

The New South Wales (NSW) Government Department of Planning (DOP) has issued information on the 
required inputs into the Environmental Assessment (EA). The environmental assessment requirements 
(DGRs) issued by the Director-General in relation to noise impacts:

o include a comprehensive noise assessment of all phases and components of the project including, 
but not limited to, turbine operation, the operation of the electrical substation, construction, and 
traffic noise.  The assessment must identify noise sensitive locations (including approved but not 
yet developed dwellings), baseline conditions based on monitoring results, the levels and character 
of noise (e.g. tonality, impulsiveness etc) generated by noise sources, noise criteria, modelling 
assumptions and worst case and representative noise impacts;

o in relation to wind turbine operation, determine the noise impacts under operating meteorological 
conditions (i.e. wind speeds from cut in to rated power), including impacts under meteorological 
conditions that exacerbate impacts (including varying atmospheric stability classes. The probability 
of such occurrences must be quantified;

o include monitoring to ensure that there is adequate wind speed/profile data and ambient 
background noise data that is representative for all sensitive receptors; 

o provide justification for the nominated average background noise level used in the assessment 
process, considering any significant difference between  daytime and night time background noise 
levels;

o include an assessment of vibration impacts associated with the project;
o in relation to overhead transmission lines, assess the risk of corona noise at nearest receivers;
o if any noise agreements with residents are proposed for areas where noise criteria cannot be met, 

provide sufficient information to enable a clear understanding of what has been agreed and what 
criteria have been used to frame any such agreements; 

o clearly outline the noise mitigation, monitoring and management measures that would be applied to 
the project.  This must include an assessment of the feasibility, effectiveness and reliability of 
proposed measures and any residual impacts after these measures have been incorporated; and

o include a contingency strategy that provides for additional noise attenuation should higher noise 
levels than those predicted result following commissioning and/or noise agreements with 
landowners not eventuate.

��� $SSOLFDEOH�1RLVH�3ROLFLHV�DQG�*XLGHOLQHV

The assessment must be undertaken consistent with the following guidelines for each aspect of the 
project.

o Wind Turbines - WKH� 6RXWK� $XVWUDOLDQ� (QYLURQPHQW� 3URWHFWLRQ� $XWKRULW\¶V� :Lnd  Farms  -
Environmental Noise Guidelines (2003);

o Electrical Substation ± NSW Industrial Noise Policy (EPA 2000)
o Site Establishment and Construction ± Interim Construction Noise Guidelines (DECC, 2009);
o Traffic Noise ± Environmental Criteria for Road Traffic Noise (NSW EPA, 1999); and
o Vibration ± Assessing Vibration: A Technical Guideline (DECC, 2006).
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��� 6$�(3$�:LQG�)DUP�1RLVH�*XLGHOLQHV

The South Australia EPA Noise Guidelines for Wind Farms (SA EPA Guidelines) recommends the 
following noise criteria for new wind farms,

³The predicted equivalent noise level (LAeq, 10min), adjusted for tonality in accordance with these 
guidelines, should not exceed:

x 35 dBA, or

x the background noise level by more than 5 dBA,

whichever is the greater, at all relevant receivers for each integer wind speed from cut-in to rated 
power of the WTG.´

These guidelines also provide information on measuring the background noise levels, locations and 
requirements on the number of valid data points to be obtained and the methodology for excluding invalid 
data points.  It also outlines the process for determining lines of best fit for the background data, and 
determination of the noise limit.

7KH�*XLGHOLQH� H[SOLFLWO\� VWDWHV� WKDW� WKH�³VZLVK´� RU�PRGXODWLRQ�QRLVH� IURP�ZLQG� WXUELQHV� LV� D� IXQGDPHntal 
characteristic of such turbines; however, it specifies that tonal or annoying characteristics of turbine noise 
should be penalised.

$���G%$�SHQDOW\�VKRXOG�EH�DSSOLHG�WR� WKH�PHDVXUHG�QRLVH� OHYHO�LI�DQ�³DXWKRULVHG´�RIILFHU�GHWHUPLQHV�WKDW�
tonality is an issue and that tonality should be assessed in a way acceptable to the EPA.

The Guideline does not provide an assessment for the potential of low frequency noise or infrasound, but it 
does state that recent turbine designs do not appear to generate significant levels of infrasound, as the 
earlier turbine models did.

The guideline accepts that wind farm developers commonly enter into agreements with private landowners 
in which they are provided compensation.  The guideline is intended to be applied to premises that do not 
have an agreement with the wind farm developers.  This does not absolve the obligations of the wind farm 
developer entirely as appropriate action can be taken under the Environmental Protection Act if a 
GHYHORSPHQW�µXQUHDVRQDEO\�LQWHUIHUHV¶�with the amenity of an area.  The guideline lists that there is unlikely 
to be unreasonable interference if;

x a formal agreement is documented between the parties

x the agreement clearly outlines to the landowner the expected impact of the noise from the 
wind IDUP�DQG�LWV�HIIHFW�RQ�WKH�ODQGRZQHU¶V�DPHQLW\

x the likely impact of exposure will not result in adverse health impacts (e.g. the level does 
not result in sleep disturbance)

The proponent Wind Prospect CWP has discussed the possible noise implications of the various proposed 
turbine layouts with the involved residents whose property the turbines would be located on. These 
property owners have been provided copies of the Noise Assessment for their information, and have been 
advised that SA EPA Guidelines may be exceeded under certain turbine configurations. 

These agreements would specify:

(a) That Wind Prospect CWP would ensure that the properties met the World Health Organisation noise 
guidelines (see Section 2.5); and,
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(b) Wind Prospect CWP would implement an adaptive management approach which could include the use 
of building treatments and turbine operation / management strategies if operational noise causes 
significant impact to the amenity of involved residents.

This noise agreement would only be required under those turbine configurations where the SA EPA 
Guidelines would be exceeded for that particular property.

��� 16:�,QGXVWULDO�1RLVH�3ROLF\��,13��

The NSW Industrial Noise Policy (INP) requirements include site selection for background measurements, 
description of the site, the equipment used, graphing of results and amenity noise criteria during each of 
the three periods (Day, Evening and Night) as per the Industrial Noise Policy.

The proposed site for the Sapphire Wind Farm is in a rural area and therefore the Amenity Criteria for rural 
residential receivers, as detailed in Table 2.1 in the NSW INP, is applicable.

The criteria vary as a function of time of day.  The Day, Evening and Night Periods are defined as,

Day Period 7:00 am - 6:00 pm
8:00 am - 6:00 pm (Sundays and Public Holidays)

Evening Period 6:00 pm - 10:00 pm

Night Period 10:00 pm - 7:00 am
10:00 pm - 8:00 am (Sundays and Public Holidays)

The Amenity Criteria (LAeq level) for the residential noise sensitive locations for the Sapphire wind farm 
project are,

Day Period 50 dBA

Evening Period 45 dBA

Night Period 40 dBA

The Intrusiveness Criterion in the INP is based on the rating background level (RBL), where the Criterion 
is,

LAeq, 15 min � RBL + 5 dBA

This is almost identical to the SA EPA Guidelines (Section 2.3), the difference being the measurement 
interval (15 and 10 minute) and the determination of the background noise level (rating level, based on the 
10th percentile of measured background levels, or using a line of best fit through the data points).

The INP states where the measured RBL is less than 30 dBA, then the RBL is considered to be 30 dBA.

In summary it is evident that the non project related residential receivers assessed under the SA EPA Wind 
Farm Guideline will generally comply to INP amenity criteria.  Furthermore, intrusiveness is covered by the 
SA EPA Wind Farm Guideline.

��� :RUOG�+HDOWK�2UJDQLVDWLRQ

As discussed in Section 2.3, the proponent intends to enter into noise agreements with the owners of 
project-involved residences in accordance with World Health Organisation (WHO) guidelines,  as it is 
necessary to ensure that WKH�SURMHFW�GRHV�QRW�UHVXOW� LQ�DQ�µXQUHDVRQDEOH�LQWHUIHUHQFH¶�ZLWK�WKH�DPHQLW\�RI�
these areas or cause any adverse health affects.

The WHO SXEOLFDWLRQ� µ*XLGHOLQHV� IRU�&RPPXQLW\�1RLVH¶� identifies the main health risks associated with 
noise and derives acceptable environmental noise limits for various activities and environments.
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The appropriate guideline limits are listed in Table 1.

7DEOH � :+2�*XLGHOLQH�YDOXHV�IRU�HQYLURQPHQWDO�QRLVH�LQ�VSHFLILF�HQYLURQPHQWV

6SHFLILF�
(QYLURQPHQW�

&ULWLFDO�+HDOWK�(IIHFW�V��
/$HT�

�G%$��

7LPH�EDVH�

�KRXUV��

/$0D[�

�G%$��)DVW��

Outdoor living area 
Serious Annoyance, daytime & evening 
Moderate annoyance, daytime & evening 

55 
50 

16 
16 

- 
- 

Dwelling indoors 
 
Inside bedrooms 

Speech Intelligibility & moderate annoyance, 
daytime & evening 
Sleep disturbance, night-time 

35 
 
30 

16 
 
8 

 
 
45 

Outside bedrooms Sleep disturbance ± window open, night-time 45 8 60 

For the assessment of project involved residences the adopted external criteria of 45 dBA or the level 
given by the SA EPA Guideline criteria, where higher, will be adopted.  Effectively this becomes 45 dBA or 
background + 5 dBA, whichever is the higher.

��� &RQVWUXFWLRQ�1RLVH�*XLGHOLQHV

7KH�'(&&:�LVVXHG�WKH�³Interim Construction Noise Guideline´ in July 2009.  The main objectives of the 
guideline are stated in Section 1.3, a portion of which is presented below:

x promote a clear understanding of ways to identify and minimise noise from construction works.

x IRFXV� RQ� DSSO\LQJ� DOO� µIHDVLEOH¶� DQG� µUHDVRQDEOH¶� ZRUN� SUDFWLFHV� WR� PLQLPLVH� FRQVWUXFWLRQ� QRLVH�
impacts.

x encourage construction to be undertaken only during the recommended standard hours unless 
approval is given for works that cannot be undertaken during these hours.

The guideline sets out Noise Management Levels (NMLs) at residences, and how they are to be applied, 
as presented in Table 2. This approach intends to provide respite for residents exposed to excessive 
construction noise outside the recommended standard hours whilst allowing construction during the 
recommended standard hours without undue constraints.
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7DEOH�� 1RLVH�DW�5HVLGHQFHV�8VLQJ�4XDQWLWDWLYH�$VVHVVPHQW

7LPH�RI�'D\� 0DQDJHPHQW�
/HYHO�
/$HT���PLQXWH�

��

+RZ�WR�$SSO\�

Recommended 
standard hours: 

 
Monday to Friday 

7.00 am to 
6.00 pm 

 
Saturday 8.00 am 

to 1.00 pm 
 

No work on 
Sundays or public 

holidays 

Noise affected  
RBL + 10 dBA 

The noise affected level represents the point above which 
there may be some community reaction to noise. 

Where the predicted or measured LAeq(15minute) is greater than 
the noise affected level, the proponent should apply all 

feasible and reasonable work practices to minimise noise. 
The proponent should also inform all potentially impacted 

residents of the nature of works to be carried out, the 
expected noise levels and duration, as well as contact details 

Highly noise 
affected 75 dBA 

The highly noise affected level represents the point above 
which there may be strong community reaction to noise. 
Where noise is above this level, the proponent should 

consider very carefully if there is any other feasible and 
reasonable way to reduce noise to below this level. 

If no quieter work method is feasible and reasonable, and the 
works proceed, the proponent should communicate with the 

impacted residents by clearly explaining the duration and 
noise level of the works, and by describing any respite periods 

that will be provided. 
Outside 

recommended 
standard hours 

Noise affected  
RBL + 5 dBA 

A strong justification would typically be required for works 
outside the recommended standard hours. 

The proponent should apply all feasible and reasonable work 
practices to meet the noise affected level. 

Where all feasible and reasonable practices have been 
applied and noise is more than 5 dBA above the noise 
affected level, the proponent should negotiate with the 

community. 
Note 1: Noise levels apply at the property boundary that is most exposed to construction noise. If the property boundary is more 

than 30 m from the residence, the location for measuring or predicting noise levels is at the most noise-affected point 
within 30 m of the residence.
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��� 9LEUDWLRQ *XLGHOLQHV

Impacts from vibration can be considered both in terms of effects on building occupants (human comfort) 
and the effects on the building structure (building damage). Of these considerations, the human comfort 
limits are the most stringent. Therefore, for occupied buildings, if compliance with human comfort limits is 
achieved, it will follow that compliance will be achieved with the building damage objectives.

7KH�'(&&:¶V�Assessing Vibration: A Technical Guideline provides acceptable values for continuous and 
impulsive vibration based upon guidelines contained in BS 6472±1992, Evaluation of human exposure to 
vibration in buildings (1±80 Hz).

Both preferred and maximum vibration limits are defined for various locations and are shown in Table 3, 
with the preferred night-time PPV criteria of 0.2 mm/s being the most relevant to the project.

7DEOH � Preferred and maximum values for continuous and impulsive vibration 

/RFDWLRQ� $VVHVVPHQW�
SHULRG1

 
3UHIHUUHG�YDOXHV��
506�DFFHOHUDWLRQ�P�V��

0D[LPXP�YDOXHV�
506�DFFHOHUDWLRQ�P�V��

3HDN�9HORFLW\�339�

PP�V�

  z-axis x- and y-
axes 

z-axis x- and y-
axes 

Preferred Maximum 

&RQWLQXRXV�YLEUDWLRQ�        

&ULWLFDO�DUHDV�� 'D\��RU�QLJKW�WLPH� �������� �������� ������� ������� ����� �����

5HVLGHQFHV� 'D\WLPH� ������� �������� ������� ������ ����� �����

� QLJKW�WLPH� ������� ������� ������� ������ ����� �����

2IILFHV��VFKRROV��
HGXFDWLRQDO�

LQVWLWXWLRQV�DQG�SODFHV�RI�
ZRUVKLS�

'D\��RU�QLJKW�WLPH� ������� ������� ������� ������ ����� ����

:RUNVKRSV� 'D\��RU�QLJKW�WLPH� ������ ������� ������� ������ ���� ����

,PSXOVLYH�YLEUDWLRQ� � � � � � � �

&ULWLFDO�DUHDV�� 'D\��RU�QLJKW�WLPH� �������� �������� ������� ������� ����� �����

5HVLGHQFHV� 'D\WLPH� ������ ������ ������ ����� ���� �����

� QLJKW�WLPH� ������� �������� ������� ������ ���� ����

2IILFHV��VFKRROV��
HGXFDWLRQDO�

LQVWLWXWLRQV�DQG�SODFHV�RI�
ZRUVKLS�

'D\��RU�QLJKW�WLPH� ������ ������ ������ ����� ����� �����

:RUNVKRSV� 'D\��RU�QLJKW�WLPH� ������ ������ ������ ����� ����� �����

2 

These limits relate to a long-term (16 hours for daytime), continuous exposure to vibration sources. Where 
vibration is intermittent, a higher level of vibration is typically acceptable.
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����� %XLOGLQJ�'DPDJH

In regard to potential building damage, the German Standard DIN4150 recommends a limit of 10 mm/s 
PPV within any building and the British Standard BS7385: Part 2 - 1993 sets a limit within buildings which 
depends upon the vibration frequency, but is as low as 7.5 mm/s PPV (at 4.5Hz). For the purposes of 
ensuring a reasonable factor of safety a conservative limit of approximately 5 mm/s PPV has been applied 
for this project.

��� %ODVWLQJ�&ULWHULD

The ground vibration and airblast levels which cause concern or discomfort to residents are generally lower 
than the relevant building damage limits.

The DECCW advocates the use of the Australian and New Zealand Environment Conservation Council 
(ANZECC) guideline ³7HFKQLFDO�EDVLV� IRU�JXLGHOLQHV�WR�PLQLPLVH�DQQR\DQce due to blasting overpressure 
DQG� JURXQG� YLEUDWLRQ´ for assessing potential residential disturbance arising from blast emissions.  The 
ANZECC guidelines for control of blasting impact at residences are as follows:

The recommended maximum level for airblast is 115 dB Linear.  The level of 115 dB Linear may 
be exceeded on up to 5% of the total number of blasts over a period of 12 months.  The level 
should not exceed 120 dB Linear at any time.

The recommended maximum for ground vibration is 5 mm/s, Peak Vector Sum (PVS) vibration 
velocity.  It is recommended however, that 2 mm/s (PVS) be considered as the long term 
regulatory goal for the control of ground vibration.  The PVS level of 5 mm/s may be exceeded on 
up to 5% of the total number of blasts over a period of 12 months.  The level should not exceed 
10 mm/s at any time.

Blasting should generally only be permitted during the hours of 9:00 am to 5:00 pm Monday to 
Saturday.  Blasting should not take place on Sundays and public holidays.

Blasting should generally take place no more than once per day.

The Australian Standard 2187.2-����� ³Explosives - Storage, Transport and Use.  Part 2: Use of 
Explosives´�GRHV�QRW�SUHVHQW�KXPDQ�FRPIRUW�FULWHULD� IRU�JURXQG�YLEUDWLRQ� IURP�EODVWLQJ�� �,W�GRHV�KRZHYHU�
make mention oI� KXPDQ� FRPIRUW� OHYHO� IRU� DLUEODVW� LQ� VD\LQJ� ³D� OLPLW� RI� ��� dB for human comfort is 
FRPPRQO\�XVHG´���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�$1=(&&�JXLGHOLQHV�

AS 2187.2-1993 nominates building damage assessment criteria as presented in Table 4.  

7DEOH � %ODVW�(PLVVLRQ�%XLOGLQJ�'DPDJH�$VVHVVPHQW�&ULWHULD��$6 �����

��� 7UDIILF�1RLVH

The NSW Environmental Criteria for Road Traffic Noise (ECRTN May 1999) presents guidelines for the 
assessment of road traffic noise arising from new or redeveloped roads.  The document provides road 
traffic noise guidelines for a range of road or residential developments, as well as guidelines that apply for 
other nominated sensitive land uses.

The road traffic guidelines recommended are based on the functional categories of the subject 
roads, as applied by the Roads Traffic Authority (RTA). 
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The functional categories are as follows:

x Arterial roads (including freeways) carrying predominantly through-traffic from one region 
to another, forming principal avenues of communication for urban traffic movements.

x Sub-arterial roads connecting the arterial roads to areas of development and carrying 
traffic from one part of a region to another.  They may also relieve traffic on arterial roads 
in some circumstances.

x Collector roads connecting the sub-arterial roads to the local road system in developed 
areas.

x Local roads, which are the subdivisional roads within a particular developed area.  These 
are used solely as local access roads

For this project, traffic associated with the construction stage has the potential to increase noise 
levels on existing arterial and local roads during the day (no night period construction proposed).  
As such, the relevant traffic noise criteria, as provided in Table 1 of ECRTN, are provided in 
Table 5 below.

7DEOH � 5RDG�7UDIILF�1RLVH�&ULWHULD

7\SH�RI�
'HYHORSPHQW�

&ULWHULD�

'D\�
�DP�����SP��
�G%$��

� :KHUH�&ULWHULD�DUH�$OUHDG\�([FHHGHG�

Redevelopment 
of existing 
freeway/arterial 
road 

LAeq(15hour) 
60 dBA 

 In all cases, the redevelopment should be designed so as not to increase 
existing noise levels by more than 2 dBA. 

Redevelopment 
of existing local 
roads 

LAeq(1hour) 
55 dBA 

 In all cases, the redevelopment should be designed so as not to increase 
existing noise levels by more than 2 dBA. 
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� *(1(5$/�6,7(�'(6&5,37,21

The Sapphire Wind Farm is located approximately 28 km east of Inverell and approximately 18km west of 
Glen Innes in the New England Tablelands district of NSW.   The proposed wind farm covers 
approximately 297 hectares, and is in the region called Kings Plains, Wellingrove and Sapphire.  It is 
located to the north of the Gwydir Highway.

The location of the Sapphire Wind Farm is shown in Figure 1 below.

)LJXUH � /RFDWLRQ�RI�SURSRVHG�6DSSKLUH :LQG�)DUP
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��� &KDUDFWHULVWLFV�RI�WKH�VLWH

The proposed site incorporates up to 22 landowners. Some of these properties include residential 
dwellings, however, as they form part of the project consortium with agreements, they have not been 
subject to the formal assessment process.  However, an indicative assessment has been carried out to 
ensure no unreasonable impact and to provide the basis of the agreements between Wind Prospect CWP
and the site landowners.

Topographically, the proposed site broadly includes a U-shaped escarpment and ridge which borders an 
elevated plateau, with turbines being located on land typically 750 m ± 1100 m above sea level.  A 330 kV 
transmission line passes immediately to the west of the project site. There is a 132 kV transmission line 
which passes to the south of site.

The surrounding district is primarily used for agricultural (grazing) purposes with areas of the project site 
covered in native vegetation.

The Gwydir Highway is sufficiently far away to the south of the project site that background noise levels at 
most receptor locations will not be affected by road traffic noise.  All properties surrounding the proposed 
site have an ambient background noise environment that is determined by pre-dominantly natural sources 
which are largely wind influenced.

The prevailing wind is from easterlies and westerlies. The district receives approximately 800 mm ±
900 mm of rainfall annually.
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��� 'ZHOOLQJ�/RFDWLRQV

Properties to the south are generally located along or accessed from the Gwydir Highway and properties to 
the east located along or accessed from Polhill Road and to the north from Kings Plains Road.  Properties 
to the west or centre of the project are located along or accessed from Waterloo Road or the Eastern 
Feeder Road or the Western Feeder Road. 

The assessment locations include all dwellings located within 6 km of a proposed WTG. Figure 2 shows 
the current proposed 159 WTG layout and 125 WTG layout and all nearby dwellings and locations where 
baseline noise monitoring was completed.

)LJXUH � 'ZHOOLQJ�/RFDWLRQV�DQG�:7*�OD\RXWV
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Table 6 lists the on-site and off-site receiver locations and their position.  Other dwellings located beyond 
6 km of a proposed WTG are not considered within this assessment, primarily as WTG noise is unlikely to 
be audible at these distances and compliance to noise criteria more critical at closer receivers. 

7DEOH � 6XUURXQGLQJ�5HFHLYHUV

/RFDWLRQ� (DVW��P�� 1RUWK��P��

��:RRGODQGV� ������� ��������

��5RFN�/HLJK� ������� ��������

��5R\DO�2DNV� ������� ��������

��:RRGVWRFN
� ������� ��������

���.LQJVKLOO
� ������� ��������

���1DUUHQ�9DOH
� ������� ��������

���:RQJDMRQJ� ������� ��������

���,QYHUQHVV� ������� ��������

���0LQGRUD� ������� ��������

���0LOOLH� ������� ��������

���&ROHUDLQH� ������� ��������

���%HOOYLHZ� ������� ��������

���/HHZHHQD
� ������� ��������

���6ZDPS�2DN� ������� ��������

���+LJKODQGV
� ������� ��������

���:DUUDQGDK
� ������� ��������

���&UR\H� ������� ��������

���/RFKOHD
� ������� ��������

���<DUUDQGRR
� ������� ��������

���&DQMXUUD� ������� ��������

���1ROLPED� ������� ��������

���$UGOHLJK
� ������� ��������

���*ROGHQ�*URYH� ������� ��������

���/RFKERUH� ������� ��������

���&DULQ\D
� ������� ��������

���7DUD� ������� ��������

���0XEEDUUD
� ������� ��������

���:RRGEXUQ
� ������� ��������

���6SULQJ�&UHHN� ������� ��������

���5RVHDQD� ������� ��������

���.DOXGDEDK� ������� ��������

���:DUUDZHH� ������� ��������

���7UDOHH
� ������� ��������

���+LOOYLHZ� ������� ��������

���$UJ\OH� ������� ��������

���<DUUDELQ
� ������� ��������
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/RFDWLRQ� (DVW��P�� 1RUWK��P��

���7KH�.QROO� ������� ��������

���*OHQLGOH� ������� ��������

���.LQJV�3ODLQV�&DVWOH
� ������� ��������

���'HUUD�'RZQV
� ������� ��������

���:HHDQ� ������� ��������

���%RQ�9LVWD� ������� ��������

���0DQDURR
� ������� ��������

����0HDGRZ�9DOH� ������� ��������

����&XEED
� ������� ��������

����*OHQ�9DOOH\� ������� ��������

����6WUDWKGDUU� ������� ��������

����3LQH�*URYH� ������� ��������

����.LD�7DPL
� ������� ��������

����:LQGHPHUH
� ������� ��������

����(YHUJUHHQ� ������� ��������

����)DVVLIHUQ� ������� ��������

����:DQJDOHH� ������� ��������

����7DUDQD� ������� ��������

����)UXLQ�*OHQ
� ������� ��������

����.DURROD� ������� ��������

����0W�%XFNOH\� ������� ��������

����*UHHQILHOG� ������� ��������

����)DLU\�0HDGRZ
� ������� ��������

����7DXUDXUJD
� ������� ��������

����)DONODQG
� ������� ��������

����:DWHUORR� ������� ��������

����)DUOH\� ������� ��������

����'RZQ�)LHOG
� ������� ��������

����3LWLRFKU\� ������� ��������

����6SULQJILHOG� ������� ��������

����$GDYDOH� ������� ��������

����5XWKHUJOHQ� ������� ��������

����0DLGV�9DOOH\� ������� ��������

����4XDEDGHH� ������� ��������

����2VWHUOH\
� ������� ��������

����&RRULPEOD�3DUN
� ������� ��������

����<DUUDZD�3DUN
� ������� ��������

����&RWWDJHV
� ������� ��������

����$VKJURYH� ������� ��������

����6ZDQ�3HDN� ������� ��������

����:HHDQ�&RWWDJH� ������� ��������
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/RFDWLRQ� (DVW��P�� 1RUWK��P��

����+RXVH���� ������� ��������

����:DWHUORR�&RWWDJH� ������� ��������

����%OXPNDLWLV� ������� ��������

����7RPDOL�3DUN� ������� ��������

����)UDVHUV�&UHHN� ������� ��������

����.U\VWDO�%OXH� ������� ��������

����3LHWD� ������� ��������

����*OHQ�,GOH� ������� ��������

����$UUDQPRUH� ������� ��������

����:LOORZ�9LHZ� ������� ��������

�������� ������� ��������

�������� ������� ��������

����<DUGZHOO� ������� ��������

����-XQHH� ������� ��������

����%OXH�*URYH� ������� ��������

����'$�$SSURYHG� ������� ��������

����+LJKYLHZ� ������� ��������

����7DQWDQJUD� ������� ��������

�������
� ������� ��������

����/DPEHUW� ������� ��������

����$ONRRPLH� ������� ��������

����/LQGHQ�/HD� ������� ��������

����:LUUD�:LOOD� ������� ��������
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� 352326('�:,1'�)$50�/$<287

The proponent has developed two base turbine layouts for the proposed Sapphire Wind Farm. The 
80 metre 159 WTG layout which have been evaluated as either Vestas V90 or Gamesa G87 turbines is 
listed in Table 7.   The 100m 125 WTG layout which have been evaluated as either Siemens SWT 2.3-101 
turbines or Vestas V112 turbines is listed in Table 8.

7DEOH � 6DSSKLUH 3URSRVHG���� :7*�/D\RXW��9HVWDV�9���RU�*DPHVD�*���

:7*��� (DVWLQJ� 1RUWKLQJ� :7*��� (DVWLQJ� 1RUWKLQJ� :7*��� (DVWLQJ� 1RUWKLQJ� :7*��� (DVWLQJ� 1RUWKLQJ�

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

�� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

��� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

��� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

��� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

��� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

��� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������

��� ������� �������� ��� ������� �������� ��� ������� �������� ���� ������� ��������
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The WTG manufacturer and model has not yet been finalised, and accordingly it is necessary to nominate 
each of the models currently being considered for the noise impact investigation.  

The 159 WTG wind farm layout has been assessed using the two different WTG models under 
consideration being:

x Gamesa G87 2.0 MW turbines

x Vestas V90 2.0 MW turbines;

The 125 WTG wind farm layout has been assessed using the two different WTG models under 
consideration being:

x Vestas V112 3.0 MW turbines; and 

x Siemens SWT 101 2.3 MW turbines

All turbines are three bladed, upwind, pitch-regulated and active yaw.

Table 9 summarises the relevant turbine input data used for noise level prediction.

7DEOH � :7*�0DQXIDFWXUHUV�'DWD

0DNH��PRGHO��SRZHU�
*DPHVD�*����

����0:��

9HVWDV�9����

����0:�

9HVWDV�9�����

����0:�
6LHPHQV�6:7�
�������������0:�

Rotor diameter  87 m 90 m 112 m 101 m 

Hub height 100 m 100 m 94m 101.5 m 

Cut-in wind speed 4 m/s 4 m/s 3 m/s 3.5 m/s 

Rated wind speed 15 m/s 25 m/s 12 m/s 12 - 13 m/s 

Rotor speed  9 ± 19 rpm 8.6 - 18.4 rpm 4.4 ± 17.7 rpm 6 ± 16 rpm 

µ6WDQGDUG�0RGH¶�Sound Power 
Level, LWA,ref 106.4 dBA 103.7 dBA 106.5 dBA 107 dBA 

1RLVH�HPLVVLRQV�IRU�WKH�SURSRVHG�:7*¶V�KDYH�EHHQ�provided by the WTG manufacturers and have either 
been independently tested according to International Standard IEC 61400-11 or are warranted noise levels 
calculated in accordance with the International Standard. Copies of the certification test or manufacturers 
documentation that give the sound power level variation with wind speed, frequency spectra and tonality 
assessment are contained in Appendix B.
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As discussed in Section 1.2.2, a three-dimensional computer noise model was used to predict LAeq noise 
OHYHOV�IURP�DOO�:7*¶V�DW�DOO�VXUURXQGLQJ�UHVLGHQWLDO�GZHOOLQJV�

7KH� ,62������QRLVH�PRGHO� LQFRUSRUDWHV�D� µKDUG�JURXQG¶�DVVXPSWLRQ�DQG� LQFOXGHV�RQH-third octave band 
calculated effects for air absorption, ground attenuation and topographic shielding. It is noted that ISO 
9613 equations predict for average downwind propagation conditions and also hold for average 
propagation under a well-developed moderate ground-based temperature inversion.

The estimated accuracy of the prediction model is approximately ±3 dBA.

��� :LQG�7XUELQH�1RLVH�

For indicative purposes the WTG noise levels from the proposed 159 WTG and 125 WTG base layouts 
were calculated for the reference wind condition of 8 m/s at 10m AGL.  The resulting WTG noise levels are 
listed in Table 10 for the four different turbines.

The predicted noise contour plots resulting from the 159 WTG layout equipped with Gamesa G87 2.0 MW 
turbines is depicted in Figure 3 and Vestas V90 2.0 MW turbines in Figure 4.

The predicted noise contour plots resulting from the 125 WTG layout equipped with Vestas V112 3.0 MW 
turbines is depicted in Figure 5 and Siemens SWT-101 2.3 MW turbines in Figure 6.

Furthermore, noise levels from the proposed wind farm were calculated for all integer wind speeds in the 
range of 5 to 10 m/s (at 10m AGL) at all surrounding assessment receivers within 6 km of a turbine.  Whilst 
WKH�UDWHG�ZLQG�VSHHG�RI� WKH�:7*¶V� LV�W\SLFDOO\���� to 14 m/s, published manufacturers sound power level 
test data (IEC 61400-11) has only been generated as high as 10 m/s. It should be noted that noise
SURGXFHG� E\�:7*¶V� EHJLQV� WR� µSODWHDX� RII¶� DW� KLJKHU� ZLQG� VSHHGV� DQG� EHFDXVH� RI� WKH� KLJKHU� PDVNLQJ�
background noise level at higher wind speeds, noise impacts and compliance are not critical at these 
speeds.  The assessed wind range sufficiently covers the most noise critical operational conditions.

To compare predicted noise levels with the assessment criteria, the wind speed data, normally measured 
at 10m AGL, was extrapolated to 100m using the logarithmic profile law (Section 8 Data reduction 
procedures, page 20, International Standard IEC61400-11 ©IEC:2002+A1:2006 (E) µ:LQG� 7XUELQH�
Generator Systems ± 3DUW�����$FRXVWLF�QRLVH�PHDVXUHPHQW�WHFKQLTXHV¶).

The assessment graphs of WTG operational noise levels were prepared for each turbine model currently 
being considered for the Sapphire Wind Farm:

x Gamesa G87 2.0 MW turbines is depicted in Appendix A1;

x Vestas V90 2.0 MW turbines is depicted in Appendix A2;

x Vestas V112 3.0 MW is depicted in Appendix A3; and

x Siemens SWT 101 2.3 MW is depicted in Appendix A4.
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��� 6XEVWDWLRQ�7UDQVIRUPHU�1RLVH�/HYHOV

The appropriate noise criteria for Substation Noise are provided in NSW INP (See Section 2.2 and 2.4). A
combined collector and switching substation is required at the point of connection to the TransGrid owned 
transmission infrastructure to export power from the project. There are two possible points of connection; a 
330kV transmission line runs through the western section of the wind farm and a 132 kV transmission line 
runs to the south of the wind farm along the Gwydir Highway. Only one substation is required for the 
project. 

A number of substation sites are being considered as listed in the options presented in Table 11.  The 
alternative locations for the substation sites are depicted in Figure 7 and Figure 8.

7DEOH �� 6XEVWDWLRQ�VLWH�RSWLRQV�

6XEVWDWLRQ�
2SWLRQ�

6XEVWDWLRQ�
7\SH�

(DVW��P�� 1RUWK��P��
1HDUHVW�UHFHSWRU��SUR[LPLW\��

$� ����N9� ������� �������� ���.LQJVKLOO�����P������1DUUHQ�9DOH�����P������<DUUDQGRR�����P��

%� ����N9� ������� �������� ���.LQJVKLOO�����P������<DUUDQGRR������P������1DUUHQ�9DOH������P��

&� ����N9� ������� �������� ����.LD�7DPL������P������.LQJVKLOO������P�����1DUUHQ�9DOH������P���

'� ����N9� ������� �������� ���.LQJVKLOO�����P������1DUUHQ�9DOH�����P������<DUUDQGRR������P���

(� ����N9� ������� �������� ���/HHZHHQD������P������0DQDURR������P�������7DXUDXUJD������P���

)� ����N9� ������� �������� ����$GDYDOH������P�������0W�%XFNOH\������P�������4XDEDGHH������P��

)LJXUH � $OWHUQDWLYH�ORFDWLRQV�IRU�����N9�VXEVWDWLRQV
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)LJXUH � $OWHUQDWLYH�ORFDWLRQV�IRU�����N9�VXEVWDWLRQV

Assessment of noise from the substation will be assessed separately from the wind farm and will be 
subject to a separate approval also included in this report.

A 330kV subVWDWLRQ�ZRXOG�µVWHS�XS¶�WKH�YROWDJH�IURP�WKH�ZLQG�IDUP�LQWHUQDO�LQWHUFRQQHFWLRQ�SRZHU�OLQHV�WR�
330kV for connection to the existing 330kV to the west of the site transmission line using two 150 or 200 
09$� WUDQVIRUPHUV�� � $� ���N9� VXEVWDWLRQ� ZRXOG� µVWHS� XS¶� Whe voltage from the wind farm internal 
interconnection power lines to 132kV for connection to the existing 132kV transmission line to the south of 
the site using a single 160 MVA transformer. 

Australian Standard AS 60076 Part 10 2009: ³3RZHU� 7UDQVIRUPHUV� ± 'HWHUPLQDWLRQ� RI� VRXQG� OHYHOV´
indicates that the 330 kV transformer facility may produce sound power levels up to 102 dBA and the 
132 kV up to 97 dBA. The dominant frequency of such a transformer is 100 Hz.

Noise predictions for transformer substations have been made using CONCAWE algorithms assuming an 
DEVROXWH�µZRUVW�FDVH¶�PHWHRURORJ\�HQKDQFHPHQW�FRQGLWLRQ�RI�GRZQZLQG���P�V�DQG�3DVTXLOO�6WDELOLW\�&ODVV�
F temperature inversion. The results are presented in Table 12 for the nearest receptor locations.

7DEOH �� 3UHGLFWHG�µZRUVW�FDVH¶�����N9�VZLWFKLQJ�VXEVWDWLRQ�QRLVH

6XEVWDWLRQ�2SWLRQ� � � �

$� ���G%$�#����.LQJVKLOO� ���G%$�#����1DUUHQ�9DOH� ���G%$�#����<DUUDQGRR�

%� ���G%$�#����.LQJVKLOO� ���G%$�#����1DUUHQ�9DOH� ���G%$#����<DUUDQGRR�

&� ���G%$�#�����.LD�7DPL� ���G%$�#����.LQJVKLOO� ���G%$�#����1DUUHQ�9DOH�

'� ���G%$�#����.LQJVKLOO� ���G%$�#����1DUUHQ�9DOH� ���G%$�#����<DUUDQGRR�

(� ���G%$�#����/HHZHHQD� ���G%$�#����0DQDURR� ���G%$�#�����7DXUDXUJD�

)� ���G%$�#�����$GDYDOH� ���G%$�#�����0W�%XFNOH\� ���G%$�#�����4XDEDGHH�
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It is evident from the predicted 330 kV substation noise that all substation locations other than Option C 
PD\�UHVXOW�LQ�D�µZRUVW�FDVH¶�SURSDJDWHG�QRLVH�OHYHO�KLJKHU�WKDQ�WKH�16:�,QGXVWULDO�1RLVH�3ROLF\�P inimum 
noise limit of 35 dBA.  It may be possible to locate the substation at the alternative options should the final 
selection of transformers facility result in a lower sound power level than that assumed or some noise 
mitigation be incorporated into the design.

Both alternative locations for the 132 kV substation would satisfy the NSW Industrial Noise Policy minimum 
noise limit of 35 dBA.
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� %$&.*5281'�/(9(/6�$1'�12,6(�/,0,76

��� 0HDVXUHPHQW�/RFDWLRQV

The locations for the background noise measurements were selected based on the potential for acoustic 
impact to the nearest receivers, as recommended by Table 3.1 of the NSW INP.  The SA EPA Guidelines 
recommend that the measurement locations should be located at least 5 metres from a reflecting surface 
(other than the ground) and locations within 20 metres of a residence are generally appropriate.  

Monitoring equipment was generally placed in the vicinity of the residence at a suitable location that would 
be protected from the prevailing wind direction in order to protect the microphone from wind induced noise 
effects.  Care was taken not to place the equipment in locations that would be affected by extraneous 
noise sources.  

Background noise monitoring locations were selected based on the predicted wind farm noise level from 
the preliminary layout at reference conditions.  

The relative proximity of some receiver locations to one another and their similar wind exposure and 
surrounding environment meant that background noise monitoring could be conducted at one 
representative location and be considered indicative of other similar locations.

Monitoring was commenced at 13 locations, however, due to unforeseen equipment failures a number of 
locations did not collect sufficient data.  Where this occurred the nearest monitored location was selected 
as being representative which was considered generally conservative as the inferred baseline curve was 
low.

The noise data collected from 11 locations around the proposed wind farm site are presented in the report. 
These are listed in Table 13.
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7DEOH �� 0HDVXUHPHQW�/RFDWLRQV

/RFDWLRQ� ,QGLFDWLYH�RI�
1RWHV���6LPLODU�
&KDUDFWHULVWLF�IRU�ZLQG�
LQGXFHG�QRLVH�

����)DONODQG�
�

����2VWHUOH\�
� ����*UHHQILHOG�

����)DONODQG
� ����5XWKHUJOHQ�

����)DUOH\�� ����3LWLRFKU\�

����)DLU\�0HDGRZ�
� �
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

����6SULQJILHOG��

�������� ����:LOORZ�9LHZ�

����6SULQJILHOG� ����7DQWDQJUD�

����%OXPNDLWLV� ��������

����-XQHH� ��������

����<DUGZHOO� ����'$�$SSURYHG�

����+LJKYLHZ� ����:DQJDOHH�
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

����$UGOHLJK�
�

���/HHZHHQD�
� ����&XEED�
�

���<DUUDELQ�
� ���1ROLPED��

���0DQDURR�
�� ����&RWWDJHV�
�

���:RRGEXUQ�
�� ���.LQJV�3ODLQV�&DVWOH�
�

���$UGOHLJK�
� ���.DOXGDEDK��

����0HDGRZ�9DOH�
� ���&DQMXUUD�

����3LQH�*URYH��
��

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

����'RZQ�)LHOG�
�

����+RXVH���� ����4XDEDGHH�

����'RZQ�)LHOG�
� ����(YHUJUHHQ�

����.DURROD� ����)DVVLIHUQ�

����)UXLQ�*OHQ�
� ����7DXUDXUJD�
�

����7DUDQD� ����:DWHUORR�&RWWDJH�

����0DLGV�9DOOH\� ����:DWHUORR�
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

���.LQJVKLOO�
�

���.LQJVKLOO�
� ����.LD�7DPL�
�

���1DUUHQ�9DOH�
� ��:RRGVWRFN�
�

����6WUDWKGDUU� ���+LJKODQGV�
�

���<DUUDQGRR�
� �
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

���&DULQ\D�
�

���'HUUD�'RZQV�
� ���&UR\H�

���&DULQ\D�
� ���0LOOLH�

���&ROHUDLQH� ��:RRGODQGV�
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

���7UDOHH�
�

���7UDOHH�
� ���7KH�.QROO�

���6SULQJ�&UHHN�� ���5RVHDQD�

����.U\VWDO�%OXH� ���6ZDPS�2DN�

����)UDVHUV�&UHHN� ���/RFKERUH�

����:LUUD�:LOOD� ���:RQJDMRQJ�

���$UJ\OH� ����/DPEHUW�

��5RFN�/HLJK� ����*OHQ�9DOOH\�
�

����7RPDOL�3DUN� �
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

����<DUUDZDK�3DUN�
�

���%RQ�9LVWD� ���,QYHUQHVV�

����<DUUDZD�3DUN�
� ����6ZDQ�3HDN�

����&RRULPEOD�3DUN�
� ���%HOOYLHZ�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�
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/RFDWLRQ� ,QGLFDWLYH�RI�
1RWHV���6LPLODU�
&KDUDFWHULVWLF�IRU�ZLQG�
LQGXFHG�QRLVH�

���*ROGHQ�*URYH� ���7DUD�
�

���0LQGRUD�

���0XEEDUUD�
� ����$VKJURYH�

����$ONRRPLH�� ����3LHWD�

���+LOOYLHZ� ���:DUUDZHH�

����*OHQ�,GOH� ���0LQGRUD�

��5R\DO�2DNV� �
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

����0W�%XFNOH\� ����0W�%XFNOH\� ����$GDYDOH�
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

���:DUUDQGDK�
�

��������
� ���,QYHUQHVV�

���/RFKOHD�
� ����6ZDQ�3HDN�

���:DUUDQGDK�
� ���%HOOYLHZ�

����:HHDQ�&RWWDJH�

���%RQ�9LVWD� ���:HHDQ�

����<DUUDZD�3DUN�
� ���*OHQLGOH�

����&RRULPEOD�3DUN�
� ���7DUD�

���*ROGHQ�*URYH� ����:LQGHPHUH�
�
�

*HRJUDSKLF�SUR[LPLW\��
VLPLODU�UHJLRQ��H[SRVXUH�
WR�ZLQG�

It is anticipated that further baseline background noise monitoring will be conducted before project 
commissioning in order to obtain more comprehensive and representative data.

At each location noise monitoring equipment was placed in the vicinity of the residence and the position of 
the monitoring equipment was documented with photographs.  

The weather data from the Bureau of Meteorology monitoring station at Glenn Innes was obtained for the 
period of the survey.  This data was used to identify and exclude any data during rain periods, which may 
have affected the background noise levels.  The measured data for rain confirmed that the monitoring 
period was generally dry and as a result only a small number of data points were rejected due to rain.  

The SA EPA Guidelines require measurements to be conducted in 10 minute intervals, while the NSW INP 
request 15 minute interval data.  Given that almost all wind data, including the wind farm site monitored 
data, is in 10 minute intervals, this period was used for all measurements.

Simultaneous noise monitoring and wind monitoring from Sapphire was conducted during the period 7th

July 2009 through to 23rd July 2009.  Wind speed was monitored at the 60 metre mast located at Tralee on 
the western side of the project site, at heights of 45 metres and 60 metres above ground level (AGL).  
These values were used to extrapolate the wind speed at a height of 100 metres AGL using the wind 
profile power law. Local noise data was then correlated to the 100 metre AGL extrapolated wind speed. 
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��� 0HDVXUHPHQW�'HWDLOV

The measurement location, monitoring period, equipment type and serial number of the noise logger used 
for all testing are summarised in Table 14.

The SA EPA Guidelines require a set of approximately 2,000 valid data points.  All data points below the 
cut-in wind speed of the proposed turbines and any adversely affected data (rain, external extraneous 
noise sources etc) should be excluded.  The cut-in wind speed for the proposed turbines is 3 m/s.  The 
number of valid data points for each location is also shown in Table 14.

The measured background noise levels (LA90) are then plotted against the extrapolated 100 metre wind 
speed to obtain a background versus wind speed characteristic for each location.  

The line of best fit for the data set is then determined, as required by the SA EPA Guideline using a linear, 
second order (quadratic) or third order (cubic) polynomial. The Guideline requires that the correlation 
coefficient for each line type be reported and the one with the highest correlation coefficient used.  As 
required, the R2 value, which is a measure of the correlation coefficient for each of the three type of line of 
best fit are also shown.  At each location the cubic polynomial gave the highest correlation and was 
therefore used for the line of best fit.  The SA EPA Guideline does not specify a minimum acceptable 
correlation coefficient, although we note that some of the sites have low correlation coefficient.

7DEOH �� 0HDVXUHPHQW�'HWDLOV�IRU�HDFK�/RFDWLRQ

0HDVXUHPHQW�
/RFDWLRQ�

�

0HDVXUHPHQW�
3HULRG�

�

1RLVH�/RJJHU�
0RGHO�

��6HULDO�
QXPEHU�

7RWDO�1R��
RI�
PRQLWRULQJ�
LQWHUYDOV�

1R��RI�YDOLG�GDWD�
SRLQWV�

&RUUHODWLRQ�
&RHIILFLHQW��5���

$OO�� 1LJKW� /LQHDU� 4XDG�� &XELF�

����)DONODQG�
�
�������������������

�������������������

$5/�(/������

������������
����� ����� ���� ������ ������� �������

����6SULQJILHOG��
�������������������

�������������������

$5/�(/����

��������������
����� ����� ���� ������� ������� �������

����$UGOHLJK�
�
�������������������

�������������������

$5/�(/������

������������
����� ����� ���� ������� ������� �������

����'RZQ�)LHOG�
�
�������������������

�������������������

$5/�(/�����

�������������
�����

� ����� ���� ������� ������� �������

���.LQJVKLOO�
�
�������������������

�����������±�������

$5/�(/������

������������
����� ����� ���� ������� ������� �������

���&DULQ\D�
�
�������������������

�����������±�������

$5/�(/�����

�������������
����� ����� ���� ������� ������� �������

���7UDOHH�
�
�������������������

�����������±�������

$5/�(/������

������������
����� ����� ���� ������� ������� �������

����<DUUDZDK�
3DUN�
�

�������������������

�����������±�������

$5/�(/�����

�������������
����� ����� ���� ������� ������� �������

���0LQGRUD�
������������������

�����������±�������

$5/�(/�����

�������������
����� ����� ���� ������� ������� �������

����0W�%XFNOH\�
������������������

�����������±�������

$5/�(/������

������������
����

� ���� ���� ������� ������� �������

���:DUUDQGDK�
�
�����������±�������

�����������±������

$5/�(/������

������������
����

� ����� ���� ������� ������� �������

* Denotes the location is involved with the project 
**Logger stopped prematurely due to flat battery 



Wind Prospect CWP Pty Ltd 
Sapphire Wind Farm 
Noise Impact Assessment 
 
 

Report Number 40-1822-R1 
26 August 2011 

Revision 3 
Page 43 

 

SLR Consulting Australia Pty Ltd

Measurement data at three of the monitoring locations fell short of the preferred 2000 intervals due to 
premature battery failure, however, as between 53% and 66% of the data had been collected and the 
correlation coefficient was relatively good (between 0.3 to 0.47) the result is still deemed statistically 
relevant.

��� 1LJKW�3HULRG�$QDO\VLV

Measurement data was also reduced and analysed for only the night period (10:00 pm to 7:00 am).  The 
resulting reduced data sets, which include typically 300 to 800 data points, were fitted with a cubic 
polynomial regression line of best fit.

The regression line for night only data is generally lower than that for all data by between 1 dB to 5 dB and 
varies considerably from location to location.  Lower night data is attributed to two main factors, that 
extraneous noise sources (animals, traffic etc.) are lower during the night period and that the wind shear 
profile for the night period is usually greater for that compared to the day which results in lower ground 
level wind speeds for a given hub height reference wind speed, when compared to that during the day 
period.

It should be noted that the minimum criteria noise level for project involved receptors (45 dBA from WHO) 
and project uninvolved receptors (35 dBA from SA EPA Guideline) are not changed.  

The resulting effect on project involved receptors criteria with consideration to only the lower night period 
background data is generally minimal with the criteria being exactly the same (criteria is a constant 45 dBA 
as background noise regression lines are always less than 35 dBA) or marginally higher at high wind 
speeds where compliance is more easily achieved.  

The criteria for project uninvolved receptors with consideration to only the night period background data is 
generally marginally lower at higher wind speeds, however, as this is generally not the most critical wind 
range for compliance the net effect of night data based criteria is negligible with regards to compliance.

��� 5DWLQJ�%DFNJURXQG�/HYHOV

The Rating Background Level (RBL) for each location during each time period is shown in Table 15. Note, 
that the results are based on 10 minute logging intervals, rather than the 15 minute intervals required in the 
NSW INP.  

7DEOH �� 5%/ IRU�HDFK�3HULRG�DW�HDFK�/RFDWLRQ �G%$�

/RFDWLRQ� 'D\� (YHQLQJ� 1LJKW�

����)DONODQG�
� 26.5 29.2 24.2 

����6SULQJILHOG�� 27.3 28.7 24.9 

����$UGOHLJK�
� 28.7 22.8 22.6 

����'RZQ�)LHOG�
� 36.2 36.6 39.6 

���.LQJVKLOO�
� 38.2 39.3 40.1 

���&DULQ\D�
� 27.0 21.5 21.4 

���7UDOHH�
� 28.7 22.9 22.0 

����<DUUDZDK�3DUN�
� 30.6 25.1 24.7 

���0LQGRUD� 30.8 23.0 22.9 

����0W�%XFNOH\� 27.3 24.2 23.4 

���:DUUDQGDK�
� 26.2 23.5 23.1 
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* Denotes the location is involved with the project 

The entire set of noise logger results, showing the measured LA90,  LAeq and LA10 noise levels, together 
with wind speed, are shown in Appendix C.

7KH�KRUL]RQWDO�GLVWDQFH�EHWZHHQ�HDFK�RI� WKH�DVVHVVPHQW� ORFDWLRQV�DQG�:7*¶V� IRU� WKH�SURSRVHG� OD\RXWV�
are shown in Appendix E.
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��� )DONODQG

The property of Falkland is located directly to the east of the proposed wind farm, near Polhill Road, 
approximately 1.8 km from the nearest proposed WTG.  The residence is situated in low lying marsh 
land near Wellingrove Creek.  This residence is occupied by one of the landowners that make up part 
of the proposed Sapphire Wind Farm site.

The dwelling is bordered by a mixture of mature deciduous and native trees.  The measurement 
location was just to the south of the house.  The monitoring location is shown in Figure 9. 

Elevated noise levels occurred at approximately 6 pm each evening which might be attributed to 
natural sources such as bird song or frogs.  Such periods were generally removed from the analysed 
data set. The correlation coefficient is particularly low at this location which may be due to its low lying 
(more protected from wind) position.

)LJXUH � )DONODQG 0HDVXUHPHQW�/RFDWLRQ

The results of the background noise 
monitoring taken in July 2009, showing the 
data points, line of best fit and the Noise 
Criteria Curve are shown in Figure 10.

Graphically represented noise statistical 
indices, together with wind speed are 
presented in Appendix C1.  

The daytime Rating Background Level 
(RBL) was approximately 27 dBA.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�� )DONODQG
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��� 6SULQJILHOG

The Springfield property is located to the north east of the proposed wind farm, near Polhill Road 
(Victoria Street) at the southern end of Wellingrove township, on the eastern side and slightly elevated 
above in low lying marsh land near Wellingrove Creek.  The residence is approximately 3.3 km from 
the nearest proposed WTG.  The residence is relatively protected by some surrounding trees and out 
buildings.

Elevated noise levels occurred at approximately 6 pm most evenings which might be attributed to 
natural sources such as bird song or frogs.  Such periods were generally removed from the analysed 
data set.  The correlation coefficient is particularly low at this location which may be due to its low lying 
position.

)LJXUH �� 6SULQJILHOG 0HDVXUHPHQW�/RFDWLRQ

The measurement location, shown in Figure 11, was to the west of 
the house in the rear garden. 

The results of the background noise monitoring taken in July 2009, 
showing the data points, line of best fit and the Noise Criteria 
Curve are shown in Figure 12.

Graphically represented noise statistical indices, together with 
wind speed are presented in Appendix C2.

The daytime Rating Background Level (RBL) was approximately
27 dBA.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± 6SULQJILHOG
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��� $UGOHLJK

The Ardleigh property is located to the central eastern part of the proposed wind farm off the Eastern 
Feeder Road, approximately 2.2 km from the nearest WTG.  This residence is occupied by one of the 
landowners that make up part of the proposed Sapphire Wind Farm site.

The residence is relatively protected by topography and is surrounded by large native trees, and a well 
established garden. The noise monitoring equipment was positioned to the south of the house.  The 
measurement location is shown in Figure 13

)LJXUH �� $UGOHLJK 0HDVXUHPHQW�/RFDWLRQ�

The results of the background noise monitoring 
taken in July 2009, showing the data points, 
line of best fit and the Noise Criteria Curve are 
shown in Figure 14.

Graphically represented noise statistical 
indices, together with wind speed are 
presented in Appendix C3.

The daytime Rating Background Level (RBL)
was approximately 29 dBA.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± $UGOHLJK
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��� 'RZQ�)LHOG

The property of Down Field is located to the central eastern of the proposed wind farm off Waterloo 
Road, approximately 1.2 km from the nearest proposed WTG. This residence is occupied by one of 
the landowners that make up part of the proposed Sapphire Wind Farm site.

The residence is relatively protected from winds by topography to the west, but is exposed from other 
directions. Well established trees and garden offer some further protection.  The noise monitoring 
equipment was positioned to the west of the house.  The measurement location is shown in Figure 15
below.

Background noise levels at this location are relatively elevated and correlate well with wind speed.  
Monitoring at this location was cut short due to battery failure.

)LJXUH �� 0HDVXUHPHQW�ORFDWLRQ�'RZQ�)LHOG

The results of the background noise monitoring 
taken in July 2009, showing the data points, line of 
best fit and the Noise Criteria Curve are shown in 
Figure 16.

Graphically represented noise statistical indices, 
together with wind speed are presented in 
Appendix C4.

The Rating Background Level (RBL) was
approximately 36 dBA for the day period.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± 'RZQ�)LHOG
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��� .LQJVKLOO

The property of Kingshill is located to the central-western side of the proposed wind farm, 
approximately 1.0 km from the nearest proposed WTG.  This residence is occupied by one of the 
landowners that make up part of the proposed Sapphire Wind Farm site.

The residence is positioned on elevated land close to the top of the ridge which forms the western arm 
of the wind farm.  The residence is relatively exposed with respect to the wind, with a pine windbreak 
to the south and smaller trees and shrubs in the garden and out buildings offering some protection 
from other directions.  The measurement location is shown in Figure 17.

)LJXUH �� .LQJVKLOO 0HDVXUHPHQW�/RFDWLRQ

Background noise level data at this location are characterised 
by long periods of constant elevated noise level of 38-41 dBA
generally during the night.  It is not clear what the cause of 
this phenomenon is, possibly a continuously running piece of 
equipment at near proximity to the noise logger.  The affected 
data has generally been removed from the analysis set, 
which is a conservative approach.

The results of the background noise monitoring taken in July 
2009, showing the data points, line of best fit and the Noise 
Criteria Curve are shown in Figure 18. 

Graphically represented noise statistical indices, together with 
wind speed are presented in Appendix C5.

The daytime Rating Background Level (RBL) was 
approximately 38 dBA.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�
&ULWHULD�&XUYH�± .LQJVKLOO
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���� &DULQ\D

The property of Carinya is located to the northwest of the proposed wind farm approximately 1.5 km 
from the nearest proposed WTG and is accessed from Kings Plains Road.  This residence is occupied 
by one of the landowners that make up part of the proposed Sapphire Wind Farm site.

The residence is protected from all directions by tall native trees and smaller trees and shrubs located 
around the garden. Noise monitoring equipment was placed to the west of the house, shown in 
Figure 19 below.

)LJXUH �� &DULQ\D 0HDVXUHPHQW�/RFDWLRQ�

The results of the background noise 
monitoring taken in July 2009, showing the 
data points, line of best fit and the Noise 
Criteria Curve are shown in Figure 20.

Graphically represented noise statistical 
indices, together with wind speed are 
presented in Appendix C6.

The Rating Background Level (RBL) was 
approximately 27 dBA for the day period.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± &DULQ\D
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���� 7UDOHH

The property of Tralee is located to the west of the proposed wind farm site approximately 1.0 km from 
the nearest proposed WTG and is accessed from Kings Plains Road.  This residence is occupied by 
one of the landowners that make up part of the proposed Sapphire Wind Farm site.

The residence is partly protected by topography to the north and east and has a number of large trees 
and a garden around the house yard area.  

The measurement location was to the south of the house and is shown in Figure 21.

)LJXUH �� 7UDOHH 0HDVXUHPHQW�/RFDWLRQ

The results of the background noise monitoring taken in July
2009, showing the data points, line of best fit and the Noise 
Criteria Curve are shown in Figure 22.

Graphically represented noise statistical indices, are 
presented in Appendix C7.

The daytime Rating Background Level (RBL) was 
approximately 29 dBA.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�� 7UDOHH
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���� <DUUDZDK�3DUN

The residence of Yarrawah Park is located to the south of the proposed wind farm approximately 
2.7 km from the nearest proposed WTG and is approximately  270 metres to the north of the Gwydir 
Highway. The residence is positioned on low lying land beside Swan Brook. This residence is 
occupied by one of the landowners that make up part of the proposed Sapphire Wind Farm site.

A small number of large native trees and smaller garden shrubs grow around the house yard area.  
The measurement location, as shown in Figure 23, was to the south of the house and was chosen as 
some activity in the cattle yards to the north of the house was anticipated.  On some days there were 
periods of elevated noise levels which may be attributed to cattle yard and farming activity, in general 
these have been removed from the analysis set.

)LJXUH �� <DUUDZDK�3DUN 0HDVXUHPHQW�/RFDWLRQ

The results of the background noise 
monitoring taken in July 2009, showing 
the data points, line of best fit and the 
Noise Criteria Curve are shown in 
Figure 24.

Graphically represented noise statistical 
indices, together with wind speed are 
presented in Appendix C8.  Higher 
noise levels at dawn were a feature of 
this location and likely a result of birds.  

The daytime RBL was approximately 31
dBA.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± <DUUDZDK�3DUN
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���� 0LQGRUD

The residence of Mindora is located to the south of the proposed wind farm approximately 2.9 km from 
the nearest proposed WTG and is approximately 200 metres to the north of the Gwydir Highway. The 
residence is protected by topography from the north and has a small number of native trees and out 
buildings.

Noise monitoring equipment was placed to the north of the house, shown in Figure 25 below.

)LJXUH �� 0LQGRUD 0HDVXUHPHQW�/RFDWLRQ�

The results of the 
background noise 
monitoring taken in July
2009, showing the data 
points, line of best fit and the 
Noise Criteria Curve are 
shown in Figure 26..

Graphically represented 
noise statistical indices, 
together with wind speed are 
presented in Appendix C9.

The Rating Background 
Level (RBL) was 
approximately 31 dBA for 
the day period.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± 0LQGRUD
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���� 0W�%XFNOH\

The residence of Mt Buckley is located to the southeast of the proposed wind farm approximately 
1.2 km from the nearest proposed WTG and is approximately 140 metres to the north of the Gwydir 
Highway. The residence is protected by topography from the north and north west and has a small 
number of trees and shrubs around the house yard.

Noise monitoring equipment was placed to the south west of the house, shown in Figure 27 below.

Background noise levels at this location are relatively high and correlate quite well with wind speed.  
Monitoring at this location was cut short due to battery failure.

)LJXUH �� 0W�%XFNOH\ 0HDVXUHPHQW�/RFDWLRQ�

The results of the background 
noise monitoring taken in July
2009, showing the data points, 
line of best fit and the Noise 
Criteria Curve are shown in
Figure 28.

Graphically represented noise 
statistical indices, together 
with wind speed are presented 
in Appendix C10.

The Rating Background Level 
(RBL) was approximately 
27 dBA for the day period.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± 0W�%XFNOH\
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���� :DUUDQGDK

The residence of Warrandah is located to the central west of the proposed wind farm approximately 
1.3 km from the nearest proposed WTG and is accessed by the Western Feeder Road. The residence 
is protected by mature native and deciduous trees and a smaller shrubs and trees in the garden and
around the house yard. This residence is occupied by one of the landowners that make up part of the 
proposed Sapphire Wind Farm site.

Noise monitoring equipment was placed to the west of the house, shown in Figure 29 below.

Background noise levels at this location are relatively high and correlate quite well with wind speed.  
Monitoring at this location was cut short due to battery failure.

)LJXUH �� :DUUDQGDK 0HDVXUHPHQW�/RFDWLRQ�

The results of the background 
noise monitoring taken in July
2009, showing the data points, 
line of best fit and the Noise 
Criteria Curve are shown in
Figure 30.

Graphically represented noise 
statistical indices, together with 
wind speed are presented in 
Appendix C10.

The Rating Background Level 
(RBL) was approximately 
27 dBA for the day period.

)LJXUH �� %DFNJURXQG�1RLVH�0HDVXUHPHQWV�DQG�1RLVH�&ULWHULD�&XUYH�± :DUUDQGDK
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� $&2867,&�$66(660(17�2)�352326('�:,1'�)$50�%$6( /$<287

An assessment of the acceptability of wind farm noise levels at all assessment receivers located within 
a distance of 6 km of the proposed wind farm was made in accordance with SA EPA Guideline criteria 
and the pre-existing background noise level regression analysis detailed in Section 6.  

Results for all four investigated WTG models for the 159 WTG and 125 WTG layouts are shown in
Table 10 of Section 5.2, with the predicted noise levels for the 125 WTG layouts slightly higher than 
those of the 159 WTG layouts.

��� 3UHGLFWHG�1RLVH�/HYHOV�± ��� :7*�/D\RXW��*DPHVD�*��

The assessment figures contained in Appendix A1 depict the predicted WTG noise level curves for 
the base 159 WTG layout equipped with Gamesa G87 WTGs at a hub height of 100 metres, 
superimposed over SA EPA Guideline Criteria and WHO based noise limits.  

All non project involved receivers were below the SA EPA Guideline criteria.  All receptors would 
achieve their respective criteria with consideration to the night-time only regression line based limits.
Furthermore, most non project involved receivers are predicted to be below the background noise 
regression line.

All project involved receivers were well below the WHO criteria. 

��� 3UHGLFWHG�1RLVH�/HYHOV�± ����:7*�/D\RXW��9HVWDV�9��

The assessment figures contained in Appendix A2 depict the predicted WTG noise level curves for 
the base 159 WTG layout equipped with Vestas V90 WTGs at a hub height of 100 metres, 
superimposed over SA EPA Guideline Criteria and WHO based noise limits.  

All non project involved receivers were generally below the µ%DFNJURXQG� ���� G%$¶ intrusive criteria, 
with the exception of a single marginal exceedance at 63 Spring Creek (0.2 dBA @ 8.6 m/s).  All 
receptors would achieve their respective criteria with consideration to the night-time only regression 
line based limits with the exception of the above receiver.

Furthermore, most non project involved receivers are predicted to be below the background noise 
regression line.

All project involved receivers were well below the WHO criteria.

��� 3UHGLFWHG�1RLVH�/HYHOV�± ����:7*�/D\RXW��9HVWDV�9���

The assessment figures contained in Appendix A3 depict the predicted WTG noise level curves for 
the base 159 WTG layout equipped with Vestas V112 WTGs at a hub height of 94 metres, 
superimposed over SA EPA Guideline Criteria and WHO based noise limits.  

All non project involved receivers were generally below the µ%DFNJURXQG� ���� G%$¶ intrusive criteria, 
with the exception of a single marginal exceedance at 63 Spring Creek (0.8 dBA @ 8.6 m/s).  All 
receptors would achieve their respective criteria with consideration to the night-time only regression 
line based limits with the exception of the above receiver.

Furthermore, most non project involved receivers are predicted to be below the background noise 
regression line.

All project involved receivers were well below the WHO criteria.
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��� 3UHGLFWHG�1RLVH�/HYHOV�± ����:7*�/D\RXW��6LHPHQV�6:7����

The assessment figures contained in Appendix A4 depict the predicted noise level Siemens SWT 101
WTGs 101 metres, superimposed over SA EPA Guideline Criteria and WHO based noise limits.  

Non project involved receivers were generally below the µ%DFNJURXQG�����G%$¶ intrusive criteria, with 
the exception of a marginal exceedance at 240 Krystal Blue (0.8 dBA @ 10 m/s) and a medium 
exceedance at 63 Spring Creek (2.5 dBA @ 10 m/s). All receptors would achieve their respective 
criteria with consideration to the night-time only regression line based limits with the exception of the 
above two receivers.

Furthermore, most non project involved receivers are predicted to be below the background noise 
regression line.

All project involved receivers were well below the WHO criteria.

��� $VVHVVPHQW�RI�7RQDOLW\�DQG�,QIUDVRXQG

WTG manufacturers are obliged to conduct independent tests in accordance with IEC 61400-11. A 
part of this assessment is to conGXFW� D� WRQDO� DXGLELOLW\� WHVW�� 7KH� WRQDO� DXGLELOLW\� ¨/WD� LV� W\SLFDOO\�
assessed using the methodology outlined in Joint Nordic Method Version 2 ± Objective Method for 
Assessing the Audibility of Tones in Noise. 

The warranted WRQDO�DXGLELOLW\�GDWD�¨/D�N�YDOXes have been supplied by the WTG manufacturers as 
follows.

7DEOH �� $XGLEOH�WRQDOLW\�DVVHVVPHQW�WR�,(&���������

:LQG�VSHHG�P�V� 0DQXIDFWXUHU�:7*�±�¨/D�N�YDOXH�±�DXGLEOH�WRQDOLW\�

� *DPHVD�*��� 9HVWDV�9��� 9HVWDV�9���� 6LHPHQV�6:7���������

��  � 1�$� No data 
��  � 1�$� �4 

��  � 1�$� �4 

�� -16.08 ������ 1�$� �4 

�� -15.55 ������ 1�$� �4 
�� -13.88 ������ 1�$� �4 
�� -13.89 ������ 1�$� �4 
��� -11.26 � 1�$� �4 

No data is presently available for the Vestas V112 WTG.

For the purposes of the assessment tonality waV�QRW�GHHPHG�WR�EH�DXGLEOH��¨/D�N��-3) and hence no 
penalty has been applied.

Infrasound is not tested as an obligatory part of IEC 61400-11. It is noted that, in general, modern 
WTGs do not exhibit significant infrasound emissions.



Wind Prospect CWP Pty Ltd 
Sapphire Wind Farm 
Noise Impact Assessment 
 
 

Report Number 40-1822-R1 
26 August 2011 

Revision 3 
Page 58 

SLR Consulting Australia Pty Ltd

��� 3URMHFW�LQYROYHG�UHVLGHQFHV

The proponent Wind Prospect CWP intends to enter into noise agreements with some project involved 
residences prior to construction. Under the SA EPA Guidelines these residences are not required to 
comply to the 35 dBA or µbackground + 5 dBA¶ limits. However, it is necessary to ensure that the 
SURMHFW�GRHV�QRW�UHVXOW�LQ�DQ�µXQUHDVRQDEOH�LQWHUIHUHQFH¶�ZLWK�WKH�DPHQLW\�RI�WKHVH�DUHDV�RU�FDXVH�DQ\�
adverse health affects.

7KH�:RUOG� +HDOWK� 2UJDQLVDWLRQ� �:+2�� SXEOLFDWLRQ� µ*XLGHOLQHV� IRU� &RPPXQLW\� 1RLVH¶� identifies the 
main health risks associated with noise and derives acceptable environmental noise limits for various 
activities and environments.  

For the assessment of project involved residences the adopted external criteria of 45 dBA or the level 
given by the SA EPA Guideline criteria, where higher, will be adopted.  Effectively this becomes 
45 dBA or background + 5 dBA, whichever is the higher.

The predicted noise levels shown in Table 10 and Appendix A1, Appendix A2, Appendix A3 and 
Appendix A4 LQGLFDWH�WKDW�IRU�DOO�:7*�VFHQDULRV�DQG�ZLQG�VSHHGV��H[WHUQDO�QRLVH�OHYHOV�IURP�:7*¶V�
are below 45 dBA. 

Predicted external noise levels will be further mitigated by shielding effects of the building, with the 
anticipated internal noise levels similarly reduced by the façade of the dwelling.  

It should be further noted that all predicted noise levels are considered to be conservative with the 
PRGHO�DVVXPLQJ�µKDUG�JURXQG¶��DYHUDJH�GRZQZLQG�SURSDJDWLRQ�IURP�DOO�:7*¶V�WR�HDFK�UHFeiver and a 
well developed moderate ground based temperature inversion, a scenario which is not able to be re-
created in reality.  

��� 7HPSHUDWXUH�,QYHUVLRQV

The SA EPA Guidelines do not require or suggest temperature inversions be included during wind 
farm noise assessments. The NSW INP states that temperature inversions be included in an 
assessment if they are deemed to be a prevalent feature of the environment, which generally requires 
they occur for greater than 30% of the total night-time during winter (approximately two nights per 
week between 6:00 pm and 7:00 am). Currently there is insufficient data available to accurately 
determine the prevalence of temperature inversions.

Temperature inversion is an atmospheric condition in which temperature increases with height above 
ground. Such conditions may increase noise levels by focussing sound wave propagation paths at a 
single point. Temperature inversions occurring within the lowest 50m to 100m of atmosphere can 
affect noise levels measured on the ground. Temperature inversions are most commonly caused by 
radiative cooling of the ground at night leading to cooling of the air in contact with the ground. Such 
conditions are especially prevalent on cloudless nights with little wind.

Conventional approaches to assessing noise propagation under temperature inversion conditions 
require knowledge of the temperature gradient and assume that the noise source is located below the 
temperature inversion, typically near to the ground. The effect of temperature inversions on noise 
SURSDJDWLRQ�IURP�:7*¶V�LV�WKHUHIRUH�QRW�W\SLFDO�RI�RWKHU�VRXUFHV�

:7*¶V� IRU� WKH�Sapphire Wind Farm project are located on top of elevated ridges. The hub height 
(assumed acoustic centre of the WTG) is located typically on average 150m higher than receiver 
locations on the surrounding area. It is therefore unlikely that conventional temperature inversion 
conditions, in the lower 100m of the atmosphere, would affect noise propagation from such an 
elevated source. 
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A further consideration must be that temperature inversions require little to no wind in order to 
minimise atmospheric mixing and hence develop. During calm conditions the WTGs are unlikely to 
operate, as cut-in speed is 3m/s.

Notwithstanding the above, an adaptive management approach could be implemented if undue noise 
impacts are identified during WTG operation that are related to temperature inversion effects.

��� $WPRVSKHULF�VWDELOLW\�DQG�ZLQG�SURILOH�

The wind velocity at a location can be represented by a vertical profile (gradient) that generally is at a 
minimum at ground level and increases with altitude. The wind velocity profile is primarily determined 
by physical factors such as surface roughness and topographic (relief) effects, which are reasonably 
constant over time, however can also be affected by more variable local atmospheric conditions 
including atmospheric stability and turbulence. 

Atmospheric stability is determined by the total heat flux to the ground, primarily being the sum of 
incoming solar and outgoing thermal radiation and heat exchanged with the air. During clear summer 
days (incoming radiation dominates) air is heated from below and rises, causing significant thermal 
mixing, vertical air movements and turbulence. This process limits large variations in the vertical wind
velocity profile. 

During clear nights when outgoing radiation dominates, air is cooled from below, air density is greatest 
closer to the ground and minimal thermal mixing occurs. This leads to a stable atmosphere where 
horizontal layers of air are largely decoupled and allows for a higher wind velocity gradient.

The noise assessment methodology outlined in the SA EPA Guidelines, as do many other similar wind 
farm noise assessment methodologies, by necessity rely on the independently verified reference 
sound power data available for specific wind turbines measured at a manufacturer's test site. The 
measurement procedure has been standardised (IEC 61400-11) to require sound power data to be 
measured coincidentally with reference wind speed measurements at an altitude of 10 metres. 

As discussed in Section 5.2 the SA EPA Guideline methodology has been adapted to the alternative 
reference wind speed at a height of 100 metres AGL which is more representative of hub height wind 
speed.  Accordingly the turbine sound power level data has been amended to the appropriate 100 
metre AGL wind speed.  This approach goes some way to alleviating the variability that changing wind 
profiles has with respect to a 10 metre reference height.

While the proposed layouts meet the requirements of the SA EPA Guidelines, some uncertainty 
remains as to the likely noise conditions that will result under specific atmospheric conditions over 
time. The SA EPA Guidelines noise limits are generally set within the requirements of the WHO 
Guidelines that relate to health impacts, and it is highly unlikely that the remaining uncertainty could 
lead to health impacts. However, it is possible that under certain conditions the amenity of existing 
dwellings could be reduced notwithstanding compliance with SA EPA Guidelines. These conditions 
are likely to be variable and intermittent, and not result in a long-term loss in amenity.

An adaptive management approach could be implemented if undue noise impacts are identified during 
WTG operation that are related to elevated WTG noise levels during stable atmosphere conditions.

��� $GDSWLYH�0DQDJHPHQW

If undue WTG noise impacts are identified during operations due to temperature inversion, 
atmospheric stability or other reasons, WKHQ�DQ�µDGDSWLYH�PDQDJHPHQW¶�DSSURDFK�FDQ�EH�LPSOHPHQWHG�
to mitigate or remove the impact.  This process could include; 

x 5HFHLYLQJ�DQG�GRFXPHQWLQJ�QRLVH�LPSDFW�FRPSODLQW�WKURXJK�µKRWOLQH¶�RU�RWKHU�PHDQV�

x Investigating the nature of the reported impact.
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x Identifying exactly what conditions or times lead to undue impacts.

x 2SHUDWLQJ�:7*¶V�LQ�D�UHGXFHG� µQRLVH�RSWLPLVHG¶�PRGH�GXULQJ�LGHQWLILHG�WLPHV�DQG�FRQGLWLRQV�
(sector management).

x 7XUQLQJ�RII�:7*¶V�WKDW�DUH�LGHQWLILHG�DV�FDXVLQJ�WKH�XQGXH�LPSDFW�

x Providing acoustic upgrades (glazing, façade, masking noise etc) to affected dwellings.

���� :LQG�7XUELQH�9LEUDWLRQ

Vibration or more specifically the oscillatory movement of receptor structures could potentially 
propagate from a source (in this case a wind farm) through either a ground path (ground borne 
vibration) or an airborne path as sound which could couple with lightweight structures and produce a 
movement in the structure.

������ *URXQG�ERUQH

Ground borne vibration levels attenuate with distance with varying amounts dependant upon such 
variables as frequency and geotechnical parameters.  There are a few documented research reports 
with regards to wind farm generated ground vibration.

The Snow Report (Low Frequency Noise & Vibration Measurements at a Modern Wind Farm, ETSU 
W/13/01392/REP, D J Snow, 1997) describes measurements taken at a wind farm consisting of 
HOHYHQ�����N:�:7*¶V��ZKHUH�QRLVH�DQG�YLEUDWLRQ�PHDVXUHPHQWV�ZHUH� WDNHQ�DW� LQFUHDVLQJO\�GLVWDQW�
points up to 1 kilometre.  Low frequency vibration was determined down to 0.1 Hz with varying wind 
speeds and on/off operation.  The research found that the absolute level of vibration signals measured 
at any frequency at 100 metres from the nearest WTG were significantly below the most stringent 
criteria given by BS 6472:1992 Evaluation of human exposure to vibration in buildings (1Hz to 80Hz).  
Furthermore vibration in the 0.5Hz to 1Hz range remained at similar levels when the wind farm was 
not operating, suggesting that the vibration measured may have been due to other (ambient) sources.

Detailed Microseismic and infrasound monitoring of low frequency noise and vibrations from wind 
farms were undertaken by the Applied and Environmental Geophysics Group of Keele University as 
SDUW�RI�D�FRPSUHKHQVLYH�UHSRUW�JLYLQJ� µRecommendations on The Siting of Wind Farm in the Vicinity 
the Eskdalemuir, Scotland¶�� � 7KH� (VNDGHOPXLU� 6HLVPLF� $UUD\� �(.$�� LV� LQ� WKH� VRXWKHUQ� XSODQGV� RI�
Scotland and is sited on a very quiet magnetic and seismic environment with twin 9 km long lines of 
seismometer instrumentation which are sensitive enough to pick up nuclear explosions from up to 
15,000 km away.  It should be noted that the objective of the study was to measure vibration levels 
many orders of magnitude lower than project criteria detailed in Section 2.7

The Eskdalemuir report details results taken from St Breock Downs wind farm (possibly the same 
measurements taken in the Snow Report).  From the documented seismic vibration measurements 
taken at 25 metres from a single WTG a peak particle velocity (PPV) of approximately 8x10-5 mm/s 
has been calculated.  This is approximately 2500 orders of magnitude lower than project criteria. 
Whilst we note that turbines proposed for Sapphire Wind Farm are larger than those measured above 
we are confident that ground vibration will be completely imperceptible at surrounding receptors.  
Furthermore, our own experience and observations at other operating wind farms has not indicated 
perceptible ground vibration at any distance from turbines.

������ $LU�ERUQH

A good deal of misunderstanding and attention has been given in recent times to low frequency noise 
and infrasound generated by wind farms.  Infrasound at sufficient levels has the potential to be 
perceived as vibration or alternatively cause the movement of lightweight structures which then in turn 
are perceived as vibration.  It should be noted that the sometimes audible cyclical modulation of 
DHURG\QDPLF�QRLVH��WKH�µVZLVK�VZLVK¶ of blades, is often mistakenly identified as low frequency noise, 
where it actually is the low frequency modulation of audible noise.
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The subject is most complex, dealing with frequencies that are sub audible, requiring alternative 
frequency weighting scales, specialist measurement equipment and techniques, and evaluating the 
variance of hearing sensitivity in a population at low frequency.  Furthermore, it will depend on many 
variables including turbine type and size, wind conditions (including turbulence), propagation distance, 
building structure and materials, room sizing and positioning within room.

Comprehensive review, measurement testing and evaluation are offered in numerous technical 
reports investigating infrasound and low frequency noise from wind farms including;

A Review of Published Research on Low Frequency Noise and its Effects - Report for Defra by Dr 
Geoff Leventhall assisted by Dr Peter Pelmear and Dr Stephen Benton - 2002 (refer 
http://www.defra.gov.uk/environment/quality/noise/research/lowfrequency/documents/lowfreqnoise.pdf
)

The Measurement of Low Frequency Noise at Three UK Wind Farms - report for DTI by Hayes 
McKenzie Partnership ± 2006 (refer http://www.berr.gov.uk/files/file31270.pdf)

Wind turbines & Infrasound 2006 - Report for Canadian Wind Energy Association (CanWEA) by Howe 
Gastmeier Chapnik Limited (HGC Engineering) - 2006                       (refer 
http://www.canwea.ca/images/uploads/File/CanWEA_Infrasound_Study_Final.pdf) 

Wind Farms Technical Paper ± Environmental Noise ± report for Clean Energy Council Australia by 
Sonus Pty Ltd ± 2010 (refer http://www.cleanenergycouncil.org.au/cec/mediaevents/media-
releases/November2010/sonus-report.html )

The consensus drawn by all investigations LV�WKDW�LQIUDVRXQG�QRLVH�HPLVVLRQV�IURP�PRGHUQ�:7*¶V�DUH�
significantly below the recognised threshold of perception for acoustic energy within this range.  
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� $66(660(17�2)�&216758&7,21�12,6( 	�9,%5$7,21 /(9(/6

��� &RQVWUXFWLRQ�1RLVH
The appropriate criteria for construction noise are provided in the Interim Construction Noise 
Guidelines (DECC, 2009) (See Sections 2.2 and 2.6).

Construction activities include;

x construction of access roads, 

x establishment of turbine tower foundations and electrical substation, 

x digging of trenches to accommodate underground power cables, 

x HUHFWLRQ�RI�WXUELQH�WRZHUV�DQG�DVVHPEO\�RI�:7*¶V�

The equipment required to complete the above tasks will typically include;

x excavator/grader, bulldozer, dump trucks, vibratory roller

x bucket loader, rock breaker, drill rig, excavator/grader, bulldozer, dump truck, flat bed 
truck, concrete truck

x excavator, flat bed trucks

x cranes, fork lift, and various 4WD and service vehicles.  

The anticipated construction period is anticipated to be less than 18 to 24 months, with civil works 
expected to span approximately 12 to 15 months, however, due to the large area of the wind farm site, 
intensive works will be located within a distance of potential impact for each surrounding residential 
receiver for only very short and intermittent periods of time.

It is anticipated that most construction will occur during standard construction hours and it is therefore 
considered appropriate that construction noise levels up to 10 dBA above the RBLs would be 
acceptable.  Construction noise levels greater than 10 dBA above RBL could be considered as noise 
affected.  At levels greater than 75 dBA receptors would be considered highly noise affected by 
construction noise.

Computer noise models of typical construction scenarios were developed which included all 
anticipated mobile equipment for the activity operating simultaneously at full load.  A de-rating factor of 
8 dBA was selected to convert modelled full load simultaneous operation to typical operations of 
multiple mobile construction vehicles.

To look at the possible worst case construction scenario for all nearby receivers, all four different 
construction activities were modelled at each turbine location and the highest noise levels for each 
receiver predicted.

7KH� UHVXOWLQJ� SUHGLFWHG�FRQVWUXFWLRQ� QRLVH� OHYHO� IRU� WKH� UHOHYDQW� µZRUVW� FDVH¶� VFHQDULR� LV� GHWDLOHG� LQ�
Table 17 together with the Rating Background Level (RBL) obtained during the background noise 
monitoring campaign.
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7KH� SUHGLFWHG� µZRUVW� FDVH¶� FRQVWUXFWLRQ� QRLVH� LPSDFWV� DUH� IRU� PRVW� UHFHLYHU� ORFDWLRQV� Eelow the 
existing typical daytime rating background level.  

Some nearby receivers may receive elevated construction noise levels (cells highlighted in red) and 
be would FODVVLILHG� DV� µQRLVH� DIIHFWHG¶� when turbine foundation civil works are located nearby and 
should the operation of a rock breaker be necessary, however, due to the anticipated short period of 
localised works would likely be considered satisfactory.  Operation of the rock-breaker is dependent 
upon the geotechnical conditions of the foundation site and would be operated intermittently at most.  
Consideration for mitigative measures such as localised shrouding may be needed if adverse 
conditions are experienced if and when operating the rock-breaker at the most exposed positions.

No predicted levels exceed 75 dBA and therefore no receptors would be considered as being highly 
noise affected.

,Q�FRQVLGHUDWLRQ�WKDW�WKH�SUHGLFWHG�OHYHOV�UHSUHVHQW�µZRUVW�FDVH¶�FRQVWUXFWLRQ�VFHQDULRV and are within 
limits which would be considered acceptable, it is unlikely that construction noise will cause any 
unnecessary impact.
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����� &RQFUHWH�%DWFKLQJ�3ODQWV

Portable concrete batching plants (combined SWL 115 dBA) may be required to supply concrete 
onsite.  Up to eight batch plant locations may be required to minimise the distance between the 
batching plant and the foundations being poured.  Batching plant equipment may be relocated 
between the sites as the works progress to different areas of the site.  

A noise model was developed to assess noise from the different concrete batching plant locations.  
The predicted noise levels for the proposed batch plant sites at the nearest affected properties are 
shown in the sixth column of Table 17.

In most cases concrete batch plant noise will be below ambient background noise levels and likely be 
inaudible. The three highlighted receptor locations are anticipated to be greater than 10 dBA above 
WKH�GD\WLPH�5%/�DQG�FODVVLILHG�DV� µQRLVH�DIIHFWHG¶�� �1R� ORFDWLRQV�DUH�DQWLFLSDWHG� WR�EH� µKLJKO\�QRLVH�
DIIHFWHG¶�
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��� &RQVWUXFWLRQ�9LEUDWLRQ�$VVHVVPHQW

The activities and equipment with the potential to generate the highest levels of ground vibration are 
the operation of the vibratory roller during construction of access roads and the operation of the rock 
breaker during establishment of turbine tower foundations.  Typical vibration levels from these sources 
are presented in Table 18.

7DEOH �� 7\SLFDO�9LEUDWLRQ�(PLVVLRQ�/HYHOV�IURP�&RQVWUXFWLRQ�3ODQW

$FWLYLW\� 339�9LEUDWLRQ�/HYHO��PP�V��DW�'LVWDQFH�

� ��P� ��P� ��P�

��7RQQH�9LEUDWRU\�5ROOHU� ���������� ���������� ����������

+\GUDXOLF�+DPPHU����W�� �� ���� ����

It is evident that given the large distances between receptors and structures where construction works 
are likely to be undertaken (refer Appendix E), the building damage and human comfort vibration 
criteria will easily be met during construction.

��� %ODVWLQJ

����� %ODVWLQJ�$VVHVVPHQW

Blasting may be required in some areas to clear large rock outcrops to prepare turbine foundations. 

The proposed wind farm site is a green field site where no previous blasting or blast monitoring has 
been conducted and therefore no specific site laws exist.  We have therefore adopted a site law 
derived from measurement data at a different site to give an indicative result.

The 5% site laws for ground vibration and airblast are:

Ground Vibration PVS (5%)  =  16202 (SD1)-2.03

Airblast SPL(5%)  =  189.3 - 31.8 log (SD2) 

where PVS (5%) and SPL (5%) are the levels of ground vibration (Peak Vector Sum - mm/s) and 
airblast (dB Linear) respectively, above which 5% of the total population (of data points) will lie, 
assuming that the population has the same statistical distribution as the underlying measured sample.  

SD1 and SD2 are the ground vibration and airblast scaled distances, where:

SD1 = Distance (m.kg-0.5)
_______
óMIC

and,
SD2 = Distance (m.kg-0.33)

_______
3óMIC

Based on the blast emissions site laws, calculations were also conducted to indicate the allowable 
0,&¶V� IRU� FRPSOLDQFH�ZLWK� WKH� JHQHUDO� (3$�+XPDQ�&RPIRUW� FULWHULD� RI� ��� dB Linear (airblast) and 
5 mm/s (ground vibration).  
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The closest anticipated distance between blasting and residences would be approximately 
1000 metres (Kingshill).  At this distance the predicted maximum MIC of up to 90 kg is likely to 
produce an airblast overpressure below the acceptable level of 115 dB Linear.  An MIC of 90kg is 
expected to result in a vibration level (Peak Vector Sum) of 1.25 mm/s well within the recommended 
maximum level of 5 mm/s in the ANZECC Guidelines.

It is evident that the anticipated blasting is likely to meet all human comfort limits and building damage 
assessment criteria are easily met. All other sources of vibration would be less then above.

��� 7UDIILF�1RLVH

Traffic generated by the project during its construction phase has been evaluated in Traffic and 
Transport Study: Proposed Sapphire Wind Farm (February 2011) prepared by Bega Duo Designs.
Traffic generated by the project during its operational phase will be insignificant.

Project construction traffic for the Sapphire wind farm will primarily utilise the Gwydir Highway and 
areas to the east accessed from Polhill Road and to the north from Kings Plains Road.  Project areas 
to the west or centre of the project are located along or accessed from Waterloo Road or the Eastern 
Feeder Road or the Western Feeder Road.

The projected maximum construction traffic on proposed access roads represent in some cases a 
significant increase in traffic movements as shown in Table 19.

The projected increase in road traffic noise levels on all local roads is expected to be greater than 2 
dBA during peak construction periods, however, road traffic noise levels are anticipated to meet the 
Roads and Traffic Authority of NSW (RTA) Environmental Criteria for Road Traffic Noise (ECRTN) 
1999 target for a local road of daytime LAeq(1 hour) = 55 dBA at modest setback distances.  We note 
that being a rural farming community that most receptors are at much greater setback distances from 
their road frontage and therefore will easily meet the ECRTN requirement.

7DEOH �� &RQVWUXFWLRQ�7UDIILF�1RLVH�

3URSRVHG�$FFHVV�5RDG 93'�

Current 
93'�

3URMHFWHG�
0D[LPXP�
&RQVWUXFWLRQ�
7UDIILF�
�

3URMHFWHG�
LQFUHDVH�LQ�
H[LVWLQJ�
URDG�WUDIILF�
QRLVH�OHYHO��

(&571�
FODVVLILFDWLRQ�

(&571�
UHTXLUHPHQW�

$SSUR[LPDWH�
GLVWDQFH�DW�
ZKLFK�
(&571�
UHTXLUHPHQW�
LV�DFKLHYHG�

Gwydir Highway  1360 Up to 250 0.7 dBA Freeway / 
Arterial 

Leq(15hr) 

60 dBA 
60 m 

Waterloo Road 60 Up to 250 7 dBA Local Leq(1hr) 

55 dBA 
40 m 

Pollhil Road  < 50 Up to 250 7 dBA Local Leq(1hr) 

55 dBA 
<40 m 

Western Feeder Road  < 50  Up to 250 7 dBA Local Leq(1hr) 

55 dBA 
<40 m 

Kings Plain Road  < 200 Up to 250 4 dBA Local Leq(1hr) 

55 dBA 
60 m 
 

Note * assumes that concrete is delivered from Glenn Innes or Inverell and is not produced by local batching plant.
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����� 1LJKW�WLPH�GHOLYHULHV

There could potentially be deliveries of equipment scheduled for out of hours, necessitated by traffic 
congestion considerations and safe passage of heavy vehicle convoys or especially long loads.  Night-
time traffic has the potential to cause sleep disturbance to residential receivers along the route.  This 
potentially affects receivers situated closer to the road such as in Glenn Innes. 

Preliminary calculations indicate that maximum noise levels at a residence approximately 10 metres
from the road as a result of a heavy vehicle pass-by would be in the range 45-80 dBA.  We would 
anticipate that night-time background noise levels along affected routes could be as low as 30 dBA 
and as such maximum noise levels from pass-bys may have the potential for sleep disturbance.  
However, the Gwydir Highway is already a significant route (~1400 vpd) and carries significant heavy 
vehicles and it is unlikely project related night-time traffic would be of any greater impact than vehicles 
already using the route.

To minimise potential noise impacts associated with night-time deliveries some potential measures to 
be considered are;

x Prior notification of affected public  where night-time convoys are scheduled

x Restricted use of exhaust/engine brakes in built up areas



Wind Prospect CWP Pty Ltd 
Sapphire Wind Farm 
Noise Impact Assessment 
 
 

Report Number 40-1822-R1 
26 August 2011 

Revision 3 
Page 70 

SLR Consulting Australia Pty Ltd

� &21&/86,21

WTG noise for four indicative WTG models and 2 layouts has been predicted and assessed against 
relevant criteria prescribed by the SA EPA Guideline and World Health Organisation (WHO) goals 
where appropriate. An evaluation of night-time baseline data was also included.

The 159 WTG layout equipped with Gamesa G87 WTGs at a hub height of 100 metres, was predicted 
to comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all respective 
receivers.

The 159 WTG layout equipped with Vestas V90 WTGs at a hub height of 100 metres, was predicted to 
generally comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all respective 
receivers except for 1 marginal (<0.5 dBA) exceedance.

The 125 WTG layout equipped with Vestas V112 WTGs at a hub height of 100 metres, was predicted 
to generally comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all respective 
receivers except for 1 marginal (<1 dBA) exceedance.

The 125 WTG layout equipped with Siemens SWT 101 WTGs at a hub height of 101 metres, was 
predicted to generally comply with all relevant noise criteria, SA EPA Guideline and WHO limits, at all 
respective receivers except for 1 marginal (<1 dBA) exceedance and one medium (<3 dBA) 
exceedance.

All project involved receivers were below the WHO criteria.

The project is yet to select and finalise the WTG make and model.  Upon finalising the WTG model a 
revised noise prediction and assessment will be completed in which the noise impact mitigation 
techniques listed in Section 7.9 will be investigated thoroughly to produce a fully compliant layout.

WTG vibration levels have been evaluated and based upon overseas research available were found to 
be acceptable.

Construction noise and vibration impacts have EHHQ� DVVHVVHG� DQG� WKH� µZRUVW� FDVH¶� VFHQDULRV�
modelled were found to be generally acceptable.  

Blasting impact has been assessed and found to be acceptable. With a maximum instantaneous 
charge (MIC) of up to 90 kg, the airblast overpressure is anticipated to be below the acceptable level 
of 115 dB Linear for all existing residences. Similarly, vibration levels are anticipated to be well below 
the acceptable criteria.

&RQVWUXFWLRQ�WUDIILF�QRLVH�LPSDFW�KDV�EHHQ�DVVHVVHG�DQG�WKH�µZRUVW�FDVH¶�PD[LPXP�FRQVWUXFWLRQ�WUDIILF�
generated scenario would increase existing traffic noise levels along local roads by up to 4-7 dBA but 
due to the typically large setback of dwellings from the road network would result in noise level that 
would be considered acceptable under the ECRTN.  
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�� &/2685(

This report has been prepared by SLR Consulting Australia Pty Ltd with all reasonable skill, care and 
diligence, and taking account of the manpower and resources devoted to it by agreement with the 
client.  Information reported herein is based on the interpretation of data collected and has been 
accepted in good faith as being accurate and valid.  

This report is for the exclusive use of Wind Prospect CWP Pty Ltd. No warranties or guarantees are 
expressed or should be inferred by any third parties.  This report may not be relied upon by other 
parties without written consent from SLR Consulting.

SLR Consulting disclaims any responsibility to the client and others in respect of any matters outside 
the agreed scope of the work.
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Vestas V90 Sound Power Data
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Hub height = 80m
LW Aeq @ 4m/s = 94.1 dB(A) re 1pW
LW Aeq @ 5m/s = 99.7 dB(A) re 1pW

LW Aeq @ 6m/s = 102.3 dB(A) re 1pW
LW Aeq @ 7m/s = 103.8 dB(A) re 1pW
LW Aeq @ 8m/s = 103.9 dB(A) re 1pW

LW Aeq @ 9m/s = 103.3 dB(A) re 1pW
LW Aeq @ 10m/s = 103.3 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Hub height = 95m
LW Aeq @ 4m/s = 94.7 dB(A) re 1pW
LW Aeq @ 5m/s = 100.2 dB(A) re 1pW

LW Aeq @ 6m/s = 102.5 dB(A) re 1pW
LW Aeq @ 7m/s = 104 dB(A) re 1pW
LW Aeq @ 8m/s = 103.7 dB(A) re 1pW

LW Aeq @ 9m/s = 103.3 dB(A) re 1pW
LW Aeq @ 10m/s = 103.3 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Hub height = 105m
LW Aeq @ 4m/s = 95.1 dB(A) re 1pW
LW Aeq @ 5m/s = 100.5 dB(A) re 1pW

LW Aeq @ 6m/s = 102.6 dB(A) re 1pW
LW Aeq @ 7m/s = 104.1 dB(A) re 1pW
LW Aeq @ 8m/s = 103.7 dB(A) re 1pW

LW Aeq @ 9m/s = 103.3 dB(A) re 1pW
LW Aeq @ 10m/s = 103.3 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Reference condition equal to IEC 61400-11 Ed. 2 is assumed
Wind shear at hub height equal to, 80m = 0.1592

95m = 0.1573
105m = 0.1562

Max turbulence at 10 meter height = 16%
Inflow angle (vertical) = 0 +/- 2o

Air density = 1.225 kg/m 3

Theoretical Noise emission V90-2MW "Mode 0"
So

un
d 

em
is

si
on
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Windspeed at 10m height [m/s]

 
 
 Theoretical Sound Power Level at Hub Height, V90-2MW “Mode 0” 
 Conditions for Sound Power Level Verification standard : IEC 61400-11 Ed. 2 

Wind shear as described in table below. 
Max turbulence at 10 meter height: 16% 
Inflow angle (vertical): 0 r 2q 
Air density: 1.225 kg/m3

Accuracy: r 2 dB(A) 
 Hub height HH 80 m HH 95 m HH 105 m  
 Wind shear 0.1592 0.1573 0.1562  
 Verification Report: “Theoretical”     
  dB(A) re 1pW dB(A) re 1pW dB(A) re 1pW  
 LWA @ 4m/s (10 meter above ground) 94.1 94.7 95.1  
 LWA @ 5m/s (10 meter above ground) 99.7 100.2 100.5  
 LWA @ 6m/s (10 meter above ground) 102.3 102.5 102.6  
 LWA @ 7m/s (10 meter above ground) 103.8 104.0 104.1  
 LWA @ 8m/s (10 meter above ground) 103.9 103.7 103.7  
 LWA @ 9m/s (10 meter above ground) 103.3 103.3 103.3  
 LWA @ 10m/s (10 meter above ground) 103.3 103.3 103.3  
 LWA @ 11m/s (10 meter above ground) 103.3 103.3 103.3  
 LWA @ 12m/s (10 meter above ground) 103.3 103.3 103.3  
      
 LWA @ 95% Rated Power  

(7.9 m/s, 10 meter above ground) 
103.9    

 LWA @ 95% Rated Power  
(7.7 m/s, 10 meter above ground) 

 103.9   

 LWA @ 95% Rated Power  
(7.6 m/s, 10 meter above ground) 

  103.9  
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Hub height = 80m
LW Aeq @ 4m/s = 92.9 dB(A) re 1pW
LW Aeq @ 5m/s = 98.2 dB(A) re 1pW

LW Aeq @ 6m/s = 101.9 dB(A) re 1pW
LW Aeq @ 7m/s = 103.1 dB(A) re 1pW
LW Aeq @ 8m/s = 102.5 dB(A) re 1pW

LW Aeq @ 9m/s = 102 dB(A) re 1pW
LW Aeq @ 10m/s = 101.9 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Hub height = 95m
LW Aeq @ 4m/s = 93.4 dB(A) re 1pW
LW Aeq @ 5m/s = 98.8 dB(A) re 1pW

LW Aeq @ 6m/s = 102.2 dB(A) re 1pW
LW Aeq @ 7m/s = 103.1 dB(A) re 1pW
LW Aeq @ 8m/s = 102.4 dB(A) re 1pW

LW Aeq @ 9m/s = 102 dB(A) re 1pW
LW Aeq @ 10m/s = 101.9 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Hub height = 105m
LW Aeq @ 4m/s = 93.7 dB(A) re 1pW
LW Aeq @ 5m/s = 99.1 dB(A) re 1pW

LW Aeq @ 6m/s = 102.4 dB(A) re 1pW
LW Aeq @ 7m/s = 103 dB(A) re 1pW
LW Aeq @ 8m/s = 102.3 dB(A) re 1pW

LW Aeq @ 9m/s = 101.9 dB(A) re 1pW
LW Aeq @ 10m/s = 101.9 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Reference condition equal to IEC 61400-11 Ed. 2 is assumed
Wind shear at hub height equal to, 80m = 0.1592

95m = 0.1573
105m = 0.1562

Max turbulence at 10 meter height = 16%
Inflow angle (vertical) = 0 +/- 2o

Air density = 1.225 kg/m 3

Theoretical Noise emission V90-2MW "Mode 1"
So
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 Theoretical Sound Power Level at Hub Height, V90-2MW “Mode 1” 
 Conditions for Sound Power Level Verification standard : IEC 61400-11 Ed. 2 

Wind shear as described in table below. 
Max turbulence at 10 meter height: 16% 
Inflow angle (vertical): 0 r 2q 
Air density: 1.225 kg/m3

Accuracy: r 2 dB(A) 
 Hub height HH 80 m HH 95 m HH 105 m  
 Wind shear 0.1592 0.1573 0.1562  
 Verification Report: “Theoretical”     
  dB(A) re 1pW dB(A) re 1pW dB(A) re 1pW  
 LWA @ 4m/s (10 meter above ground) 92.9 93.4 93.7  
 LWA @ 5m/s (10 meter above ground) 98.2 98.8 99.1  
 LWA @ 6m/s (10 meter above ground) 101.9 102.2 102.4  
 LWA @ 7m/s (10 meter above ground) 103.1 103.1 103.0  
 LWA @ 8m/s (10 meter above ground) 102.5 102.4 102.3  
 LWA @ 9m/s (10 meter above ground) 102.0 102.0 101.9  
 LWA @ 10m/s (10 meter above ground) 101.9 101.9 101.9  
 LWA @ 11m/s (10 meter above ground) 101.9 101.9 101.9  
 LWA @ 12m/s (10 meter above ground) 101.9 101.9 101.9  
      
 LWA @ 95% Rated Power  

(8.1 m/s, 10 meter above ground) 
102.4    

 LWA @ 95% Rated Power  
(7.9 m/s, 10 meter above ground) 

 102.4   

 LWA @ 95% Rated Power  
(7.8 m/s, 10 meter above ground) 

  102.4  
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Hub height = 80m
LW Aeq @ 4m/s = 93.2 dB(A) re 1pW
LW Aeq @ 5m/s = 98 dB(A) re 1pW

LW Aeq @ 6m/s = 100 dB(A) re 1pW
LW Aeq @ 7m/s = 100.4 dB(A) re 1pW
LW Aeq @ 8m/s = 100.9 dB(A) re 1pW

LW Aeq @ 9m/s = 100.9 dB(A) re 1pW
LW Aeq @ 10m/s = 100.8 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Hub height = 95m
LW Aeq @ 4m/s = 93.7 dB(A) re 1pW
LW Aeq @ 5m/s = 98.4 dB(A) re 1pW

LW Aeq @ 6m/s = 100.1 dB(A) re 1pW
LW Aeq @ 7m/s = 100.5 dB(A) re 1pW
LW Aeq @ 8m/s = 100.9 dB(A) re 1pW

LW Aeq @ 9m/s = 100.9 dB(A) re 1pW
LW Aeq @ 10m/s = 100.8 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Hub height = 105m
LW Aeq @ 4m/s = 94 dB(A) re 1pW
LW Aeq @ 5m/s = 98.6 dB(A) re 1pW

LW Aeq @ 6m/s = 100.1 dB(A) re 1pW
LW Aeq @ 7m/s = 100.6 dB(A) re 1pW
LW Aeq @ 8m/s = 100.9 dB(A) re 1pW

LW Aeq @ 9m/s = 100.8 dB(A) re 1pW
LW Aeq @ 10m/s = 100.8 dB(A) re 1pW

Accuracy = +/- 2 dB(A)

Reference condition equal to IEC 61400-11 Ed. 2 is assumed
Wind shear at hub height equal to, 80m = 0.1592

95m = 0.1573
105m = 0.1562

Max turbulence at 10 meter height = 16%
Inflow angle (vertical) = 0 +/- 2o

Air density = 1.225 kg/m 3

Theoretical Noise emission V90-2MW "Mode 2"
So

un
d 

em
is

si
on

 [d
B

(A
) r

e 
1p

W
]

Windspeed at 10m height [m/s]

 
 
 Theoretical Sound Power Level at Hub Height, V90-2MW “Mode 2” 
 Conditions for Sound Power Level Verification standard : IEC 61400-11 Ed. 2 

Wind shear as described in table below. 
Max turbulence at 10 meter height: 16% 
Inflow angle (vertical): 0 r 2q 
Air density: 1.225 kg/m3

Accuracy: r 2 dB(A) 
 Hub height HH 80 m HH 95 m HH 105 m  
 Wind shear 0.1592 0.1573 0.1562  
 Verification Report: “Theoretical”     
  dB(A) re 1pW dB(A) re 1pW dB(A) re 1pW  
 LWA @ 4m/s (10 meter above ground) 93.2 93.7 94.0  
 LWA @ 5m/s (10 meter above ground) 98.0 98.4 98.6  
 LWA @ 6m/s (10 meter above ground) 100.0 100.1 100.1  
 LWA @ 7m/s (10 meter above ground) 100.4 100.5 100.6  
 LWA @ 8m/s (10 meter above ground) 100.9 100.9 100.9  
 LWA @ 9m/s (10 meter above ground) 100.9 100.9 100.8  
 LWA @ 10m/s (10 meter above ground) 100.8 100.8 100.8  
 LWA @ 11m/s (10 meter above ground) 100.8 100.8 100.8  
 LWA @ 12m/s (10 meter above ground) 100.8 100.8 100.8  
      
 LWA @ 95% Rated Power  

(8.8 m/s, 10 meter above ground) 
100.9    

 LWA @ 95% Rated Power  
(8.6 m/s, 10 meter above ground) 

 100.9   

 LWA @ 95% Rated Power  
(8.5 m/s, 10 meter above ground) 

  100.9  
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Appendix B-3
Vestas V112 Sound Power Data
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Appendix B-4
Seimens 2.3-101 Sound Power Data
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Appendix C 
Noise Monitoring Data  
Noise Level & Wind vs.Time  
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Noise 

+HDULQJ�LV�D�I XQGDPHQWDO�KXPDQ�VHQVH�DQG�LV�X VHG�FRQVWDQWO\�IRU�FRPPXQLFDWLRQ�DQG� DZDUHQHVV�RI�
WKH�HQYLURQPHQW���

1RLVH�LV� JHQHUDOO\�GHVFULEHG�DV�EHLQJ�µXQZDQWHG¶�RU�µXQIDYRXUDEOH¶�VRXQG�DQG��WR�VRPH�H[W HQW��LV�DQ �
LQGLYLGXDO�RU�VXEMHFWLYH�UHVSRQVH�DV�ZKDW�PD\�EH� VRXQG�WR�RQH�SHUVRQ��PD\�EH�UHJDUGHG�DV�QRLVH�E\�
DQRWKHU��

7KH�PHDVXUHPHQW�DQG�DVVHVVPHQW�RI�VRXQG�KDV�EHHQ�GHYHORSHG�VWHDGLO\�RYHU�WKH�ODVW�FHQWXU\��WDNLQJ�
LQWR�DFFRXQW�KXPDQ� UHVSRQVH�PHDVXUHV�VXFK�DV�KHDULQJ�GDPDJH�DQG�RWK HU�SRWHQWLDO�KHDOWK�DIIHFWV�
VXFK�DV�VWUHVV���&RPSOH[�VRXQG�PHDVXUHPHQW�DQG�DQDO\WLFDO�GHYLFHV�KDYH�DOVR�EHHQ�GHYHORSHG��

A-weighting and ‘dBA’ 

7KH�RYHUDOO�O HYHO�RI�D�VR XQG�LV� XVXDOO\�H[SUHVVH G�LQ�WHUPV� RI�G%$��ZKLFK�L V�PHDVXUH G�X VLQJ�WKH �
µ$�ZHLJKWLQJ¶�ILOWHU�LQFR USRUDWHG�L Q�VR XQG�OHYHO�P HWHUV���7 KHVH�ILOWHUV�K DYH�D�IUHT XHQF\�UHVS RQVH�
FRUUHVSRQGLQJ�DSSUR[LPDWHO\�WR�WKDW�RI� KXPDQ�KHDULQJ���3HRSOH¶V�KHDULQJ�LV�PRVW�VHQVLWLYH�WR�VRXQGV�
DW�PLG�IUHTXHQFLHV��W\SLFDOO\�����+]�WR� ������+]��DQG�OHVV�VHQVLWLYH�DW�ORZHU� DQG�KLJKHU�IUHTXHQFLHV���
7KH�OHYHO�RI�D�VRXQG�LQ�G%$�LV�D�FRQVLGHUHG�D�JRRG�PHDVXUH�RI�WKH�ORXGQHVV�RI�WKDW�VRXQG���'LIIHUHQW�
VRXUFHV� KDYLQJ�WKH� VDPH�G%$�OHYHO�JHQHUDOO\�VR XQG�DERXW�HTXD OO\�DV�ORXG��D OWKRXJK�WKH�SHUFHLYHG�
ORXGQHVV�FDQ�DOVR�EH�DIIH FWHG�E\�WKH�FKDUDFWHU�RI�WKH�VRXQG��H�J��WKH�ORXGQHVV�RI�KXPDQ�VSHHFK�DQG�
D�GLVWDQW�PRWRUELNH�PD\�EH�SHUFHLYHG�GLIIHUHQWO\��DOWKRXJK�WKH\�FDQ�EH�RI�WKH�VDPH�G%$�OHYHO���

$�FKDQJH�RI�XS�WR���G%$�LQ�WKH�OHYHO�RI�D�VRXQG�LV�GLIILFXOW�IRU�PRVW�SHRSOH�WR�GHWHFW��ZKLOVW�D���G%$�WR�
��G%$�FKDQJ H�FRUUH VSRQGV�WR�D�VP DOO�EXW�QRWLFHDEOH�FKDQ JH�LQ�ORXGQH VV���$���� G%$�FKDQJ H�
FRUUHVSRQGV�WR�DQ�DSSUR[LPDWH�GRXEOLQJ�RU�KDOYLQJ�LQ�ORXGQHVV��

Table 1�EHORZ�SUHVHQWV�H[DPSOHV�RI�W\SLFDO�QRLVH�OHYHOV��

Table 1 Typical Noise Levels 

Sound Pressure Level 
(dBA) Typical Source Subjective Evaluation 

����
�

7KUHVKROG�RI�SDLQ��
�

,QWROHUDEOH�
�

����
����

+HDY\�URFN�FRQFHUW�
*ULQGLQJ�RQ�VWHHO�

([WUHPHO\�QRLV\�

����
���

/RXG�FDU�KRUQ�DW���P�
&RQVWUXFWLRQ�VLWH�ZLWK�SQHXPDWLF�
KDPPHULQJ�

9HU\�QRLV\�

���
���

.HUEVLGH�RI�EXV\�VWUHHW�
/RXG�UDGLR�RU�WHOHYLVLRQ�

/RXG�

���
���

'HSDUWPHQW�VWRUH�
*HQHUDO�2IILFH�

0RGHUDWH�WR�TXLHW�

���
���

,QVLGH�SULYDWH�RIILFH�
,QVLGH�EHGURRP�

4XLHW�WR�YHU\�TXLHW�

��� 8QRFFXSLHG�UHFRUGLQJ�VWXGLR� $OPRVW�VLOHQW�
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Statistical Noise Level Descriptors 

$V�HQYLURQ PHQWDO�QRLVH�XVX DOO\�YDULH V�LQ�OHYHO�RY HU�WLPH��LW�LV�FRPPR Q�WR�SUHVHQW�WKH �UHVXOW V�RI�
HQYLURQPHQWDO�QRLVH�WHVWLQJ�LQ�WKH�IRUP�RI�VWDWLVWLFDO�GHVFULSWRUV��

$Q�H[SODQDWL RQ�RI�QRL VH�O HYHO�GH VFULSWRUV�W\SLFD OO\� XVHG�IRU� DVVHVVLQJ�WK H�Q RLVH� HQYLURQPHQW�DUH�
LOOXVWUDWHG�LQ�Figure 1�DQG�GHVFULEHG�EHORZ����

/$PD[�� 7KH�PD[LPXP�$�ZHLJKWHG�QRLVH�OHYHO �DVVRFLDWHG�ZLWK�D�QRLVH�PHDVXUHPHQW �
LQWHUYDO��

/$��� 7KH� QRLVH�O HYHO�H[FH HGHG�IRU���� RI�D�JLYH Q�P HDVXUHPHQW�S HULRG���7KL V�
SDUDPHWHU�L V�RIWHQ� XVHG�W R�UHSUHVHQW�W KH�W\SLFDO� PD[LPXP� QRLVH�OHYHO �LQ� D�
JLYHQ�LQWHUYDO��

/$��� 7KH�$�ZHLJKWHG�VRXQG�SUHVVXUH�OHYHO�H[FHHGHG�����RI�D�JLYHQ�PHDVXUHPHQW�
LQWHUYDO�D QG� LV�XWLOL VHG�Q RUPDOO\�WR �FKDUD FWHULVH�D YHUDJH�PD[L PXP�QR LVH�
OHYHOV��

/$HT� 7KH�$�ZHLJKWHG�HTXLYDOHQW�FRQWLQXRXV�VRXQG�OHYHO���,W�LV�GHILQHG�DV�WKH�VWHDG\�
VRXQG�OHYHO�WKDW�FRQWDLQV� WKH�VDPH�DPRXQW�RI� DFRXVWLFDO�HQHUJ\�DV�D� JLYHQ�
WLPH�YDU\LQJ� VRXQG�RYH U�WKH�VD PH�PH DVXUHPHQW�LQ WHUYDO���&DQ� EH�ORR VHO\�
WKRXJKW�RI�DV�WKH�µDYHUDJH¶��

/$��� 7KH�$�ZHLJKWHG�VRXQG�SUHVVXUH�OHYHO�H[FHHGHG�����RI�D�JLYHQ�PHDVXUHPHQW�
LQWHUYDO�D QG�L V�UHSUHVHQWDW LYH�RI�WKH�DY HUDJH�PLQLP XP�VRXQ G�OH YHO���2IWHQ�
XVHG�WR�GHVFULEH�WKH�µEDFNJURXQG¶�OHYHO��

Figure 1   Graphical Display of Typical Noise Descriptors 
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Character 

7KH�$�ZHLJKWHG�QRLVH�OHYHO�DORQH�L V�D� VLPSOLVWLF�SDUDPHWHU�DQG�PD\�QRW�EH�VXIILFLHQW�LQ�SURYLGLQJ� D�
WKRURXJK�DVVHVVPHQW�RI�QRLVH��7KH�VXEMHFWLYH�FKDUDFWHU�RI�D�VRXQG�LV�DOVR�D�VLJQLILFDQW�SDUDPHWHU�WKDW�
QHHGV�WR�EH�FRQVLGHUHG��

6RPH�EDVLF�FKDUDFWHULVWLFV�RI�VRXQG�ZKLFK�FDQ�PDNH�D�VRXQG�PRUH�RU�OHVV�LQWUXVLYH�LQFOXGH��

x� 7KH�IUHTXHQF\�FRQWHQW�RI�D�VRXQG�±�L�H��ORZ�IUHTXHQF\�VRXQG�VXFK�DV�H[KDXVW�QRLVH�RU�
KLJK�IUHTXHQF\�VRXQG�VXFK�DV�ELUGV�RU�LQVHFWV��

x� WKH�µWRQDOLW\¶�RI�D�VRX QG�±� L�H��VRXQG�FRQWDLQV�RQH�RU�PRUH�SURPLQHQW�WRQHV�VXFK�DV�D�
KRUQ�RU�D�ZKLVWOH��

x� WKH�µLPSXO VLYHQHVV¶�RI�D� VRXQG� ±�L�H��KDP PHULQJ��GRJ� EDUNLQJ�RU� D�LQWH UPLWWHQWO\�
RSHUDWLQJ�SRZHU�VDZ��

7KH�D ERYH� SDUDPHWHUV� FDQ�X VXDOO\�EH�L QGLFDWLYHO\�VXEM HFWLYHO\�DVVH VVHG��EXW�P RUH�WKRURXJ K�
DVVHVVPHQW�FDQ�E H�PDG H�ZLWK�DGYDQ FHG� VRXQG�P HDVXULQJ�GHYL FHV��L�H��QDUURZ�ED QG�RU� RQH�WKLUG�
RFWDYH�D QDO\VLV����0DQ\� QRLVH�SROL FLHV�S URYLGH� DQ�DVVH VVPHQW�PHWKRG� ZKLFK�D SSOLHV�S HQDOWLHV�WR �
VRXQGV�WKDW�H[KLELW�SDUWLFXODU�FKDUDFWHULVWLFV�VXFK�DV�WKH�DERYH��

�

Frequency Analysis 

)UHTXHQF\�DQDO\VLV�LV�WKH�SURFHVV�XVHG�WR�H[DPLQH�WKH�WRQHV��RU�IUHTXHQF\�FRPSRQHQWV��ZKLFK�PDNH�
XS�WKH�RYH UDOO�QRLVH� RU�YLE UDWLRQ� VLJQDO���7KLV�D QDO\VLV�ZDV�WUDGLWL RQDOO\�FD UULHG�RXW�XVLQ J�DQDORJXH�
HOHFWURQLF�ILOWHUV��EXW�LV�QRZ�QRUPDOO\�FDUULHG�RXW�XVLQJ�)DVW�)RXULHU�7UDQVIRUP��))7��DQDO\VHUV��

7KH�XQLWV�IRU�IUHTXHQF\�DUH�+HUW]��+]���ZKLFK�UHSUHVHQW�WKH�QXPEHU�RI�F\FOHV�SHU�VHFRQG��

)UHTXHQF\�DQDO\VLV�FDQ�EH�LQ��

x� 2FWDYH�EDQ GV��ZKHUH�WKH �FHQWUH�IUH TXHQF\�DQG� ZLGWK�RI�HDFK� EDQG�LV�G RXEOH�WKH �
SUHYLRXV�EDQG��

x� ����RFWDYH�EDQGV����EDQGV�LQ�HDFK�RFWDYH�EDQG��

x� 1DUURZ�EDQG��ZKHUH�WKH�VSHFWUXP�LV�GLYLGHG�LQWR�����RU�PRUH�EDQGV�RI�HTXDO�ZLGWK��

Figure 2�VKRZV�D� ����RFWDYH�EDQG�IUHTXHQF\�DQDO\VLV�ZKHUH�WKH �QRLVH�LV� GRPLQDWHG�E\�WKH�� ���+]�
EDQG���1RWH�WKDW�WKH�LQGLFD WHG�OHYHO�RI�H DFK�LQGLYLGXDO�EDQG�LV�OHVV� WKDQ�WKH�RYHUDOO�OHYHO��ZKLFK�LV�WKH�
ORJDULWKPLF�VXP�RI�WKH�EDQGV���
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Figure 2  Representative 1/3 Octave Band Analysis 
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Vibration 

9LEUDWLRQ�PD\�EH�GHILQHG�DV�F\FOLF�RU�WUDQVLHQW�PRWLRQ���7KL V�PRWLRQ�FDQ�EH�PHDVXUHG�LQ�WHUPV�RI�LWV�
GLVSODFHPHQW��YHORFLW\�RU�DFFHOHUDWLRQ���0RVW�DVVHVVPHQWV�RI�KXPDQ�UHVSRQVH�WR�YLE UDWLRQ�RU�WKH� ULVN�
RI�GDPDJH�WR�EXLOGLQJV�XVH�PHDVXUHPHQWV�RI�YLEUDWLRQ�YHORFLW\���7KHVH�PD\� EH�H[SUHVVHG�LQ�WHUPV�RI�
³SHDN´�YHORFLW\�RU�³UPV´�YHORFLW\��

7KH�IRUPHU�LV�WKH�PD[LPXP�LQVWDQWDQHRXV�YHORFLW\��ZLWKRXW�DQ\�DYHUDJLQJ��DQG�LV�VRPHWLPHV�UHIHUUHG�
WR�DV�³SHDN� SDUWLFOH�YHORFLW\´��RU�339�� �7KH�ODWWH U�LQFRUSRUDWHV�³URRW�PHDQ�VTXDUHG´�DYHUDJLQJ�RYHU�
VRPH�GHILQHG�WLPH�SHULRG��

9LEUDWLRQ�PHDVXUHPHQWV�PD\�EH�FDUULHG�RXW�LQ�D�VL QJOH�D[LV�RU�DOWHUQDWLYHO\�DV�WULD[LDO�PHDVXUHPHQWV���
:KHUH�WULD[L DO�PHD VXUHPHQWV� DUH�X VHG��WKH�D[H V� DUH�FR PPRQO\�GHVL JQDWHG�YHUWLFDO��ORQ JLWXGLQDO�
�DOLJQHG�WRZDUG�WKH�VRXUFH��DQG�WUDQVYHUVH��

7KH�FRPPRQ�XQLWV�IRU�YHO RFLW\�DUH�PLOOL PHWUHV�SHU� VHFRQG��PP�V��� �$V�ZLWK� QRLVH��GHFLEHO �XQLWV�FDQ�
DOVR� EH�X VHG��LQ�ZKL FK� FDVH�WKH� UHIHUHQFH�O HYHO�VKR XOG�DO ZD\V�EH� VWDWHG���$�YLEUDWLRQ�OHYHO�9� �
H[SUHVVHG�LQ �PP�V�FD Q�EH�FR QYHUWHG�WR �GHFLEHO V�E\�WKH�IRUPXOD���� ORJ��9�9R���ZKH UH� 9R�LV �WKH�
UHIHUHQFH�OHYHO���(���PP�V���� &DUH�LV�UHTXLUHG�LQ�WKL V�UHJDUG��DV�RWKHU� UHIHUHQFH�OHYHOV�DUH�XVHG�E\�
VRPH�RUJDQL]DWLRQV��

Human Perception of Vibration 

3HRSOH�D UH� DEOH�WR� ³IHHO´�YLEUDWLRQ� DW�OHYHOV�OR ZHU�WKDQ�WKR VH� UHTXLUHG�WR�FDXVH�HYHQ� VXSHUILFLDO�
GDPDJH�WR�WK H�PRVW�VXVFHSWLEOH�FODVVHV�RI�EXLOGLQ J��HYHQ�WKRX JK� WKH\�PD\� QRW�EH�GL VWXUEHG�E\�WKH�
PRWLRQ��� �$Q �LQGLYLGXDO 
V� SHUFHSWLRQ�RI �PRWLRQ� RU�UHVS RQVH�WR � YLEUDWLRQ� GHSHQGV�YHU\� VWURQJO\� RQ�
SUHYLRXV�H[S HULHQFH�D QG� H[SHFWDWLRQV��DQG �R Q�RW KHU� FRQQRWDWLRQV� DVVRFLDWHG�ZLWK �WKH �S HUFHLYHG�
VRXUFH�RI�WKH�YLEUDWLRQ���)RU�H[DPSOH��WKH�YLEUDWLRQ�WKDW�D�SHUVRQ�UHVSRQGV�WR�DV�³QRUPDO´�LQ�D�FDU��EXV�
RU�WUDLQ�LV�FRQVLGHUDEO\�KLJKHU�WKDQ�ZKDW�LV�SHUFHLYHG�DV�³QRUPDO´�LQ�D�VKRS��RIILFH�RU�GZHOOLQJ��

Over-Pressure 

7KH�WHUP� ³RYHU�SUHVVXUH´�LV�XVHG�WR�GHVFULEH�WKH�DLU�SUHVVXUH�SXOVH�HPLWWHG� GXULQJ�EODVWLQJ�RU�VLPLODU�
HYHQWV���7KH�SHDN�OHYHO�RI�DQ�HYHQW�LV�QRUPDOO\�PHDVXUHG�XVLQJ�D�PLFURSKRQH�LQ�WKH�VDPH�PDQQHU�DV�
OLQHDU�QRLVH��LH�XQZHLJKWHG���DW�IUHTXHQFLHV�ERWK�LQ�DQG�EHORZ�WKH�DXGLEOH�UDQJH��
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Dist. (km) to 
closest WTG 1.23 1.02 1.66 1.41 1.43 1.07 1.02 1.71 1.33 1.67 1.69 1.37 1.18 1.11 2.68 2.35 2.79 2.94 1.59 1.16 3.38 2.90 2.33 3.13 2.52 3.66 1.82 1.03 3.25 4.00 1.76 2.05 1.11 2.52 1.86 2.44 1.54 2.83 2.24 3.89 2.66 2.13 3.19 2.54 1.21 2.36 3.37 3.85 3.39 3.89 3.21 2.30 3.61 2.52 2.52 3.53 1.89 1.82 4.56 3.77 1.99 1.13 2.52 3.95 3.62 4.08 3.53 4.09 3.91 2.67 4.48 3.86 4.09 4.13 4.45 2.82 3.32 3.50 4.30 4.87 3.25 4.96 3.32 5.05 3.53 3.51 3.59 2.79 2.60 3.24 5.47 4.40 5.65 5.79 5.72 3.69 3.61 3.84 3.60 5.99 5.96 5.85

Number of 
WTG's<6km 76 75 70 69 65 59 59 59 57 55 55 54 54 54 53 50 48 46 46 46 44 44 44 42 42 41 40 40 40 38 38 37 34 34 34 34 33 33 32 32 32 29 27 26 25 23 23 22 21 21 21 21 20 20 20 19 18 18 18 18 17 17 16 16 15 15 14 14 13 13 12 12 11 11 11 10 10 10 9 9 7 6 6 5 4 4 4 4 4 3 3 3 2 2 2 2 2 2 2 1 1 1

WTG no:
T1 1.2 1.0 2.8 2.5 5.0 6.6 4.4 7.2 4.1 2.4 7.8 3.0 4.4 4.4 6.5 5.9 6.4 6.5 9.0 8.9 7.2 7.3 3.8 7.8 7.8 7.6 7.2 6.4 6.6 6.3 5.3 7.5 7.0 8.2 6.7 8.5 7.4 8.2 7.5 8.6 5.9 9.2 6.5 6.6 10.0 8.8 6.5 7.2 8.1 12.4 12.6 11.7 8.6 7.1 7.0 12.7 11.8 13.3 14.5 8.9 14.0 11.0 14.5 8.7 9.4 9.4 8.9 12.7 8.8 14.7 9.4 6.8 10.6 7.3 13.6 11.2 15.3 15.5 6.8 9.6 15.6 14.0 15.8 14.0 16.1 16.1 16.1 15.3 14.5 15.9 14.0 16.4 10.6 10.6 14.6 16.3 16.2 16.5 16.3 11.2 7.8 10.6
T2 1.5 1.3 3.1 2.8 4.8 6.3 4.1 7.0 4.4 2.4 7.6 3.1 4.7 4.7 6.5 5.5 6.0 6.5 8.8 8.7 6.8 6.9 3.8 7.4 7.4 7.2 7.6 6.7 6.6 6.4 5.5 7.9 7.4 8.6 7.0 8.1 7.7 8.6 7.5 8.2 5.6 9.6 6.1 6.8 9.6 9.2 6.1 6.8 8.4 12.1 12.3 11.5 8.9 7.3 7.2 12.5 11.7 13.2 14.4 9.2 13.9 11.0 14.4 8.8 9.7 9.7 9.2 12.4 9.1 14.6 9.7 6.9 11.0 7.5 13.4 11.3 15.3 15.5 6.5 9.8 15.6 13.7 15.8 13.7 16.1 16.1 16.1 15.4 14.6 16.0 13.7 16.4 10.9 10.8 14.4 16.3 16.2 16.5 16.3 11.5 7.6 10.9
T3 1.9 1.8 3.5 3.3 4.6 6.1 3.9 6.8 4.7 2.4 7.3 3.3 5.1 5.1 6.4 5.0 5.5 6.5 8.5 8.4 6.3 6.4 3.9 6.9 6.9 6.7 8.0 7.2 6.7 6.5 5.9 8.3 7.8 9.0 7.4 7.7 8.2 9.0 7.5 7.7 5.1 10.1 5.7 7.0 9.2 9.6 5.7 6.3 8.8 11.8 12.1 11.3 9.2 7.6 7.6 12.2 11.5 13.1 14.2 9.6 13.9 11.1 14.4 9.0 10.2 10.1 9.5 12.0 9.4 14.6 10.1 7.1 11.4 7.6 13.2 11.5 15.2 15.5 6.2 10.2 15.6 13.5 15.8 13.5 16.1 16.1 16.2 15.5 14.7 16.0 13.4 16.4 11.2 11.2 14.1 16.3 16.3 16.5 16.3 11.9 7.4 11.2
T4 2.4 2.2 4.0 3.7 4.7 6.1 3.9 6.8 5.2 2.2 7.4 3.2 5.6 5.6 6.7 4.6 5.1 6.8 8.5 8.5 6.0 6.0 3.7 6.6 6.6 6.3 8.3 7.5 7.0 6.9 6.3 8.6 8.3 9.3 7.5 7.3 8.6 9.3 7.8 7.4 4.7 10.5 5.2 7.1 9.0 10.1 5.3 5.9 8.9 11.8 12.2 11.4 9.4 8.1 8.0 12.3 11.7 13.3 14.3 9.8 14.1 11.4 14.6 9.4 10.6 10.4 10.0 11.9 9.8 14.8 10.3 7.0 11.9 7.5 13.2 11.9 15.4 15.7 5.8 10.3 15.8 13.4 16.1 13.4 16.4 16.4 16.4 15.8 15.0 16.4 13.3 16.6 11.4 11.6 14.0 16.6 16.6 16.8 16.6 12.1 7.1 11.6
T5 2.7 2.6 4.3 4.1 4.7 6.0 3.9 6.8 5.5 2.2 7.4 3.4 5.9 5.9 6.8 4.2 4.8 6.9 8.4 8.4 5.6 5.7 3.7 6.2 6.3 6.0 8.6 7.7 7.2 7.1 6.6 8.9 8.6 9.6 7.8 7.1 9.0 9.6 8.0 7.0 4.3 10.8 4.9 7.3 8.8 10.5 4.9 5.5 9.1 11.6 12.1 11.4 9.6 8.4 8.3 12.2 11.7 13.4 14.3 10.1 14.2 11.6 14.6 9.6 11.0 10.6 10.3 11.7 10.1 14.9 10.5 7.0 12.3 7.6 13.1 12.1 15.5 15.8 5.5 10.5 15.9 13.3 16.2 13.3 16.5 16.5 16.6 16.0 15.2 16.5 13.1 16.7 11.6 11.9 13.9 16.7 16.7 16.9 16.7 12.3 6.9 11.9
T6 2.5 2.5 3.8 3.8 3.2 4.6 2.4 5.3 4.8 3.7 5.9 4.8 5.2 5.2 5.2 4.5 4.9 5.4 7.0 6.9 5.6 5.5 5.3 6.0 5.9 6.0 9.3 8.5 5.7 5.7 5.7 9.5 8.4 10.2 8.8 6.6 8.6 10.3 6.4 6.9 5.2 11.0 5.6 8.5 7.9 10.2 6.0 6.2 10.2 10.3 10.6 9.9 10.7 7.5 7.4 10.7 10.1 11.8 12.7 11.0 12.6 10.0 13.1 8.3 10.5 11.5 9.6 10.6 9.2 13.3 11.5 8.5 11.9 9.1 11.7 10.8 13.9 14.3 6.9 11.6 14.4 12.0 14.6 12.0 15.0 15.0 15.0 14.4 13.8 15.0 11.9 15.1 12.7 10.9 12.6 15.1 15.1 15.4 15.2 13.3 8.4 10.9
T7 3.0 3.1 4.2 4.3 2.8 4.1 1.9 4.8 5.2 4.2 5.4 5.3 5.6 5.6 5.0 4.2 4.6 5.3 6.5 6.4 5.2 5.0 5.7 5.5 5.4 5.6 9.8 9.0 5.6 5.7 6.0 10.1 8.8 10.8 9.4 6.1 9.0 10.8 6.3 6.5 5.0 11.5 5.5 9.1 7.3 10.6 5.9 6.0 10.8 9.8 10.2 9.4 11.2 7.8 7.6 10.2 9.7 11.4 12.3 11.6 12.3 9.9 12.7 8.3 10.9 12.1 9.9 10.0 9.4 13.1 12.1 9.0 12.3 9.5 11.2 10.8 13.6 14.0 6.9 12.2 14.1 11.4 14.4 11.4 14.7 14.7 14.8 14.3 13.7 14.8 11.4 14.8 13.2 11.1 12.0 14.9 14.9 15.1 15.0 13.9 8.6 11.0
T8 1.4 1.6 2.6 2.7 3.3 5.0 2.8 5.6 3.6 3.9 6.1 4.7 4.0 4.0 4.9 5.7 6.1 4.9 7.5 7.3 6.8 6.7 5.4 7.2 7.1 7.2 8.4 7.6 5.0 4.9 4.6 8.6 7.2 9.3 8.2 7.7 7.4 9.4 5.9 8.1 6.3 9.9 6.8 8.2 8.8 8.9 7.0 7.4 9.7 10.8 10.9 10.0 10.1 6.3 6.2 11.1 10.1 11.6 12.8 10.3 12.3 9.5 12.8 7.4 9.3 10.7 8.4 11.3 8.1 13.0 10.9 8.5 10.7 9.0 12.0 9.9 13.7 13.9 7.7 11.1 14.0 12.4 14.2 12.4 14.5 14.5 14.6 13.8 13.1 14.4 12.6 14.8 12.1 9.8 13.0 14.7 14.7 14.9 14.7 12.6 9.1 9.8
T9 1.9 2.1 2.8 3.0 2.8 4.5 2.3 5.1 3.7 4.4 5.6 5.2 4.1 4.1 4.4 5.7 6.0 4.5 6.9 6.8 6.7 6.5 5.9 6.9 6.8 7.0 8.9 8.1 4.6 4.6 4.6 9.1 7.4 9.7 8.7 7.4 7.6 9.9 5.5 7.9 6.4 10.3 6.8 8.8 8.4 9.2 7.2 7.4 10.2 10.3 10.4 9.4 10.6 6.3 6.2 10.6 9.6 11.1 12.3 10.9 11.8 9.1 12.3 7.1 9.4 11.3 8.4 10.8 8.0 12.5 11.5 9.0 10.9 9.5 11.5 9.7 13.2 13.4 8.0 11.7 13.5 11.9 13.7 11.9 14.1 14.1 14.1 13.4 12.7 14.0 12.1 14.3 12.6 9.7 12.5 14.2 14.2 14.5 14.3 13.1 9.4 9.7
T10 2.2 2.4 3.2 3.3 2.6 4.2 2.1 4.8 4.0 4.5 5.4 5.3 4.4 4.4 4.3 5.4 5.8 4.5 6.7 6.5 6.4 6.2 6.0 6.6 6.5 6.7 9.2 8.4 4.7 4.7 4.8 9.4 7.7 10.0 9.0 7.1 7.9 10.2 5.5 7.6 6.2 10.6 6.6 8.9 8.1 9.5 7.0 7.1 10.5 10.0 10.2 9.3 10.8 6.6 6.5 10.3 9.4 11.0 12.1 11.1 11.8 9.1 12.2 7.3 9.7 11.5 8.7 10.5 8.3 12.5 11.7 9.2 11.2 9.7 11.3 9.8 13.1 13.4 7.9 11.9 13.5 11.6 13.7 11.6 14.1 14.1 14.1 13.5 12.8 14.0 11.8 14.3 12.9 9.9 12.3 14.2 14.2 14.5 14.3 13.4 9.4 9.9
T11 2.3 2.5 3.4 3.6 2.7 4.2 2.0 4.9 4.4 4.3 5.4 5.2 4.8 4.8 4.6 5.0 5.4 4.8 6.7 6.6 6.0 5.8 5.8 6.3 6.2 6.4 9.3 8.5 5.0 5.1 5.2 9.6 8.0 10.2 9.0 6.8 8.2 10.3 5.8 7.3 5.8 10.8 6.2 8.9 7.9 9.8 6.6 6.8 10.5 10.0 10.2 9.4 10.9 6.9 6.8 10.4 9.6 11.2 12.2 11.2 12.0 9.4 12.5 7.6 10.1 11.6 9.1 10.4 8.6 12.7 11.7 9.0 11.5 9.5 11.3 10.1 13.3 13.6 7.5 11.9 13.7 11.6 14.0 11.6 14.3 14.3 14.4 13.8 13.1 14.3 11.7 14.5 12.9 10.3 12.3 14.5 14.5 14.7 14.5 13.5 9.0 10.3
T12 2.8 3.0 3.8 4.0 2.3 3.8 1.6 4.5 4.7 4.6 5.0 5.6 5.1 5.1 4.4 4.8 5.2 4.6 6.2 6.1 5.8 5.5 6.2 5.9 5.8 6.1 9.8 9.0 4.9 5.1 5.4 10.0 8.4 10.7 9.5 6.4 8.6 10.8 5.6 6.9 5.7 11.3 6.1 9.3 7.4 10.2 6.6 6.6 10.9 9.6 9.8 9.0 11.4 7.2 7.0 9.9 9.2 10.9 11.9 11.7 11.7 9.2 12.2 7.6 10.4 12.1 9.3 9.9 8.8 12.5 12.2 9.4 11.8 9.9 10.9 10.1 13.1 13.4 7.6 12.4 13.5 11.2 13.8 11.2 14.1 14.1 14.1 13.6 13.0 14.1 11.3 14.2 13.4 10.4 11.8 14.3 14.3 14.5 14.3 13.9 9.2 10.4
T13 3.2 3.3 4.2 4.4 2.2 3.6 1.4 4.3 5.1 4.7 4.8 5.8 5.5 5.5 4.5 4.5 4.8 4.8 6.0 5.9 5.4 5.1 6.3 5.5 5.4 5.7 10.1 9.3 5.1 5.3 5.8 10.4 8.8 11.0 9.8 6.0 9.0 11.2 5.7 6.5 5.5 11.7 5.9 9.6 7.1 10.6 6.4 6.3 11.2 9.3 9.6 8.8 11.7 7.5 7.4 9.7 9.1 10.8 11.7 12.0 11.7 9.4 12.2 7.9 10.8 12.4 9.7 9.6 9.2 12.5 12.5 9.6 12.2 10.1 10.6 10.3 13.0 13.4 7.5 12.6 13.5 10.9 13.8 10.9 14.2 14.2 14.2 13.8 13.2 14.2 11.0 14.2 13.7 10.7 11.5 14.3 14.3 14.6 14.4 14.2 9.2 10.7
T14 3.2 3.1 4.7 4.6 4.6 5.8 3.7 6.6 5.9 2.6 7.1 3.8 6.3 6.3 6.8 3.7 4.2 7.0 8.1 8.1 5.1 5.2 4.1 5.7 5.8 5.4 9.2 8.3 7.3 7.3 7.0 9.5 9.1 10.2 8.3 6.5 9.5 10.1 8.0 6.5 3.9 11.3 4.4 7.7 8.3 11.0 4.6 5.0 9.6 11.3 11.8 11.2 10.2 8.8 8.7 11.9 11.5 13.2 14.0 10.6 14.1 11.6 14.6 9.8 11.5 11.2 10.7 11.3 10.5 14.9 11.0 7.4 12.8 7.9 12.8 12.3 15.4 15.8 5.3 11.0 15.9 13.0 16.2 13.0 16.5 16.5 16.5 16.0 15.4 16.5 12.7 16.6 12.1 12.2 13.6 16.7 16.7 16.9 16.7 12.8 6.8 12.2
T15 3.6 3.5 5.1 5.0 4.5 5.6 3.6 6.4 6.3 2.9 6.9 4.2 6.7 6.7 6.8 3.2 3.7 7.1 7.9 7.9 4.6 4.7 4.4 5.2 5.3 5.0 9.7 8.8 7.4 7.4 7.3 10.0 9.6 10.7 8.7 6.0 9.9 10.6 8.1 6.0 3.5 11.8 4.0 8.1 7.9 11.4 4.3 4.6 10.1 11.0 11.6 11.0 10.6 9.1 9.0 11.6 11.3 13.1 13.8 11.0 14.0 11.7 14.5 10.0 11.9 11.6 11.1 10.9 10.8 14.8 11.4 7.7 13.2 8.2 12.5 12.5 15.4 15.7 5.2 11.4 15.9 12.7 16.2 12.7 16.5 16.5 16.5 16.1 15.4 16.6 12.3 16.6 12.5 12.5 13.2 16.7 16.7 16.9 16.7 13.3 6.8 12.5
T16 3.9 3.8 5.4 5.3 4.5 5.5 3.6 6.3 6.6 3.2 6.9 4.4 7.0 7.0 6.9 2.9 3.4 7.2 7.7 7.8 4.2 4.4 4.6 4.9 5.0 4.6 10.0 9.1 7.5 7.6 7.6 10.3 9.9 11.0 9.0 5.7 10.2 10.9 8.2 5.7 3.2 12.2 3.7 8.4 7.6 11.7 4.0 4.3 10.4 10.8 11.5 10.9 10.9 9.4 9.3 11.5 11.3 13.1 13.8 11.3 14.1 11.8 14.5 10.2 12.2 11.9 11.4 10.7 11.1 14.9 11.7 7.9 13.5 8.4 12.4 12.7 15.4 15.8 5.0 11.7 15.9 12.6 16.2 12.5 16.6 16.6 16.6 16.2 15.6 16.7 12.1 16.6 12.8 12.8 13.1 16.8 16.7 17.0 16.8 13.6 6.8 12.8
T17 4.4 4.3 5.9 5.8 5.3 6.1 4.3 7.0 7.1 2.9 7.5 4.2 7.5 7.5 7.6 2.6 3.2 7.9 8.3 8.4 4.1 4.4 4.2 4.9 5.1 4.5 10.1 9.2 8.3 8.3 8.2 10.4 10.3 11.1 8.9 5.8 10.7 10.9 8.9 5.6 2.7 12.4 3.2 8.1 7.9 12.1 3.4 3.9 10.2 11.3 12.1 11.6 10.8 10.0 9.9 12.1 12.0 13.8 14.4 11.2 14.8 12.5 15.2 10.9 12.7 11.9 12.0 11.1 11.7 15.6 11.5 7.4 13.9 8.0 12.9 13.4 16.1 16.5 4.3 11.4 16.7 13.1 16.9 13.0 17.3 17.3 17.3 16.9 16.3 17.4 12.5 17.3 12.6 13.4 13.6 17.5 17.5 17.7 17.6 13.5 6.1 13.4
T18 4.0 3.9 5.6 5.4 5.4 6.4 4.4 7.2 6.9 2.5 7.7 3.8 7.2 7.2 7.7 3.1 3.7 7.9 8.6 8.7 4.6 4.8 3.8 5.4 5.6 5.0 9.6 8.7 8.2 8.2 7.9 9.9 9.9 10.7 8.5 6.3 10.3 10.5 8.9 6.0 3.0 12.0 3.5 7.7 8.4 11.8 3.6 4.2 9.7 11.6 12.4 11.8 10.3 9.7 9.6 12.3 12.2 14.0 14.6 10.8 14.9 12.5 15.3 10.8 12.3 11.4 11.7 11.5 11.5 15.7 11.1 7.0 13.6 7.6 13.2 13.3 16.2 16.6 4.3 11.0 16.7 13.4 17.0 13.4 17.4 17.4 17.4 16.9 16.3 17.4 12.9 17.4 12.2 13.2 13.9 17.5 17.5 17.8 17.6 13.0 6.0 13.2
T19 4.1 4.1 5.6 5.5 4.3 5.1 3.3 6.0 6.7 3.6 6.5 4.9 7.1 7.1 6.7 2.6 3.1 7.1 7.4 7.4 3.9 4.0 5.0 4.5 4.6 4.3 10.4 9.5 7.4 7.5 7.7 10.7 10.1 11.4 9.5 5.3 10.4 11.3 8.0 5.3 3.2 12.5 3.7 8.8 7.2 12.0 4.1 4.2 10.8 10.4 11.1 10.6 11.3 9.5 9.3 11.1 11.0 12.8 13.4 11.8 13.8 11.6 14.2 10.1 12.4 12.3 11.5 10.2 11.2 14.6 12.1 8.3 13.7 8.9 12.0 12.6 15.1 15.5 5.2 12.1 15.7 12.1 16.0 12.1 16.3 16.3 16.4 16.0 15.4 16.5 11.7 16.3 13.2 12.8 12.7 16.5 16.5 16.8 16.6 14.0 7.0 12.8
T20 4.4 4.4 5.9 5.9 4.2 4.9 3.2 5.7 7.0 4.0 6.3 5.3 7.4 7.4 6.6 2.4 2.8 7.0 7.0 7.1 3.6 3.6 5.4 4.1 4.2 3.9 10.8 9.9 7.4 7.6 7.9 11.1 10.4 11.8 9.9 4.9 10.7 11.7 8.0 4.9 3.2 12.9 3.6 9.2 6.8 12.3 4.1 4.1 11.2 10.0 10.8 10.3 11.7 9.6 9.5 10.8 10.7 12.6 13.1 12.2 13.6 11.6 14.0 10.2 12.6 12.8 11.7 9.9 11.3 14.4 12.6 8.7 14.0 9.2 11.6 12.6 14.9 15.4 5.4 12.5 15.5 11.8 15.8 11.7 16.2 16.2 16.2 16.0 15.4 16.4 11.3 16.2 13.7 13.0 12.3 16.4 16.4 16.6 16.5 14.4 7.3 13.0
T21 4.5 4.6 5.8 5.9 3.4 4.0 2.5 4.9 6.8 4.7 5.4 5.9 7.2 7.2 5.9 2.7 3.0 6.4 6.2 6.3 3.6 3.4 6.2 3.9 3.9 4.0 11.2 10.3 6.8 7.0 7.6 11.4 10.4 12.1 10.4 4.6 10.6 12.1 7.3 4.8 3.8 13.0 4.2 9.9 6.2 12.2 4.8 4.6 11.8 9.2 10.0 9.5 12.3 9.3 9.2 9.9 9.9 11.8 12.3 12.7 12.8 10.9 13.2 9.6 12.5 13.2 11.5 9.1 11.0 13.6 13.1 9.4 13.9 10.0 10.8 12.0 14.1 14.5 6.2 13.1 14.7 11.0 15.1 10.9 15.4 15.4 15.4 15.2 14.7 15.6 10.5 15.3 14.2 12.5 11.5 15.6 15.6 15.9 15.7 14.9 8.1 12.5
T22 4.4 4.5 5.7 5.7 3.0 3.7 2.1 4.5 6.6 4.9 5.1 6.1 7.0 7.0 5.5 3.1 3.3 6.0 5.9 5.9 3.9 3.6 6.4 4.1 4.0 4.2 11.2 10.3 6.4 6.7 7.3 11.4 10.3 12.1 10.5 4.6 10.4 12.1 6.9 5.0 4.3 12.9 4.6 10.0 6.1 12.0 5.2 4.9 11.9 9.0 9.6 9.1 12.4 9.0 8.9 9.6 9.5 11.4 11.9 12.8 12.4 10.4 12.8 9.2 12.3 13.3 11.2 8.9 10.7 13.2 13.2 9.7 13.7 10.2 10.5 11.6 13.7 14.1 6.6 13.3 14.3 10.7 14.6 10.7 15.0 15.0 15.0 14.8 14.3 15.2 10.3 14.9 14.3 12.2 11.2 15.2 15.2 15.4 15.3 15.0 8.5 12.2
T23 3.7 3.8 5.1 5.1 3.3 4.3 2.4 5.1 6.1 4.1 5.7 5.3 6.5 6.5 5.7 3.3 3.6 6.1 6.6 6.6 4.3 4.2 5.6 4.7 4.6 4.7 10.4 9.5 6.5 6.6 7.0 10.7 9.7 11.4 9.7 5.3 9.9 11.4 7.1 5.6 4.1 12.3 4.5 9.2 6.9 11.5 5.0 5.0 11.1 9.7 10.3 9.7 11.6 8.7 8.6 10.3 10.1 11.9 12.6 12.0 12.8 10.7 13.3 9.2 11.8 12.5 10.8 9.8 10.4 13.6 12.4 8.9 13.2 9.5 11.3 11.7 14.2 14.6 6.2 12.4 14.7 11.5 15.0 11.4 15.4 15.4 15.4 15.1 14.5 15.5 11.2 15.4 13.5 12.0 12.0 15.6 15.6 15.8 15.6 14.2 8.0 12.0
T24 3.3 3.3 4.7 4.7 3.5 4.6 2.6 5.4 5.7 3.7 6.0 4.9 6.1 6.1 5.8 3.6 4.0 6.1 7.0 7.0 4.7 4.7 5.2 5.2 5.1 5.1 9.9 9.0 6.4 6.5 6.6 10.1 9.2 10.8 9.2 5.8 9.5 10.8 7.1 6.1 4.3 11.8 4.7 8.8 7.4 11.0 5.1 5.3 10.6 10.1 10.7 10.0 11.1 8.4 8.3 10.7 10.3 12.1 12.9 11.5 13.0 10.7 13.5 9.1 11.4 12.0 10.5 10.2 10.1 13.8 11.9 8.5 12.8 9.1 11.6 11.6 14.3 14.7 6.2 12.0 14.8 11.9 15.1 11.8 15.5 15.5 15.5 15.1 14.5 15.6 11.6 15.5 13.0 11.8 12.4 15.7 15.6 15.9 15.7 13.7 7.8 11.8
T25 2.9 2.9 4.3 4.3 3.6 4.8 2.7 5.6 5.4 3.4 6.2 4.5 5.8 5.8 5.8 3.9 4.4 6.0 7.2 7.2 5.1 5.1 5.0 5.6 5.5 5.5 9.5 8.6 6.3 6.4 6.3 9.7 8.9 10.4 8.8 6.3 9.1 10.4 7.0 6.5 4.5 11.4 5.0 8.4 7.8 10.7 5.3 5.6 10.2 10.4 10.9 10.2 10.7 8.1 8.0 11.0 10.5 12.2 13.1 11.1 13.1 10.6 13.5 8.9 11.0 11.6 10.2 10.6 9.8 13.8 11.5 8.3 12.4 8.8 11.9 11.4 14.4 14.8 6.2 11.6 14.9 12.1 15.2 12.1 15.5 15.5 15.5 15.0 14.4 15.5 12.0 15.6 12.7 11.5 12.7 15.7 15.7 15.9 15.7 13.3 7.8 11.5
T26 2.6 2.3 3.8 3.2 6.8 8.4 6.2 9.0 5.0 1.7 9.6 1.4 5.3 5.2 8.3 6.7 7.3 8.2 10.8 10.7 8.2 8.4 2.4 8.9 9.1 8.6 6.0 5.1 8.2 7.8 6.3 6.3 6.9 7.0 5.0 9.8 7.5 6.8 9.1 9.7 6.3 8.4 6.9 4.7 11.5 8.8 6.6 7.7 6.4 14.1 14.4 13.5 6.9 7.9 7.9 14.5 13.6 15.1 16.3 7.3 15.7 12.5 16.2 10.0 9.6 7.9 9.4 14.4 9.6 16.4 7.7 5.1 10.6 5.6 15.5 12.5 17.0 17.2 6.4 7.8 17.2 15.8 17.4 15.8 17.7 17.7 17.8 16.8 15.9 17.5 15.7 18.1 8.9 11.5 16.4 17.9 17.9 18.1 17.9 9.6 6.9 11.5
T27 3.0 2.7 4.0 3.4 7.3 8.9 6.7 9.6 5.1 2.0 10.1 1.4 5.4 5.3 8.7 7.3 7.9 8.6 11.4 11.3 8.8 9.0 2.3 9.5 9.6 9.2 5.4 4.5 8.6 8.2 6.5 5.7 6.8 6.5 4.4 10.4 7.4 6.3 9.5 10.2 6.8 8.0 7.4 4.2 12.1 8.6 7.0 8.1 5.8 14.7 14.9 14.0 6.3 8.0 8.0 15.1 14.1 15.5 16.8 6.7 16.1 12.9 16.7 10.3 9.5 7.3 9.4 15.0 9.7 16.8 7.2 4.7 10.4 5.2 16.0 12.8 17.5 17.6 6.7 7.2 17.6 16.3 17.8 16.3 18.1 18.1 18.2 17.1 16.2 17.8 16.3 18.5 8.3 11.6 17.0 18.3 18.2 18.5 18.2 9.0 7.0 11.6
T28 3.3 3.0 4.1 3.4 7.7 9.3 7.1 9.9 5.2 2.4 10.5 1.6 5.4 5.4 9.0 7.7 8.3 8.8 11.8 11.6 9.2 9.4 2.5 10.0 10.1 9.6 5.0 4.1 8.8 8.4 6.5 5.3 6.5 6.1 4.0 10.8 7.2 5.8 9.8 10.7 7.2 7.6 7.8 3.9 12.6 8.3 7.4 8.6 5.4 15.1 15.3 14.3 5.9 8.0 8.0 15.4 14.4 15.8 17.2 6.3 16.4 13.1 16.9 10.4 9.3 6.8 9.3 15.4 9.6 17.0 6.7 4.6 10.1 5.0 16.4 12.8 17.7 17.9 7.0 6.8 17.8 16.7 18.0 16.7 18.3 18.3 18.3 17.3 16.3 18.0 16.7 18.8 7.9 11.5 17.3 18.5 18.4 18.6 18.4 8.5 7.2 11.6
T29 3.4 3.1 4.1 3.4 7.9 9.5 7.3 10.1 5.1 2.8 10.7 1.9 5.3 5.3 9.1 8.1 8.7 8.9 12.0 11.8 9.6 9.8 2.8 10.3 10.4 10.0 4.6 3.7 8.8 8.4 6.4 4.9 6.3 5.7 3.7 11.2 6.9 5.5 9.8 11.0 7.6 7.3 8.2 3.8 12.9 8.0 7.8 8.9 5.2 15.3 15.4 14.5 5.6 7.9 7.8 15.6 14.5 15.9 17.3 6.0 16.4 13.1 17.0 10.4 9.0 6.5 9.1 15.6 9.5 17.0 6.5 4.7 9.8 5.0 16.6 12.8 17.8 17.9 7.3 6.6 17.9 16.9 18.0 16.9 18.3 18.3 18.4 17.2 16.2 18.0 17.0 18.8 7.6 11.4 17.6 18.5 18.4 18.7 18.4 8.2 7.5 11.4
T30 4.7 4.4 5.2 4.5 9.2 10.8 8.6 11.4 6.1 3.6 12.0 2.5 6.3 6.2 10.3 9.1 9.7 10.1 13.3 13.1 10.6 10.9 3.1 11.4 11.6 11.0 3.9 2.9 10.0 9.5 7.3 4.1 6.5 5.0 2.5 12.3 7.3 4.5 11.0 12.1 8.4 6.9 9.0 2.5 14.1 8.2 8.5 9.8 3.9 16.6 16.7 15.8 4.4 8.7 8.7 16.9 15.8 17.1 18.6 4.8 17.7 14.2 18.2 11.4 9.3 5.4 9.6 16.9 10.2 18.2 5.2 3.9 9.9 4.1 17.9 13.7 19.0 19.1 7.7 5.3 19.0 18.2 19.2 18.2 19.4 19.4 19.5 18.3 17.2 19.1 18.3 20.0 6.3 12.1 18.9 19.6 19.5 19.8 19.5 7.0 7.5 12.1
T31 4.1 3.8 4.7 4.1 8.5 10.2 8.0 10.8 5.7 3.1 11.4 2.0 5.9 5.8 9.8 8.5 9.1 9.6 12.6 12.5 10.0 10.3 2.7 10.8 10.9 10.4 4.3 3.4 9.5 9.1 7.0 4.6 6.5 5.4 3.1 11.7 7.2 5.1 10.5 11.5 7.9 7.2 8.5 3.0 13.5 8.2 8.0 9.2 4.5 16.0 16.1 15.2 5.0 8.4 8.4 16.3 15.3 16.6 18.0 5.4 17.1 13.7 17.7 11.0 9.3 6.0 9.5 16.3 10.0 17.7 5.8 4.1 10.0 4.4 17.3 13.4 18.5 18.6 7.4 5.9 18.5 17.6 18.7 17.6 19.0 19.0 19.0 17.9 16.9 18.6 17.6 19.5 7.0 11.8 18.2 19.2 19.1 19.3 19.1 7.6 7.3 11.9
T32 3.2 2.9 3.5 2.8 7.8 9.5 7.3 10.1 4.4 3.5 10.6 2.8 4.6 4.5 8.8 8.6 9.2 8.5 11.9 11.8 10.1 10.2 3.7 10.8 10.8 10.5 4.1 3.3 8.3 7.8 5.7 4.4 5.3 5.1 3.7 11.6 6.0 5.1 9.4 11.5 8.3 6.5 8.9 4.2 13.1 7.1 8.5 9.6 5.2 15.3 15.3 14.2 5.6 7.1 7.0 15.5 14.3 15.5 17.1 5.8 16.0 12.5 16.5 9.7 8.1 6.3 8.2 15.7 8.6 16.6 6.5 5.4 8.9 5.8 16.5 12.1 17.3 17.4 8.2 6.7 17.3 16.9 17.5 16.9 17.8 17.7 17.8 16.6 15.6 17.4 17.1 18.3 7.6 10.5 17.5 17.9 17.9 18.1 17.9 8.1 8.4 10.6
T33 4.1 3.9 4.2 3.6 8.7 10.4 8.3 11.0 5.0 4.2 11.5 3.3 5.1 5.0 9.6 9.5 10.1 9.3 12.9 12.7 11.0 11.1 4.1 11.7 11.8 11.4 3.2 2.3 9.1 8.6 6.2 3.5 5.2 4.3 2.8 12.5 5.9 4.1 10.1 12.4 9.0 5.8 9.6 3.6 14.1 6.9 9.2 10.4 4.4 16.3 16.2 15.1 4.7 7.5 7.4 16.5 15.1 16.3 17.9 4.9 16.8 13.2 17.3 10.3 8.0 5.3 8.3 16.7 8.9 17.3 5.5 5.2 8.7 5.4 17.4 12.5 18.1 18.1 8.7 5.8 18.0 17.8 18.2 17.8 18.4 18.4 18.5 17.2 16.1 18.0 18.0 19.0 6.7 10.8 18.5 18.6 18.5 18.7 18.5 7.2 8.7 10.8
T34 4.5 4.3 4.5 3.9 9.1 10.9 8.7 11.4 5.2 4.7 11.9 3.7 5.3 5.2 9.9 10.0 10.6 9.6 13.3 13.1 11.5 11.6 4.5 12.1 12.2 11.8 2.7 1.8 9.4 8.8 6.4 3.0 5.1 3.8 2.5 13.0 5.8 3.7 10.4 12.9 9.5 5.4 10.1 3.6 14.5 6.7 9.7 10.8 4.0 16.7 16.6 15.5 4.3 7.5 7.5 16.9 15.5 16.6 18.3 4.5 17.0 13.4 17.6 10.4 7.8 4.9 8.3 17.1 8.9 17.6 5.2 5.3 8.4 5.5 17.8 12.7 18.3 18.4 9.1 5.5 18.3 18.2 18.4 18.2 18.6 18.6 18.7 17.3 16.2 18.2 18.5 19.3 6.3 10.8 18.9 18.8 18.7 18.9 18.7 6.7 9.0 10.8
T35 5.2 5.0 5.2 4.6 9.8 11.6 9.4 12.1 5.8 5.2 12.6 4.1 5.9 5.8 10.6 10.5 11.1 10.3 14.0 13.8 12.0 12.2 4.8 12.7 12.8 12.4 2.2 1.3 10.0 9.5 6.9 2.5 5.3 3.3 1.9 13.6 6.1 3.1 11.1 13.5 10.0 5.2 10.6 3.2 15.2 6.8 10.1 11.3 3.4 17.4 17.3 16.2 3.6 8.0 8.0 17.5 16.2 17.3 19.0 3.8 17.7 14.0 18.2 11.0 8.0 4.2 8.6 17.8 9.3 18.2 4.5 5.1 8.5 5.2 18.5 13.2 19.0 19.0 9.4 4.9 18.9 18.9 19.0 18.9 19.2 19.2 19.3 17.9 16.8 18.7 19.2 19.9 5.6 11.2 19.6 19.4 19.3 19.5 19.3 6.0 9.2 11.2
T36 5.3 5.1 5.2 4.6 9.9 11.6 9.5 12.1 5.7 5.5 12.7 4.4 5.8 5.7 10.6 10.8 11.4 10.2 14.0 13.8 12.3 12.4 5.1 13.0 13.0 12.6 1.9 1.0 10.0 9.4 6.8 2.2 5.0 3.0 2.0 13.8 5.8 2.8 11.0 13.7 10.3 4.8 10.9 3.5 15.4 6.4 10.4 11.6 3.5 17.5 17.3 16.2 3.7 7.8 7.8 17.6 16.1 17.2 18.9 3.8 17.6 13.9 18.1 10.9 7.7 4.1 8.3 17.9 9.1 18.1 4.5 5.5 8.1 5.6 18.5 13.0 18.9 18.9 9.8 5.0 18.7 18.9 18.9 19.0 19.1 19.1 19.2 17.7 16.6 18.6 19.3 19.8 5.7 10.9 19.6 19.3 19.2 19.4 19.1 6.0 9.5 11.0
T37 2.9 2.7 3.0 2.3 7.5 9.3 7.1 9.8 3.8 4.0 10.3 3.4 4.0 3.9 8.3 8.8 9.4 8.0 11.7 11.5 10.3 10.4 4.3 10.9 10.9 10.7 4.1 3.3 7.9 7.3 5.1 4.4 4.7 5.0 4.1 11.6 5.4 5.1 8.9 11.7 8.6 6.2 9.2 4.8 13.1 6.5 8.9 9.9 5.6 15.1 15.0 13.9 5.9 6.4 6.4 15.2 13.9 15.0 16.7 6.1 15.5 12.0 16.1 9.1 7.5 6.4 7.6 15.6 8.0 16.1 6.8 6.1 8.4 6.4 16.2 11.4 16.8 16.9 8.7 7.1 16.8 16.6 17.0 16.6 17.2 17.2 17.3 16.0 15.0 16.8 16.9 17.8 7.9 9.9 17.3 17.4 17.3 17.5 17.3 8.3 9.0 9.9
T38 2.9 2.8 2.8 2.2 7.5 9.3 7.2 9.8 3.6 4.3 10.3 3.7 3.7 3.6 8.2 9.0 9.6 7.9 11.7 11.5 10.5 10.5 4.6 11.0 11.1 10.8 4.0 3.3 7.7 7.1 4.8 4.3 4.4 4.9 4.2 11.8 5.0 5.1 8.7 11.9 8.9 6.0 9.4 5.0 13.1 6.2 9.2 10.2 5.8 15.1 14.9 13.8 6.0 6.1 6.1 15.2 13.8 14.9 16.6 6.2 15.3 11.7 15.9 8.8 7.1 6.5 7.2 15.6 7.6 15.9 6.9 6.4 8.0 6.7 16.1 11.2 16.6 16.7 9.0 7.3 16.6 16.5 16.7 16.6 17.0 17.0 17.0 15.8 14.7 16.5 16.9 17.6 8.0 9.5 17.2 17.1 17.1 17.3 17.1 8.4 9.3 9.6
T39 2.3 2.2 2.3 1.6 6.9 8.6 6.5 9.1 3.2 4.0 9.6 3.6 3.4 3.3 7.6 8.5 9.1 7.3 11.0 10.8 9.9 10.0 4.6 10.5 10.5 10.3 4.7 3.9 7.2 6.6 4.5 4.9 4.6 5.6 4.8 11.2 5.2 5.7 8.2 11.3 8.4 6.5 9.0 5.4 12.5 6.5 8.8 9.7 6.3 14.4 14.3 13.2 6.6 5.9 5.9 14.6 13.2 14.3 16.0 6.8 14.8 11.3 15.4 8.5 7.3 7.1 7.2 15.0 7.5 15.4 7.5 6.6 8.3 7.0 15.5 10.8 16.1 16.2 8.7 7.8 16.1 15.9 16.3 16.0 16.5 16.5 16.6 15.4 14.3 16.1 16.3 17.1 8.6 9.4 16.6 16.7 16.6 16.9 16.6 9.0 9.2 9.4
T40 2.9 2.8 2.6 2.0 7.4 9.2 7.1 9.6 3.2 4.6 10.1 4.1 3.4 3.3 8.0 9.2 9.8 7.6 11.5 11.3 10.6 10.6 5.0 11.1 11.1 11.0 4.1 3.5 7.4 6.8 4.4 4.4 4.1 5.0 4.5 11.9 4.7 5.2 8.4 12.0 9.1 5.8 9.7 5.4 13.1 5.9 9.5 10.4 6.0 15.0 14.7 13.6 6.2 5.7 5.7 15.0 13.5 14.6 16.3 6.4 15.0 11.4 15.6 8.5 6.7 6.6 6.8 15.5 7.2 15.6 7.1 6.8 7.7 7.1 16.0 10.8 16.3 16.4 9.3 7.5 16.3 16.4 16.4 16.4 16.7 16.6 16.7 15.4 14.3 16.2 16.9 17.3 8.3 9.1 17.1 16.8 16.7 17.0 16.7 8.6 9.7 9.2
T41 2.5 2.4 2.3 1.7 7.0 8.8 6.7 9.3 3.1 4.3 9.8 3.9 3.2 3.2 7.7 8.8 9.4 7.3 11.2 11.0 10.2 10.2 4.8 10.7 10.7 10.6 4.5 3.8 7.1 6.6 4.3 4.7 4.3 5.4 4.8 11.4 4.9 5.6 8.2 11.6 8.7 6.2 9.3 5.5 12.7 6.1 9.1 10.0 6.3 14.6 14.4 13.3 6.5 5.7 5.7 14.7 13.2 14.4 16.0 6.7 14.8 11.2 15.3 8.4 7.0 7.0 6.9 15.2 7.3 15.3 7.4 6.8 8.0 7.1 15.6 10.7 16.1 16.2 9.0 7.8 16.1 16.0 16.2 16.1 16.5 16.5 16.5 15.3 14.2 16.0 16.5 17.1 8.6 9.2 16.7 16.6 16.6 16.8 16.6 8.9 9.5 9.2
T42 5.2 5.1 4.7 4.2 9.7 11.5 9.4 11.9 5.0 6.1 12.4 5.2 5.0 4.9 10.1 11.2 11.8 9.7 13.8 13.6 12.7 12.8 6.0 13.3 13.3 13.1 1.8 1.4 9.4 8.7 6.0 2.1 3.8 2.6 3.0 14.1 4.7 2.9 10.4 14.1 10.9 3.9 11.5 4.7 15.4 5.3 11.1 12.2 4.4 17.2 16.9 15.7 4.4 6.8 6.9 17.3 15.6 16.6 18.5 4.3 16.9 13.1 17.5 10.0 6.5 4.4 7.2 17.9 8.0 17.4 5.2 6.6 7.0 6.8 18.2 12.1 18.2 18.1 10.6 5.8 18.0 18.7 18.1 18.7 18.3 18.3 18.3 16.8 15.6 17.7 19.2 19.0 6.3 9.8 19.4 18.4 18.3 18.6 18.3 6.4 10.5 9.9
T43 4.4 4.3 3.9 3.4 8.8 10.6 8.6 11.1 4.2 5.6 11.5 4.8 4.3 4.2 9.3 10.5 11.1 8.8 13.0 12.7 12.0 12.0 5.7 12.6 12.6 12.4 2.7 2.2 8.6 7.9 5.3 2.9 3.6 3.5 3.6 13.3 4.4 3.8 9.6 13.4 10.3 4.5 10.9 5.0 14.6 5.2 10.6 11.6 5.0 16.4 16.1 14.9 5.1 6.2 6.2 16.4 14.8 15.8 17.6 5.1 16.1 12.3 16.7 9.3 6.3 5.3 6.8 17.0 7.5 16.6 6.0 6.7 7.0 6.9 17.3 11.4 17.4 17.4 10.2 6.5 17.2 17.8 17.3 17.9 17.6 17.5 17.6 16.2 15.0 17.0 18.3 18.3 7.1 9.4 18.5 17.7 17.6 17.8 17.6 7.3 10.3 9.4
T44 4.4 4.3 4.2 3.6 9.0 10.8 8.7 11.3 4.8 5.1 11.8 4.2 4.8 4.7 9.6 10.3 10.9 9.3 13.2 13.0 11.7 11.9 5.1 12.4 12.4 12.1 2.6 1.8 9.0 8.4 5.9 2.8 4.4 3.5 2.9 13.2 5.1 3.6 10.1 13.2 9.9 4.9 10.5 4.2 14.6 6.0 10.1 11.2 4.4 16.6 16.4 15.2 4.6 6.9 6.9 16.7 15.2 16.2 18.0 4.7 16.6 12.9 17.2 9.9 7.1 5.0 7.6 17.1 8.3 17.1 5.5 6.0 7.7 6.2 17.6 12.1 17.9 17.9 9.7 5.9 17.8 18.0 17.9 18.1 18.2 18.1 18.2 16.8 15.7 17.6 18.4 18.8 6.6 10.1 18.7 18.3 18.2 18.5 18.2 6.9 9.6 10.2
T45 3.8 3.6 3.6 3.0 8.4 10.2 8.0 10.6 4.3 4.7 11.1 3.9 4.4 4.3 9.1 9.7 10.3 8.7 12.5 12.3 11.2 11.3 4.8 11.8 11.8 11.6 3.2 2.4 8.5 7.9 5.4 3.4 4.3 4.1 3.4 12.6 5.1 4.2 9.5 12.6 9.4 5.3 10.0 4.5 14.0 6.0 9.7 10.8 5.0 16.0 15.8 14.6 5.2 6.6 6.6 16.1 14.6 15.7 17.4 5.3 16.1 12.4 16.6 9.5 7.1 5.6 7.4 16.5 8.0 16.6 6.0 6.1 7.9 6.3 17.0 11.7 17.4 17.4 9.3 6.4 17.3 17.4 17.4 17.5 17.7 17.7 17.7 16.4 15.3 17.2 17.8 18.3 7.2 9.9 18.1 17.8 17.8 18.0 17.7 7.5 9.5 9.9
T46 4.8 4.7 4.5 4.0 9.4 11.2 9.1 11.6 5.0 5.6 12.1 4.6 5.0 4.9 9.9 10.7 11.3 9.5 13.5 13.3 12.2 12.3 5.4 12.8 12.9 12.6 2.1 1.5 9.3 8.6 6.0 2.4 4.2 3.1 2.8 13.6 5.0 3.2 10.3 13.6 10.3 4.5 10.9 4.3 15.0 5.7 10.5 11.7 4.3 16.9 16.7 15.6 4.4 7.0 7.0 17.0 15.5 16.5 18.3 4.4 16.9 13.1 17.4 10.1 6.9 4.6 7.5 17.5 8.3 17.3 5.2 6.2 7.5 6.3 18.0 12.2 18.1 18.1 10.1 5.7 18.0 18.4 18.1 18.4 18.3 18.3 18.4 16.9 15.8 17.8 18.8 19.0 6.4 10.1 19.1 18.5 18.4 18.6 18.3 6.6 10.0 10.2
T47 3.4 3.2 3.0 2.4 7.8 9.6 7.6 10.1 3.5 4.9 10.6 4.3 3.6 3.5 8.4 9.6 10.2 8.0 12.0 11.8 11.0 11.1 5.2 11.6 11.6 11.4 3.7 3.0 7.7 7.1 4.6 3.9 3.9 4.5 4.2 12.3 4.5 4.7 8.8 12.4 9.5 5.4 10.1 5.2 13.6 5.6 9.8 10.8 5.7 15.4 15.1 14.0 5.9 5.8 5.8 15.5 13.9 15.0 16.7 6.0 15.4 11.7 15.9 8.7 6.6 6.2 6.8 16.0 7.3 15.9 6.7 6.7 7.5 7.0 16.4 11.0 16.6 16.7 9.6 7.2 16.5 16.8 16.7 16.9 16.9 16.9 17.0 15.6 14.5 16.4 17.3 17.6 7.9 9.2 17.5 17.1 17.0 17.2 17.0 8.1 9.9 9.2
T48 3.8 3.7 3.3 2.8 8.2 10.0 8.0 10.4 3.7 5.3 10.9 4.6 3.7 3.6 8.7 10.1 10.6 8.2 12.4 12.1 11.5 11.5 5.5 12.0 12.0 11.8 3.3 2.7 8.0 7.4 4.8 3.5 3.6 4.1 4.0 12.7 4.3 4.4 9.0 12.9 9.9 4.9 10.5 5.2 14.0 5.3 10.2 11.2 5.5 15.8 15.5 14.3 5.7 5.9 5.8 15.8 14.2 15.2 17.0 5.7 15.6 11.8 16.1 8.8 6.3 5.9 6.6 16.4 7.2 16.1 6.5 6.9 7.1 7.1 16.7 11.0 16.8 16.9 9.9 7.0 16.7 17.2 16.8 17.2 17.1 17.1 17.1 15.7 14.6 16.5 17.7 17.8 7.6 9.1 17.9 17.2 17.1 17.4 17.1 7.8 10.2 9.2
T49 5.0 4.9 4.4 3.9 9.4 11.2 9.2 11.6 4.5 6.3 12.0 5.5 4.5 4.4 9.7 11.3 11.9 9.2 13.5 13.2 12.7 12.8 6.4 13.3 13.3 13.1 2.3 2.0 8.8 8.2 5.4 2.5 3.2 2.9 3.7 14.0 4.0 3.4 9.9 14.1 11.1 3.7 11.6 5.4 15.3 4.6 11.3 12.4 5.1 16.9 16.5 15.3 5.1 6.2 6.2 16.9 15.2 16.0 18.0 5.0 16.3 12.4 16.9 9.4 5.8 5.0 6.5 17.6 7.3 16.8 5.8 7.2 6.4 7.4 17.8 11.4 17.6 17.5 11.0 6.5 17.3 18.3 17.4 18.3 17.6 17.6 17.7 16.2 15.0 17.0 18.9 18.4 6.9 9.1 19.0 17.8 17.7 17.9 17.7 7.0 11.0 9.2
T50 4.7 4.6 4.2 3.7 9.1 10.9 8.9 11.4 4.4 6.0 11.8 5.2 4.4 4.3 9.5 11.0 11.5 9.0 13.3 13.0 12.4 12.5 6.1 13.0 13.0 12.8 2.4 2.0 8.7 8.1 5.4 2.6 3.4 3.1 3.6 13.7 4.2 3.5 9.8 13.8 10.7 4.1 11.3 5.2 15.0 4.9 11.0 12.0 5.0 16.7 16.3 15.1 5.0 6.2 6.2 16.7 15.0 15.9 17.8 5.0 16.3 12.4 16.8 9.4 6.1 5.1 6.7 17.3 7.4 16.7 5.9 7.0 6.7 7.2 17.6 11.4 17.5 17.5 10.6 6.4 17.3 18.1 17.4 18.1 17.6 17.6 17.7 16.2 15.0 17.0 18.6 18.4 7.0 9.3 18.8 17.8 17.7 17.9 17.7 7.1 10.7 9.3
T51 4.0 4.1 2.4 2.7 6.9 8.6 7.0 8.8 1.5 7.2 9.2 7.0 1.2 1.1 6.4 10.7 11.1 5.8 10.7 10.4 11.8 11.6 8.0 12.1 11.9 12.2 6.0 5.7 5.4 4.6 1.8 6.1 2.4 6.3 7.3 12.6 2.4 7.0 6.4 13.1 11.0 5.8 11.6 8.5 13.2 4.0 11.6 12.2 8.7 14.0 13.3 12.0 8.7 2.6 2.6 13.8 11.8 12.5 14.6 8.7 12.7 8.7 13.2 5.7 4.3 8.6 3.8 15.0 4.1 13.1 9.5 9.9 5.7 10.2 14.7 7.8 13.9 13.8 11.8 10.1 13.6 15.2 13.7 15.3 13.9 13.9 14.0 12.5 11.3 13.3 16.2 14.7 10.7 6.0 16.0 14.1 14.0 14.2 14.0 10.6 12.5 6.0
T52 4.3 4.5 2.8 3.0 7.2 9.0 7.4 9.1 1.8 7.4 9.5 7.2 1.5 1.4 6.7 11.0 11.5 6.1 11.0 10.7 12.2 12.0 8.2 12.4 12.3 12.5 5.9 5.7 5.6 4.8 1.9 6.0 2.1 6.2 7.3 12.9 2.1 6.9 6.6 13.4 11.3 5.6 11.9 8.6 13.6 3.7 11.9 12.5 8.7 14.3 13.6 12.2 8.7 2.5 2.5 14.0 12.0 12.6 14.7 8.6 12.8 8.8 13.3 5.7 4.0 8.5 3.5 15.3 3.9 13.2 9.5 10.1 5.3 10.4 14.9 7.7 14.0 13.9 12.1 10.1 13.7 15.5 13.8 15.6 14.0 14.0 14.1 12.5 11.3 13.4 16.5 14.8 10.6 5.8 16.3 14.1 14.0 14.3 14.0 10.5 12.8 5.9
T53 3.1 3.2 1.7 1.7 6.5 8.4 6.6 8.6 1.3 6.1 9.1 5.9 1.3 1.2 6.5 9.8 10.3 6.0 10.6 10.3 11.0 10.9 6.9 11.4 11.3 11.4 5.5 5.1 5.7 5.0 2.3 5.7 3.0 6.0 6.5 11.9 3.2 6.6 6.7 12.3 10.1 6.0 10.6 7.6 12.8 4.8 10.6 11.3 8.0 13.9 13.4 12.1 8.1 3.6 3.5 13.8 12.0 12.9 14.8 8.1 13.2 9.4 13.7 6.4 5.2 8.1 4.9 14.8 5.1 13.6 8.9 8.9 6.5 9.2 14.7 8.6 14.4 14.4 10.8 9.4 14.3 15.2 14.4 15.3 14.6 14.6 14.7 13.3 12.2 14.1 16.0 15.3 10.0 7.0 16.0 14.8 14.7 14.9 14.7 10.1 11.5 7.1
T54 3.3 3.4 2.1 1.9 7.1 8.9 7.0 9.2 2.0 6.0 9.7 5.7 2.0 1.8 7.1 10.1 10.6 6.6 11.1 10.9 11.3 11.2 6.6 11.7 11.6 11.7 4.8 4.4 6.3 5.6 2.9 5.0 2.7 5.4 5.9 12.3 3.2 5.9 7.4 12.6 10.2 5.4 10.8 7.0 13.3 4.6 10.7 11.4 7.4 14.5 14.0 12.8 7.5 4.0 4.0 14.4 12.6 13.5 15.4 7.4 13.8 10.0 14.4 7.0 5.2 7.5 5.1 15.3 5.5 14.3 8.3 8.5 6.4 8.8 15.3 9.2 15.1 15.1 10.7 8.8 14.9 15.8 15.0 15.9 15.2 15.2 15.3 13.9 12.7 14.7 16.6 16.0 9.4 7.4 16.6 15.4 15.3 15.5 15.3 9.5 11.3 7.5
T55 3.1 3.1 2.0 1.7 7.0 8.8 6.9 9.2 2.1 5.7 9.6 5.3 2.1 2.0 7.2 9.8 10.3 6.7 11.1 10.8 11.1 11.0 6.3 11.5 11.4 11.4 4.8 4.3 6.4 5.7 3.1 4.9 3.0 5.4 5.7 12.1 3.5 5.9 7.4 12.4 9.9 5.6 10.5 6.8 13.1 4.9 10.4 11.1 7.2 14.5 14.0 12.8 7.3 4.3 4.3 14.4 12.7 13.6 15.5 7.3 14.0 10.2 14.5 7.2 5.6 7.4 5.4 15.3 5.8 14.4 8.1 8.2 6.7 8.5 15.3 9.4 15.2 15.2 10.4 8.6 15.1 15.8 15.2 15.9 15.4 15.4 15.5 14.1 13.0 14.9 16.5 16.1 9.3 7.7 16.6 15.6 15.5 15.7 15.5 9.4 10.9 7.8
T56 4.2 4.2 2.8 2.8 7.6 9.4 7.7 9.7 2.3 6.9 10.1 6.6 2.1 2.0 7.4 10.9 11.4 6.8 11.6 11.3 12.2 12.0 7.5 12.5 12.4 12.5 4.9 4.7 6.4 5.7 2.8 5.0 1.8 5.3 6.3 13.1 2.2 6.0 7.4 13.5 11.1 4.9 11.7 7.6 13.9 3.7 11.6 12.3 7.7 14.9 14.3 13.0 7.7 3.5 3.5 14.7 12.8 13.5 15.6 7.6 13.8 9.8 14.3 6.7 4.3 7.6 4.3 15.8 4.8 14.1 8.5 9.2 5.5 9.5 15.6 8.7 15.0 14.9 11.7 9.1 14.7 16.2 14.8 16.3 15.0 15.0 15.1 13.5 12.3 14.4 17.1 15.8 9.6 6.7 16.9 15.1 15.0 15.3 15.0 9.6 12.2 6.8
T57 4.9 5.0 3.7 3.5 8.6 10.4 8.6 10.6 3.2 7.4 11.0 6.9 3.0 2.9 8.3 11.7 12.2 7.7 12.5 12.2 12.9 12.9 7.8 13.3 13.2 13.3 4.2 4.2 7.3 6.5 3.7 4.3 1.2 4.5 5.9 13.9 1.9 5.3 8.3 14.3 11.7 4.0 12.3 7.5 14.8 3.0 12.2 13.0 7.3 15.9 15.2 13.9 7.2 4.1 4.1 15.7 13.7 14.3 16.5 7.0 14.5 10.5 15.1 7.4 3.9 6.9 4.4 16.8 5.1 14.9 7.9 9.2 4.9 9.4 16.6 9.3 15.7 15.6 12.1 8.6 15.4 17.1 15.5 17.2 15.6 15.6 15.7 14.1 12.8 15.0 18.0 16.5 9.0 6.9 17.9 15.8 15.7 15.9 15.6 8.9 12.5 7.0
T58 4.5 4.6 3.1 3.1 7.9 9.6 7.9 9.9 2.4 7.3 10.2 6.9 2.2 2.1 7.5 11.2 11.7 6.9 11.8 11.4 12.5 12.4 7.9 12.8 12.7 12.8 5.0 4.8 6.5 5.7 2.8 5.1 1.5 5.3 6.5 13.4 1.9 6.0 7.5 13.8 11.4 4.7 12.0 7.9 14.1 3.3 11.9 12.7 7.9 15.1 14.4 13.1 7.9 3.4 3.4 14.9 12.9 13.5 15.6 7.7 13.7 9.7 14.3 6.6 3.9 7.6 4.0 16.0 4.6 14.1 8.6 9.5 5.1 9.8 15.8 8.6 14.9 14.8 12.0 9.3 14.6 16.3 14.7 16.4 14.9 14.9 15.0 13.4 12.2 14.2 17.2 15.7 9.7 6.4 17.1 15.0 14.9 15.2 14.9 9.6 12.5 6.5
T59 4.9 5.0 3.5 3.5 8.2 10.0 8.3 10.2 2.8 7.6 10.6 7.2 2.6 2.5 7.8 11.6 12.1 7.2 12.1 11.8 12.9 12.8 8.1 13.2 13.1 13.2 4.9 4.8 6.8 6.0 3.1 5.0 1.1 5.1 6.5 13.8 1.5 5.9 7.8 14.2 11.8 4.4 12.4 8.0 14.5 2.9 12.3 13.1 7.9 15.5 14.7 13.4 7.8 3.4 3.5 15.2 13.1 13.8 15.9 7.7 13.9 9.9 14.5 6.8 3.6 7.5 3.8 16.4 4.5 14.3 8.6 9.7 4.7 9.9 16.1 8.6 15.1 15.0 12.3 9.2 14.8 16.6 14.8 16.7 15.0 15.0 15.1 13.4 12.2 14.3 17.6 15.9 9.6 6.3 17.4 15.2 15.1 15.3 15.0 9.5 12.8 6.4
T60 4.5 4.5 3.2 3.1 8.1 9.9 8.2 10.2 2.8 7.0 10.6 6.6 2.6 2.5 8.0 11.2 11.7 7.4 12.1 11.8 12.5 12.4 7.5 12.9 12.8 12.9 4.4 4.2 7.0 6.2 3.4 4.5 1.6 4.7 5.9 13.5 2.1 5.4 8.0 13.8 11.3 4.4 11.9 7.4 14.4 3.4 11.8 12.6 7.3 15.5 14.9 13.6 7.3 4.0 4.0 15.3 13.3 14.1 16.1 7.1 14.3 10.3 14.8 7.2 4.2 7.0 4.5 16.4 5.1 14.7 8.0 9.0 5.3 9.3 16.2 9.2 15.5 15.4 11.8 8.7 15.2 16.7 15.3 16.8 15.5 15.5 15.5 14.0 12.7 14.8 17.6 16.3 9.1 7.0 17.5 15.6 15.5 15.7 15.5 9.0 12.2 7.0
T61 4.2 4.2 3.2 2.9 8.2 10.0 8.1 10.3 3.0 6.5 10.7 6.0 2.9 2.8 8.2 10.9 11.4 7.7 12.2 11.9 12.2 12.2 6.9 12.7 12.6 12.6 3.9 3.6 7.3 6.6 3.8 4.0 2.1 4.3 5.3 13.3 2.8 5.0 8.3 13.6 10.9 4.4 11.5 6.7 14.3 3.9 11.3 12.2 6.7 15.6 15.1 13.8 6.7 4.6 4.6 15.5 13.7 14.5 16.5 6.6 14.7 10.8 15.3 7.7 4.9 6.6 5.2 16.4 5.8 15.1 7.5 8.4 5.8 8.6 16.4 9.8 16.0 15.9 11.2 8.1 15.7 16.9 15.8 17.0 16.0 16.0 16.1 14.5 13.4 15.4 17.7 16.8 8.6 7.7 17.7 16.2 16.1 16.3 16.0 8.6 11.6 7.7
T62 5.6 5.6 4.5 4.3 9.4 11.2 9.4 11.5 4.1 7.7 11.9 7.1 3.9 3.8 9.2 12.3 12.8 8.7 13.4 13.1 13.6 13.6 8.0 14.0 14.0 14.0 3.5 3.6 8.2 7.5 4.6 3.6 1.4 3.6 5.5 14.7 2.2 4.5 9.2 15.0 12.3 3.1 12.8 7.2 15.6 2.8 12.6 13.5 6.7 16.8 16.1 14.8 6.6 4.9 4.9 16.6 14.6 15.2 17.4 6.3 15.4 11.4 15.9 8.2 4.0 6.1 4.8 17.7 5.8 15.7 7.3 9.1 4.6 9.2 17.5 10.0 16.6 16.5 12.5 8.0 16.2 18.0 16.3 18.1 16.4 16.4 16.5 14.8 13.6 15.7 18.9 17.4 8.3 7.5 18.8 16.6 16.5 16.7 16.4 8.1 12.7 7.6
T63 5.8 5.8 4.6 4.5 9.6 11.4 9.6 11.6 4.2 8.0 12.0 7.4 4.0 3.9 9.3 12.5 13.0 8.7 13.5 13.2 13.8 13.8 8.3 14.3 14.2 14.2 3.7 3.9 8.2 7.5 4.6 3.8 1.1 3.8 5.7 14.9 2.0 4.7 9.2 15.2 12.5 3.0 13.1 7.5 15.8 2.5 12.9 13.8 6.9 16.9 16.2 14.8 6.8 4.7 4.8 16.6 14.6 15.2 17.4 6.5 15.3 11.3 15.9 8.1 3.7 6.3 4.6 17.8 5.6 15.7 7.5 9.4 4.3 9.5 17.5 9.9 16.5 16.4 12.7 8.2 16.1 18.1 16.2 18.2 16.3 16.3 16.4 14.7 13.4 15.6 19.0 17.3 8.5 7.2 18.8 16.5 16.4 16.6 16.3 8.2 13.0 7.3
T64 5.4 5.4 4.5 4.2 9.5 11.3 9.4 11.6 4.3 7.3 12.0 6.5 4.2 4.1 9.5 12.0 12.5 8.9 13.5 13.3 13.3 13.3 7.4 13.8 13.8 13.7 2.9 2.9 8.5 7.8 4.9 3.0 2.1 3.2 4.8 14.5 2.9 3.9 9.6 14.7 11.9 3.1 12.4 6.5 15.6 3.5 12.2 13.2 6.0 16.9 16.4 15.1 5.9 5.4 5.4 16.8 14.9 15.6 17.7 5.7 15.8 11.9 16.4 8.7 4.7 5.5 5.5 17.7 6.4 16.2 6.6 8.4 5.3 8.5 17.7 10.6 17.0 16.9 11.9 7.3 16.7 18.2 16.8 18.3 17.0 17.0 17.1 15.4 14.2 16.3 19.0 17.8 7.7 8.1 19.0 17.1 17.0 17.2 17.0 7.5 12.1 8.2
T65 1.9 1.7 2.1 1.4 6.5 8.2 6.1 8.8 3.1 3.7 9.3 3.5 3.3 3.3 7.3 8.1 8.7 7.0 10.6 10.5 9.5 9.6 4.4 10.1 10.1 9.9 5.1 4.3 6.9 6.4 4.4 5.3 4.9 6.0 5.1 10.8 5.4 6.1 7.9 10.9 8.1 6.9 8.7 5.6 12.1 6.7 8.5 9.4 6.6 14.1 13.9 12.9 6.9 5.9 5.9 14.2 12.9 14.1 15.7 7.1 14.6 11.1 15.1 8.4 7.5 7.5 7.3 14.6 7.6 15.1 7.8 6.7 8.6 7.0 15.1 10.7 15.9 16.0 8.5 8.1 15.9 15.5 16.1 15.6 16.3 16.3 16.4 15.2 14.2 16.0 15.9 16.9 9.0 9.4 16.2 16.5 16.4 16.7 16.4 9.4 9.0 9.5
T66 3.7 3.8 4.7 4.9 1.9 3.1 1.0 3.9 5.5 5.1 4.4 6.2 5.9 5.9 4.3 4.4 4.6 4.7 5.5 5.5 5.1 4.8 6.7 5.2 5.0 5.4 10.6 9.8 5.1 5.4 6.1 10.9 9.3 11.5 10.3 5.6 9.4 11.7 5.7 6.2 5.5 12.1 5.8 10.0 6.6 11.0 6.4 6.2 11.7 8.8 9.2 8.5 12.1 7.8 7.7 9.3 8.8 10.6 11.3 12.5 11.4 9.3 11.9 7.9 11.1 12.9 10.0 9.1 9.4 12.2 13.0 10.0 12.6 10.5 10.2 10.4 12.8 13.2 7.6 13.1 13.3 10.5 13.6 10.5 14.0 14.0 14.0 13.7 13.1 14.1 10.5 14.0 14.2 10.9 11.1 14.1 14.1 14.4 14.2 14.7 9.4 10.9
T67 4.0 4.2 5.1 5.3 2.0 3.0 1.1 3.8 5.9 5.3 4.3 6.4 6.2 6.3 4.5 4.1 4.3 4.9 5.3 5.3 4.8 4.4 6.8 4.8 4.6 5.1 11.0 10.2 5.4 5.7 6.5 11.2 9.6 11.9 10.5 5.2 9.8 12.0 5.9 5.8 5.3 12.5 5.6 10.3 6.2 11.4 6.2 6.0 12.0 8.6 9.0 8.4 12.4 8.1 8.0 9.1 8.7 10.6 11.2 12.8 11.5 9.4 11.9 8.2 11.5 13.2 10.4 8.8 9.8 12.3 13.3 10.1 13.0 10.7 10.0 10.6 12.8 13.2 7.5 13.4 13.4 10.3 13.7 10.3 14.1 14.1 14.1 13.8 13.3 14.2 10.2 14.0 14.4 11.3 10.9 14.2 14.2 14.5 14.3 15.0 9.3 11.2
T68 4.3 4.4 5.4 5.5 2.2 3.0 1.3 3.8 6.2 5.3 4.4 6.5 6.6 6.6 4.7 3.8 4.0 5.2 5.3 5.3 4.4 4.1 6.9 4.5 4.3 4.8 11.2 10.4 5.7 6.0 6.8 11.5 9.9 12.1 10.7 4.9 10.1 12.2 6.1 5.5 5.0 12.8 5.3 10.4 6.0 11.7 6.0 5.7 12.1 8.5 9.0 8.4 12.6 8.5 8.4 9.1 8.8 10.7 11.3 12.9 11.6 9.7 12.1 8.5 11.8 13.4 10.7 8.7 10.1 12.5 13.4 10.2 13.3 10.7 10.0 10.9 13.0 13.4 7.3 13.5 13.6 10.2 13.9 10.2 14.3 14.2 14.3 14.0 13.5 14.4 10.0 14.2 14.6 11.6 10.8 14.4 14.4 14.7 14.5 15.2 9.2 11.6
T69 4.6 4.7 5.6 5.8 2.4 3.0 1.5 3.8 6.5 5.5 4.4 6.7 6.8 6.9 4.9 3.6 3.8 5.4 5.2 5.2 4.2 3.8 7.0 4.2 4.0 4.5 11.4 10.6 5.9 6.2 7.1 11.7 10.2 12.4 10.9 4.6 10.4 12.5 6.3 5.2 4.9 13.1 5.2 10.6 5.7 12.0 5.9 5.5 12.3 8.3 9.0 8.4 12.8 8.7 8.6 9.0 8.8 10.7 11.2 13.2 11.7 9.8 12.1 8.7 12.1 13.7 11.0 8.4 10.4 12.5 13.7 10.3 13.6 10.9 9.9 11.1 13.0 13.4 7.3 13.7 13.6 10.1 13.9 10.0 14.3 14.3 14.3 14.1 13.7 14.5 9.8 14.2 14.8 11.8 10.6 14.5 14.5 14.7 14.6 15.4 9.2 11.8
T70 5.2 5.3 6.3 6.5 2.8 2.9 2.0 3.8 7.2 5.9 4.3 7.1 7.5 7.6 5.3 3.3 3.3 5.8 5.0 5.1 3.6 3.2 7.4 3.6 3.3 3.9 12.1 11.3 6.3 6.7 7.8 12.4 10.9 13.0 11.5 3.9 11.1 13.1 6.7 4.6 4.7 13.8 4.9 11.0 5.1 12.7 5.7 5.2 12.9 8.0 8.7 8.3 13.4 9.4 9.3 8.7 8.8 10.7 11.1 13.8 11.8 10.1 12.2 9.2 12.8 14.3 11.6 7.9 11.0 12.6 14.2 10.7 14.3 11.2 9.6 11.6 13.1 13.5 7.3 14.3 13.8 9.7 14.1 9.7 14.5 14.5 14.5 14.4 14.0 14.8 9.3 14.3 15.4 12.4 10.2 14.7 14.7 14.9 14.8 16.0 9.3 12.4
T71 5.6 5.7 6.7 6.9 3.0 2.9 2.2 3.8 7.5 6.2 4.3 7.4 7.9 7.9 5.5 3.2 3.1 6.1 4.9 5.0 3.4 2.9 7.6 3.2 3.0 3.7 12.4 11.6 6.6 7.0 8.1 12.7 11.3 13.3 11.8 3.6 11.4 13.4 6.9 4.3 4.7 14.1 4.8 11.3 4.8 13.0 5.7 5.0 13.2 7.8 8.6 8.3 13.7 9.7 9.6 8.6 8.8 10.8 11.0 14.1 11.8 10.3 12.2 9.5 13.1 14.6 11.9 7.7 11.3 12.7 14.5 10.9 14.6 11.4 9.4 11.8 13.1 13.6 7.3 14.5 13.9 9.6 14.2 9.5 14.6 14.6 14.6 14.6 14.2 14.9 9.1 14.4 15.6 12.7 10.1 14.7 14.8 15.0 14.9 16.3 9.3 12.7
T72 5.7 5.9 6.8 7.0 2.9 2.7 2.2 3.6 7.6 6.4 4.1 7.6 8.0 8.0 5.4 3.3 3.3 6.0 4.6 4.7 3.5 2.9 7.9 3.2 2.9 3.7 12.6 11.8 6.5 7.0 8.2 12.9 11.4 13.6 12.0 3.5 11.5 13.6 6.8 4.3 4.9 14.3 5.0 11.6 4.6 13.1 5.9 5.2 13.4 7.5 8.4 8.0 13.9 9.7 9.6 8.3 8.5 10.5 10.8 14.3 11.6 10.2 12.0 9.4 13.2 14.8 12.0 7.4 11.3 12.5 14.8 11.2 14.7 11.7 9.2 11.7 12.9 13.4 7.5 14.8 13.7 9.3 14.0 9.2 14.4 14.4 14.4 14.4 14.1 14.7 8.8 14.1 15.9 12.7 9.8 14.5 14.6 14.8 14.7 16.6 9.6 12.7
T73 4.8 4.9 6.0 6.1 2.6 3.0 1.7 3.9 6.8 5.6 4.4 6.8 7.2 7.2 5.1 3.4 3.5 5.7 5.2 5.2 3.9 3.5 7.1 3.9 3.7 4.2 11.7 10.9 6.1 6.5 7.4 12.0 10.5 12.6 11.1 4.3 10.7 12.7 6.5 4.9 4.7 13.4 5.0 10.7 5.5 12.3 5.7 5.3 12.5 8.3 8.9 8.4 13.0 9.1 8.9 8.9 8.9 10.8 11.3 13.4 11.8 10.0 12.2 9.0 12.4 13.9 11.3 8.3 10.7 12.6 13.9 10.4 13.9 10.9 9.8 11.4 13.1 13.6 7.2 13.9 13.8 10.0 14.1 10.0 14.5 14.5 14.5 14.4 13.9 14.7 9.7 14.4 15.0 12.1 10.5 14.6 14.7 14.9 14.8 15.6 9.1 12.1
T74 5.4 5.6 6.1 6.5 1.4 1.3 1.2 2.1 6.7 7.0 2.7 8.1 7.0 7.1 3.7 5.0 5.0 4.4 3.6 3.6 5.1 4.5 8.5 4.8 4.4 5.4 12.4 11.6 4.9 5.4 7.0 12.6 10.5 13.2 12.1 4.8 10.5 13.4 5.1 5.8 6.4 13.7 6.6 11.9 5.1 12.1 7.4 6.8 13.6 6.9 7.3 6.7 14.0 8.5 8.3 7.4 7.1 9.1 9.6 14.3 10.1 8.5 10.5 7.8 12.1 14.7 10.7 7.3 10.0 10.9 14.9 11.8 13.7 12.4 8.3 10.1 11.4 11.9 8.9 15.0 12.1 8.6 12.4 8.6 12.8 12.8 12.8 12.7 12.4 13.1 8.6 12.6 16.0 11.2 9.2 13.0 13.0 13.2 13.1 16.6 10.8 11.2
T75 5.7 5.9 6.4 6.8 1.7 1.3 1.5 2.1 7.0 7.2 2.7 8.3 7.3 7.4 4.0 4.8 4.8 4.6 3.5 3.5 4.9 4.3 8.7 4.5 4.1 5.1 12.7 11.9 5.2 5.7 7.3 12.9 10.9 13.5 12.4 4.5 10.9 13.7 5.4 5.6 6.4 14.0 6.5 12.1 4.7 12.5 7.4 6.7 13.8 6.7 7.2 6.7 14.3 8.8 8.7 7.2 7.1 9.1 9.5 14.6 10.1 8.7 10.5 8.1 12.4 15.0 11.0 7.0 10.3 11.0 15.1 12.0 14.0 12.5 8.2 10.3 11.4 11.9 8.9 15.2 12.2 8.4 12.5 8.4 12.9 12.9 12.9 12.9 12.6 13.2 8.4 12.7 16.3 11.5 9.0 13.0 13.1 13.3 13.2 16.8 10.9 11.5
T76 5.9 6.1 6.8 7.1 2.1 1.5 1.8 2.3 7.3 7.3 2.8 8.4 7.7 7.7 4.3 4.6 4.5 5.0 3.5 3.5 4.6 4.0 8.8 4.2 3.7 4.8 12.9 12.2 5.6 6.1 7.7 13.2 11.2 13.8 12.6 4.2 11.2 14.0 5.7 5.2 6.2 14.3 6.3 12.3 4.4 12.8 7.2 6.5 14.0 6.6 7.2 6.8 14.5 9.2 9.0 7.2 7.2 9.3 9.6 14.8 10.3 9.0 10.7 8.4 12.8 15.2 11.4 6.8 10.6 11.2 15.3 12.1 14.4 12.6 8.1 10.6 11.6 12.1 8.8 15.4 12.4 8.3 12.7 8.3 13.1 13.1 13.1 13.2 12.9 13.4 8.1 12.9 16.5 11.9 8.9 13.3 13.3 13.5 13.4 17.1 10.8 11.9
T77 6.2 6.3 7.1 7.3 2.5 1.7 2.1 2.5 7.7 7.3 3.0 8.5 8.0 8.1 4.7 4.4 4.3 5.4 3.5 3.6 4.3 3.6 8.8 3.8 3.4 4.5 13.2 12.4 6.0 6.5 8.1 13.4 11.5 14.1 12.8 3.8 11.6 14.2 6.1 4.8 6.0 14.6 6.1 12.4 4.1 13.2 7.0 6.2 14.2 6.5 7.3 6.9 14.6 9.5 9.4 7.2 7.4 9.5 9.7 15.0 10.5 9.3 10.9 8.8 13.2 15.5 11.8 6.6 11.0 11.4 15.5 12.1 14.7 12.7 8.1 11.0 11.8 12.3 8.6 15.6 12.6 8.3 13.0 8.2 13.4 13.4 13.4 13.5 13.2 13.7 8.0 13.1 16.6 12.3 8.8 13.5 13.6 13.8 13.7 17.3 10.7 12.2
T78 6.6 6.8 7.3 7.7 2.4 1.1 2.4 1.8 7.8 8.1 2.2 9.2 8.1 8.2 4.3 5.2 5.1 5.0 2.7 2.8 5.0 4.3 9.6 4.4 3.9 5.2 13.6 12.9 5.6 6.2 8.1 13.9 11.7 14.5 13.3 4.2 11.6 14.7 5.6 5.4 6.8 14.9 6.9 13.1 3.9 13.3 7.9 7.0 14.8 5.8 6.4 6.1 15.2 9.4 9.3 6.4 6.6 8.6 8.8 15.5 9.7 8.7 10.1 8.4 13.1 16.0 11.7 6.1 10.8 10.6 16.1 12.9 14.7 13.4 7.3 10.5 11.0 11.5 9.5 16.2 11.8 7.5 12.2 7.5 12.6 12.6 12.6 12.8 12.5 13.0 7.4 12.3 17.2 12.0 8.1 12.7 12.8 13.0 12.9 17.8 11.5 12.0
T79 6.8 6.9 7.5 7.8 2.7 1.4 2.6 2.1 8.1 8.1 2.5 9.2 8.4 8.4 4.6 5.0 4.8 5.3 2.8 2.9 4.8 4.0 9.6 4.1 3.6 4.9 13.7 13.0 5.9 6.5 8.3 14.0 11.9 14.6 13.4 3.9 11.9 14.8 5.9 5.1 6.7 15.0 6.7 13.1 3.7 13.5 7.7 6.8 14.9 5.8 6.5 6.2 15.3 9.7 9.6 6.5 6.8 8.8 8.9 15.6 10.0 9.0 10.3 8.7 13.4 16.1 12.0 5.9 11.1 10.9 16.2 12.9 15.0 13.4 7.4 10.8 11.2 11.8 9.3 16.3 12.1 7.5 12.4 7.5 12.8 12.8 12.8 13.0 12.8 13.3 7.3 12.5 17.3 12.3 8.1 13.0 13.0 13.3 13.2 17.9 11.4 12.2
T80 7.2 7.4 8.0 8.3 3.1 1.6 3.1 2.1 8.5 8.5 2.4 9.7 8.8 8.9 4.8 5.3 5.1 5.5 2.4 2.6 4.9 4.2 10.0 4.2 3.6 5.0 14.2 13.5 6.2 6.8 8.7 14.5 12.3 15.1 13.9 3.8 12.3 15.3 6.1 5.1 7.0 15.5 7.0 13.6 3.3 13.9 8.0 7.1 15.3 5.3 6.2 5.9 15.8 10.0 9.9 6.0 6.5 8.6 8.6 16.1 9.8 9.0 10.1 8.9 13.8 16.6 12.3 5.4 11.4 10.7 16.6 13.3 15.4 13.9 6.9 10.9 11.0 11.6 9.7 16.8 11.9 7.1 12.3 7.0 12.7 12.7 12.7 13.0 12.8 13.2 6.8 12.3 17.8 12.5 7.6 12.8 12.9 13.1 13.0 18.4 11.8 12.5
T81 6.6 6.8 7.6 7.8 3.0 2.1 2.6 2.8 8.2 7.6 3.2 8.8 8.5 8.6 5.1 4.3 4.1 5.8 3.5 3.7 4.0 3.3 9.1 3.4 2.9 4.2 13.6 12.8 6.4 7.0 8.6 13.9 12.0 14.5 13.1 3.3 12.1 14.6 6.5 4.4 5.9 15.1 6.0 12.7 3.6 13.7 6.9 6.1 14.5 6.3 7.2 7.0 15.0 10.0 9.9 7.1 7.5 9.6 9.7 15.4 10.7 9.7 11.1 9.3 13.7 15.9 12.3 6.2 11.5 11.6 15.9 12.4 15.2 12.9 8.0 11.4 12.0 12.5 8.6 15.9 12.8 8.1 13.2 8.0 13.6 13.6 13.6 13.8 13.5 14.0 7.6 13.3 17.0 12.8 8.6 13.8 13.8 14.0 13.9 17.6 10.7 12.7
T82 7.1 7.3 8.0 8.3 3.4 2.3 3.1 3.0 8.7 8.0 3.3 9.2 9.0 9.0 5.5 4.4 4.1 6.2 3.4 3.6 3.9 3.2 9.4 3.2 2.7 4.0 14.1 13.3 6.8 7.4 9.0 14.3 12.5 15.0 13.6 3.0 12.5 15.1 6.8 4.2 6.1 15.5 6.1 13.1 3.1 14.1 7.1 6.1 15.0 6.0 7.1 6.9 15.5 10.5 10.4 6.9 7.5 9.6 9.5 15.8 10.8 9.9 11.1 9.6 14.1 16.3 12.7 5.8 11.9 11.7 16.3 12.7 15.7 13.3 7.7 11.7 12.0 12.6 8.8 16.3 12.9 7.8 13.3 7.7 13.7 13.7 13.7 13.9 13.7 14.1 7.2 13.3 17.4 13.2 8.3 13.8 13.9 14.1 14.0 18.1 10.9 13.1
T83 7.4 7.6 8.2 8.5 3.4 1.9 3.3 2.4 8.8 8.6 2.7 9.8 9.1 9.1 5.1 5.1 4.9 5.9 2.6 2.9 4.6 3.9 10.1 3.9 3.3 4.7 14.4 13.6 6.5 7.1 9.0 14.7 12.6 15.3 14.0 3.5 12.6 15.4 6.4 4.8 6.8 15.7 6.8 13.7 3.0 14.2 7.8 6.8 15.5 5.3 6.3 6.1 15.9 10.4 10.2 6.1 6.8 8.9 8.8 16.3 10.0 9.3 10.4 9.3 14.1 16.7 12.6 5.3 11.8 11.0 16.8 13.3 15.7 13.9 7.0 11.3 11.3 11.9 9.5 16.9 12.2 7.1 12.6 7.0 13.0 13.0 13.0 13.3 13.2 13.5 6.7 12.6 17.9 12.9 7.6 13.1 13.2 13.4 13.3 18.5 11.7 12.8
T84 7.1 7.3 7.8 8.2 2.8 1.2 2.9 1.7 8.3 8.6 2.0 9.7 8.6 8.6 4.4 5.6 5.4 5.2 2.2 2.4 5.2 4.5 10.1 4.5 4.0 5.4 14.1 13.4 5.8 6.5 8.4 14.4 12.1 15.0 13.8 4.2 12.1 15.2 5.7 5.5 7.2 15.3 7.3 13.6 3.6 13.7 8.2 7.3 15.3 5.3 6.0 5.7 15.7 9.8 9.6 5.9 6.2 8.3 8.4 16.1 9.5 8.6 9.8 8.6 13.5 16.5 12.0 5.5 11.1 10.4 16.6 13.4 15.1 13.9 6.8 10.6 10.7 11.3 9.9 16.7 11.6 7.0 12.0 7.0 12.4 12.4 12.4 12.6 12.5 12.8 6.9 12.0 17.8 12.2 7.5 12.5 12.6 12.8 12.7 18.3 12.0 12.2
T85 7.6 7.7 8.4 8.7 3.6 2.2 3.5 2.8 9.0 8.6 3.0 9.8 9.3 9.4 5.5 4.9 4.6 6.2 2.9 3.2 4.4 3.6 10.0 3.6 3.0 4.4 14.5 13.8 6.8 7.5 9.3 14.8 12.8 15.4 14.1 3.1 12.8 15.6 6.8 4.5 6.6 15.9 6.6 13.7 2.8 14.4 7.6 6.6 15.5 5.4 6.5 6.4 16.0 10.7 10.5 6.3 7.0 9.2 9.0 16.3 10.4 9.7 10.7 9.6 14.4 16.8 12.9 5.3 12.1 11.3 16.8 13.3 16.0 13.9 7.1 11.6 11.6 12.2 9.4 16.9 12.5 7.2 12.9 7.1 13.3 13.3 13.3 13.7 13.5 13.8 6.7 12.9 18.0 13.2 7.7 13.5 13.5 13.8 13.7 18.6 11.5 13.2
T86 9.0 9.2 9.9 10.2 5.2 3.7 5.0 4.0 10.5 9.7 4.1 11.0 10.9 10.9 6.9 5.4 4.9 7.7 3.4 3.8 4.3 3.5 11.1 3.3 2.7 4.3 16.0 15.2 8.3 8.9 10.8 16.2 14.4 16.9 15.4 2.5 14.4 17.0 8.1 3.9 7.0 17.5 6.9 14.9 1.2 16.0 8.0 6.7 16.8 4.9 6.5 6.7 17.3 12.2 12.1 6.1 7.5 9.7 9.0 17.7 10.9 10.8 11.2 11.0 15.9 18.2 14.5 4.2 13.6 11.9 18.1 14.3 17.5 14.9 6.8 12.9 12.1 12.8 9.8 18.2 13.2 6.7 13.6 6.6 14.0 14.0 14.0 14.6 14.5 14.6 5.6 13.4 19.3 14.7 7.0 14.1 14.2 14.4 14.4 20.0 12.1 14.6
T87 8.5 8.6 9.4 9.7 4.7 3.3 4.5 3.7 10.0 9.2 3.9 10.4 10.3 10.4 6.5 5.0 4.6 7.2 3.3 3.7 4.1 3.3 10.6 3.1 2.5 4.1 15.4 14.6 7.9 8.5 10.3 15.7 13.9 16.3 14.9 2.4 13.9 16.4 7.7 3.9 6.7 16.9 6.6 14.4 1.8 15.5 7.7 6.4 16.3 5.2 6.6 6.8 16.8 11.7 11.6 6.3 7.5 9.7 9.2 17.1 10.9 10.5 11.2 10.6 15.4 17.7 14.0 4.7 13.1 11.8 17.6 13.9 17.0 14.4 7.1 12.6 12.1 12.7 9.5 17.6 13.1 7.0 13.5 6.9 13.9 13.9 13.9 14.4 14.3 14.5 6.1 13.4 18.7 14.2 7.4 14.1 14.1 14.4 14.3 19.4 11.7 14.2
T88 8.3 8.4 9.2 9.4 4.4 2.9 4.2 3.3 9.7 9.1 3.5 10.4 10.0 10.1 6.1 5.1 4.7 6.9 3.0 3.4 4.3 3.5 10.6 3.4 2.8 4.3 15.2 14.5 7.5 8.2 10.0 15.5 13.6 16.1 14.8 2.8 13.6 16.3 7.4 4.2 6.8 16.7 6.8 14.3 2.0 15.2 7.8 6.6 16.2 5.0 6.4 6.5 16.6 11.4 11.3 6.1 7.2 9.4 8.9 17.0 10.6 10.2 10.9 10.3 15.1 17.5 13.7 4.7 12.8 11.5 17.5 13.8 16.7 14.4 6.9 12.2 11.8 12.4 9.6 17.5 12.8 6.9 13.2 6.8 13.6 13.6 13.6 14.0 14.0 14.2 6.1 13.0 18.6 13.9 7.3 13.7 13.8 14.0 13.9 19.3 11.8 13.8
T89 7.7 7.9 8.6 8.9 3.9 2.6 3.7 3.1 9.2 8.6 3.4 9.8 9.6 9.6 5.8 4.7 4.4 6.6 3.2 3.5 4.1 3.3 10.0 3.2 2.6 4.1 14.7 13.9 7.2 7.8 9.6 15.0 13.1 15.6 14.2 2.8 13.1 15.7 7.1 4.1 6.4 16.2 6.4 13.7 2.5 14.7 7.4 6.3 15.6 5.5 6.7 6.7 16.1 11.0 10.9 6.5 7.4 9.5 9.2 16.4 10.7 10.1 11.0 10.0 14.7 16.9 13.2 5.2 12.4 11.6 16.9 13.3 16.2 13.9 7.3 12.0 11.9 12.5 9.2 17.0 12.9 7.3 13.2 7.3 13.7 13.7 13.6 14.0 13.9 14.2 6.7 13.2 18.1 13.6 7.8 13.8 13.9 14.1 14.0 18.7 11.3 13.5
T90 8.7 8.9 9.5 9.8 4.6 3.0 4.6 3.3 10.0 9.7 3.3 10.9 10.3 10.4 6.1 5.7 5.3 6.9 2.6 3.0 4.9 4.1 11.1 3.9 3.3 4.9 15.7 14.9 7.6 8.2 10.3 16.0 13.9 16.6 15.3 3.2 13.8 16.7 7.4 4.6 7.4 17.0 7.3 14.8 1.8 15.5 8.4 7.2 16.7 4.4 5.9 6.0 17.2 11.6 11.4 5.5 6.7 9.0 8.4 17.5 10.2 10.0 10.4 10.3 15.3 18.0 13.8 4.1 12.9 11.1 18.0 14.4 16.9 15.0 6.3 12.1 11.3 12.0 10.2 18.1 12.4 6.3 12.8 6.2 13.2 13.2 13.2 13.8 13.7 13.8 5.5 12.6 19.1 13.9 6.7 13.3 13.4 13.7 13.6 19.8 12.4 13.9
T91 8.6 8.8 9.4 9.7 4.4 2.7 4.4 2.9 9.8 9.8 2.9 11.0 10.1 10.2 5.8 6.0 5.7 6.6 2.1 2.6 5.3 4.5 11.3 4.3 3.7 5.3 15.6 14.9 7.2 7.9 10.0 15.9 13.7 16.5 15.3 3.6 13.6 16.7 6.9 5.1 7.7 16.9 7.7 14.9 2.1 15.2 8.7 7.6 16.7 4.2 5.5 5.6 17.2 11.3 11.1 5.2 6.3 8.5 8.0 17.5 9.7 9.5 10.0 9.9 15.0 17.9 13.5 4.1 12.6 10.7 18.0 14.5 16.7 15.1 6.0 11.7 10.9 11.5 10.5 18.1 11.9 6.0 12.3 5.9 12.7 12.7 12.7 13.3 13.3 13.4 5.5 12.2 19.1 13.6 6.5 12.9 12.9 13.2 13.1 19.8 12.7 13.5
T92 8.9 9.2 9.0 9.5 4.4 3.1 5.1 2.3 9.0 11.3 1.7 12.3 9.1 9.2 3.8 9.0 8.8 4.5 1.6 1.2 8.6 7.9 12.8 7.8 7.3 8.7 15.6 15.0 5.1 5.9 8.6 15.8 12.6 16.3 15.8 7.3 12.3 16.7 4.4 8.7 10.6 16.1 10.7 15.9 5.6 13.8 11.6 10.8 17.3 3.9 3.2 2.4 17.7 9.4 9.3 3.5 2.8 4.9 5.2 17.9 6.1 6.0 6.4 7.1 13.3 18.1 11.5 5.4 10.3 7.0 18.5 16.1 14.9 16.6 4.4 8.5 7.3 7.9 13.2 18.8 8.2 5.0 8.6 5.0 9.1 9.1 9.0 9.6 9.6 9.6 6.3 8.6 19.7 10.9 5.7 9.2 9.3 9.5 9.4 20.1 15.2 10.9
T93 8.7 9.0 8.7 9.3 4.4 3.3 5.2 2.4 8.6 11.3 1.9 12.2 8.7 8.8 3.4 9.3 9.2 4.0 2.2 1.8 9.1 8.3 12.8 8.3 7.8 9.2 15.3 14.7 4.6 5.4 8.2 15.5 12.1 15.9 15.6 7.9 11.8 16.4 3.8 9.2 10.9 15.6 11.0 15.8 6.3 13.3 11.9 11.1 17.1 4.5 3.5 2.4 17.4 8.8 8.7 4.0 2.6 4.5 5.2 17.6 5.6 5.3 6.0 6.5 12.7 17.8 10.9 6.1 9.7 6.5 18.3 16.0 14.4 16.6 4.8 7.8 6.9 7.4 13.5 18.6 7.8 5.4 8.1 5.5 8.5 8.5 8.5 9.0 9.0 9.1 6.9 8.2 19.5 10.3 6.2 8.7 8.7 9.0 8.9 19.8 15.4 10.2
T94 8.5 8.7 8.3 8.9 4.3 3.5 5.1 2.6 8.1 11.2 2.2 12.1 8.3 8.4 2.9 9.6 9.4 3.5 2.8 2.3 9.4 8.7 12.7 8.7 8.2 9.5 14.9 14.3 4.0 4.8 7.6 15.1 11.6 15.5 15.3 8.3 11.2 16.0 3.2 9.7 11.1 15.1 11.3 15.6 6.8 12.7 12.1 11.4 16.8 5.2 4.0 2.7 17.1 8.2 8.1 4.5 2.7 4.4 5.5 17.2 5.4 4.7 5.8 5.8 12.1 17.5 10.3 6.7 9.1 6.3 18.0 15.9 13.8 16.4 5.4 7.1 6.7 7.2 13.6 18.3 7.4 6.0 7.8 6.1 8.2 8.2 8.2 8.5 8.4 8.6 7.6 8.0 19.1 9.6 6.8 8.4 8.4 8.6 8.5 19.4 15.5 9.5
T95 8.5 8.8 8.4 9.0 4.2 3.3 5.1 2.4 8.3 11.1 2.0 12.1 8.4 8.5 3.1 9.4 9.2 3.7 2.5 2.1 9.2 8.4 12.6 8.5 7.9 9.3 15.0 14.4 4.2 5.0 7.8 15.2 11.7 15.6 15.3 8.0 11.4 16.1 3.4 9.4 10.9 15.3 11.1 15.6 6.5 12.9 11.9 11.2 16.9 4.9 3.8 2.6 17.2 8.5 8.3 4.3 2.7 4.5 5.4 17.3 5.6 5.0 6.0 6.1 12.3 17.6 10.5 6.4 9.3 6.5 18.0 15.9 14.0 16.4 5.2 7.4 6.9 7.4 13.4 18.3 7.6 5.8 8.0 5.9 8.4 8.4 8.4 8.7 8.7 8.9 7.3 8.1 19.2 9.9 6.6 8.6 8.6 8.9 8.7 19.5 15.4 9.8
T96 8.8 9.1 8.9 9.4 4.4 3.2 5.2 2.4 8.8 11.3 1.8 12.3 8.9 9.0 3.6 9.2 9.0 4.3 2.0 1.5 8.9 8.2 12.8 8.2 7.6 9.0 15.4 14.8 4.8 5.6 8.4 15.6 12.3 16.1 15.7 7.6 12.0 16.5 4.0 9.1 10.8 15.9 10.9 15.9 6.0 13.5 11.8 11.0 17.2 4.2 3.3 2.3 17.6 9.1 9.0 3.7 2.6 4.7 5.2 17.7 5.8 5.6 6.1 6.7 13.0 18.0 11.2 5.8 10.0 6.7 18.4 16.1 14.6 16.6 4.6 8.1 7.0 7.6 13.4 18.7 7.9 5.2 8.3 5.3 8.7 8.7 8.7 9.2 9.2 9.3 6.6 8.3 19.6 10.5 6.0 8.9 8.9 9.2 9.1 19.9 15.4 10.5
T97 9.2 9.5 8.7 9.3 5.6 5.3 6.6 4.5 8.1 12.3 4.2 13.0 8.2 8.3 3.5 11.4 11.3 3.6 4.9 4.4 11.3 10.6 13.7 10.7 10.2 11.5 14.9 14.5 3.8 4.5 7.4 15.1 11.1 15.4 15.7 10.4 10.6 16.0 2.8 11.7 12.8 14.8 13.0 16.2 8.9 12.0 13.8 13.2 17.2 6.7 5.0 3.5 17.4 7.5 7.4 5.7 2.9 3.4 5.5 17.5 4.0 2.7 4.5 4.5 11.2 17.6 9.3 8.5 7.9 4.7 18.3 16.8 12.8 17.3 6.4 5.3 5.3 5.6 15.2 18.7 5.7 7.1 6.0 7.3 6.4 6.4 6.4 6.4 6.3 6.7 9.2 6.5 19.4 8.1 7.9 6.6 6.6 6.8 6.7 19.6 16.9 8.0
T98 8.9 9.2 8.4 9.0 5.3 4.9 6.2 4.2 7.9 11.9 3.8 12.7 8.0 8.1 3.2 11.0 10.9 3.4 4.6 4.1 11.0 10.3 13.4 10.4 9.8 11.1 14.7 14.3 3.6 4.3 7.2 14.9 11.0 15.2 15.4 10.0 10.5 15.8 2.6 11.3 12.4 14.6 12.6 16.0 8.6 11.9 13.4 12.9 17.0 6.6 4.9 3.4 17.2 7.4 7.3 5.6 2.9 3.7 5.6 17.3 4.3 3.0 4.8 4.5 11.2 17.4 9.3 8.3 8.0 5.1 18.1 16.5 12.8 17.0 6.3 5.5 5.7 6.0 14.8 18.5 6.1 7.0 6.4 7.2 6.8 6.8 6.8 6.8 6.7 7.1 9.0 6.8 19.2 8.2 7.9 7.0 7.0 7.2 7.1 19.4 16.6 8.1
T99 8.4 8.7 8.0 8.6 4.8 4.5 5.7 3.7 7.6 11.4 3.4 12.2 7.6 7.7 2.7 10.5 10.4 2.9 4.3 3.8 10.5 9.8 12.9 9.9 9.4 10.7 14.4 13.9 3.2 4.0 6.9 14.6 10.7 14.9 15.0 9.6 10.3 15.5 2.2 10.9 11.9 14.4 12.1 15.5 8.3 11.7 12.9 12.4 16.6 6.5 5.0 3.5 16.8 7.2 7.1 5.6 3.1 4.1 5.9 16.9 4.8 3.3 5.3 4.5 11.0 17.0 9.1 8.1 7.9 5.6 17.6 16.0 12.7 16.5 6.4 5.7 6.2 6.5 14.3 18.0 6.6 7.1 6.9 7.2 7.3 7.3 7.3 7.3 7.1 7.6 8.9 7.3 18.8 8.2 7.9 7.5 7.5 7.7 7.6 19.0 16.1 8.2
T100 8.5 8.8 8.2 8.8 4.8 4.3 5.7 3.5 7.8 11.5 3.2 12.3 7.9 8.0 2.8 10.4 10.3 3.2 4.0 3.5 10.3 9.6 13.0 9.7 9.2 10.5 14.6 14.1 3.5 4.3 7.2 14.8 11.0 15.2 15.2 9.4 10.6 15.7 2.5 10.7 11.8 14.6 12.1 15.7 8.0 12.0 12.9 12.3 16.8 6.1 4.7 3.2 17.0 7.5 7.4 5.3 2.9 4.0 5.7 17.1 4.8 3.6 5.2 4.8 11.3 17.2 9.5 7.8 8.2 5.6 17.9 16.1 13.0 16.6 6.1 6.0 6.1 6.5 14.2 18.2 6.7 6.8 7.0 6.9 7.4 7.4 7.4 7.4 7.3 7.7 8.6 7.3 19.0 8.6 7.6 7.5 7.5 7.8 7.7 19.2 16.1 8.5
T101 8.4 8.7 8.1 8.7 4.6 4.1 5.5 3.3 7.8 11.3 2.9 12.2 7.9 8.0 2.7 10.1 10.0 3.1 3.7 3.2 10.1 9.4 12.8 9.4 8.9 10.2 14.6 14.1 3.5 4.3 7.2 14.8 11.1 15.2 15.1 9.1 10.7 15.7 2.6 10.4 11.6 14.7 11.8 15.6 7.7 12.1 12.6 12.0 16.7 5.9 4.5 3.1 16.9 7.6 7.5 5.1 2.9 4.1 5.7 17.1 5.0 3.9 5.4 5.0 11.5 17.2 9.6 7.6 8.4 5.8 17.8 16.0 13.1 16.5 5.9 6.3 6.3 6.7 14.0 18.2 6.9 6.6 7.2 6.7 7.6 7.6 7.6 7.7 7.6 8.0 8.3 7.5 19.0 8.8 7.4 7.8 7.8 8.1 7.9 19.2 15.8 8.7
T102 9.5 9.8 9.2 9.8 5.5 4.8 6.4 4.0 8.8 12.3 3.5 13.2 8.9 9.0 3.8 10.9 10.8 4.1 3.9 3.5 10.7 10.0 13.8 10.0 9.5 10.9 15.6 15.1 4.5 5.2 8.1 15.8 12.0 16.1 16.2 9.6 11.6 16.7 3.5 11.0 12.4 15.6 12.6 16.6 7.9 12.9 13.4 12.7 17.7 5.5 3.8 2.3 18.0 8.5 8.4 4.5 1.9 3.1 4.7 18.1 4.1 3.8 4.5 5.6 12.2 18.2 10.3 7.3 9.0 4.9 18.8 17.0 13.9 17.5 5.2 6.5 5.4 5.8 14.9 19.2 6.1 6.0 6.5 6.1 6.9 6.9 6.9 7.2 7.3 7.3 8.0 6.6 20.0 9.3 6.8 7.0 7.0 7.3 7.2 20.2 16.8 9.2
T103 9.2 9.5 8.8 9.5 5.4 4.8 6.3 4.0 8.4 12.2 3.6 13.0 8.5 8.6 3.5 10.9 10.8 3.8 4.2 3.7 10.8 10.1 13.6 10.1 9.6 11.0 15.2 14.8 4.1 4.9 7.8 15.4 11.6 15.8 15.9 9.7 11.1 16.3 3.1 11.1 12.4 15.2 12.6 16.3 8.2 12.5 13.4 12.8 17.4 5.9 4.3 2.7 17.7 8.0 7.9 5.0 2.3 3.3 5.1 17.7 4.1 3.5 4.6 5.2 11.8 17.9 9.9 7.7 8.6 5.0 18.5 16.8 13.4 17.3 5.7 6.1 5.5 5.9 14.8 18.9 6.1 6.4 6.4 6.6 6.8 6.8 6.8 7.1 7.1 7.2 8.4 6.7 19.7 8.9 7.2 7.0 7.0 7.3 7.1 19.9 16.7 8.8
T104 9.7 10.0 9.2 9.8 6.0 5.4 6.9 4.6 8.7 12.7 4.2 13.5 8.8 8.9 3.9 11.5 11.4 4.2 4.7 4.3 11.4 10.7 14.2 10.8 10.2 11.6 15.6 15.1 4.4 5.1 8.0 15.7 11.8 16.0 16.3 10.3 11.3 16.6 3.4 11.7 13.0 15.4 13.2 16.8 8.7 12.6 14.0 13.4 17.8 6.3 4.4 2.9 18.0 8.1 8.0 5.2 2.2 2.9 4.9 18.1 3.6 3.1 4.0 5.1 11.8 18.2 9.9 8.1 8.6 4.4 18.9 17.3 13.5 17.8 5.8 5.8 4.9 5.3 15.4 19.3 5.5 6.6 5.8 6.7 6.2 6.2 6.2 6.5 6.5 6.6 8.7 6.1 20.0 8.7 7.4 6.4 6.4 6.7 6.5 20.2 17.3 8.6
T105 9.7 10.0 9.2 9.9 6.1 5.7 7.1 4.9 8.7 12.8 4.5 13.6 8.8 8.9 4.0 11.8 11.7 4.2 5.0 4.6 11.7 11.0 14.3 11.0 10.5 11.9 15.5 15.1 4.4 5.1 7.9 15.7 11.7 16.0 16.3 10.6 11.2 16.6 3.4 12.0 13.2 15.3 13.5 16.8 9.1 12.5 14.2 13.6 17.8 6.6 4.7 3.1 18.0 8.0 7.9 5.4 2.5 2.8 5.0 18.1 3.4 2.8 3.9 4.9 11.7 18.2 9.7 8.4 8.4 4.2 18.9 17.4 13.3 17.9 6.1 5.5 4.8 5.1 15.6 19.3 5.3 6.8 5.6 7.0 6.0 6.0 6.0 6.2 6.2 6.3 9.0 5.9 20.0 8.5 7.6 6.1 6.1 6.4 6.3 20.2 17.4 8.4
T106 9.3 9.6 8.7 9.4 6.0 5.8 6.9 5.0 8.1 12.5 4.7 13.2 8.2 8.3 3.7 11.8 11.7 3.7 5.4 4.9 11.8 11.1 13.9 11.2 10.7 12.0 14.9 14.5 3.9 4.5 7.3 15.1 11.0 15.4 15.7 10.8 10.5 16.0 2.8 12.2 13.2 14.6 13.4 16.4 9.4 11.8 14.2 13.6 17.3 7.2 5.4 3.8 17.5 7.3 7.2 6.1 3.2 3.4 5.7 17.5 3.8 2.2 4.3 4.2 10.9 17.6 9.0 9.0 7.7 4.5 18.3 17.0 12.6 17.5 6.8 4.8 5.1 5.4 15.5 18.8 5.4 7.5 5.7 7.7 6.1 6.1 6.1 6.0 5.8 6.3 9.6 6.2 19.5 7.7 8.3 6.2 6.2 6.5 6.3 19.6 17.3 7.7
T107 9.4 9.7 8.8 9.4 6.2 6.1 7.2 5.3 8.1 12.7 5.0 13.4 8.1 8.2 3.9 12.1 12.0 3.9 5.8 5.3 12.1 11.4 14.1 11.5 11.0 12.3 14.9 14.5 3.9 4.5 7.2 15.0 10.9 15.3 15.8 11.2 10.3 16.0 2.9 12.5 13.5 14.5 13.7 16.4 9.8 11.6 14.5 14.0 17.3 7.6 5.7 4.2 17.5 7.1 7.1 6.5 3.5 3.5 6.0 17.5 3.8 1.8 4.3 3.9 10.7 17.6 8.8 9.4 7.4 4.3 18.3 17.1 12.3 17.6 7.1 4.4 5.1 5.2 15.8 18.8 5.3 7.9 5.5 8.1 5.9 5.8 5.9 5.7 5.5 6.0 10.0 6.1 19.5 7.4 8.7 6.0 6.0 6.3 6.1 19.6 17.5 7.3
T108 10.3 10.6 9.7 10.4 6.7 6.2 7.6 5.3 9.2 13.3 4.9 14.1 9.2 9.3 4.6 12.2 12.2 4.7 5.4 4.9 12.1 11.4 14.8 11.5 10.9 12.3 16.0 15.6 4.9 5.5 8.4 16.1 12.0 16.4 16.8 11.0 11.5 17.1 3.8 12.4 13.7 15.7 13.9 17.3 9.4 12.8 14.7 14.1 18.3 6.7 4.7 3.1 18.5 8.4 8.3 5.4 2.4 2.4 4.7 18.6 2.9 2.7 3.4 5.2 12.0 18.6 10.0 8.6 8.7 3.7 19.3 17.9 13.6 18.4 6.0 5.5 4.3 4.6 16.1 19.8 4.8 6.8 5.1 7.0 5.5 5.5 5.5 5.8 5.9 5.9 9.0 5.4 20.5 8.6 7.6 5.6 5.7 5.9 5.8 20.6 18.0 8.5
T109 10.2 10.5 9.6 10.3 6.7 6.3 7.7 5.5 9.0 13.3 5.1 14.1 9.0 9.1 4.5 12.4 12.3 4.6 5.6 5.2 12.3 11.6 14.8 11.7 11.1 12.5 15.8 15.4 4.7 5.4 8.2 16.0 11.8 16.2 16.6 11.2 11.3 16.9 3.7 12.6 13.8 15.5 14.1 17.2 9.6 12.5 14.8 14.2 18.2 7.0 5.0 3.5 18.4 8.1 8.0 5.8 2.7 2.5 5.0 18.4 3.0 2.4 3.5 4.9 11.7 18.5 9.7 8.9 8.4 3.6 19.2 17.9 13.3 18.3 6.3 5.2 4.3 4.6 16.2 19.7 4.7 7.1 5.0 7.3 5.4 5.4 5.4 5.6 5.6 5.7 9.4 5.4 20.4 8.3 7.9 5.5 5.5 5.8 5.7 20.5 18.0 8.2
T110 10.2 10.5 9.6 10.3 6.9 6.6 7.9 5.8 9.0 13.4 5.4 14.2 9.0 9.1 4.6 12.6 12.6 4.7 6.0 5.5 12.6 11.9 14.9 12.0 11.4 12.8 15.7 15.4 4.8 5.3 8.1 15.9 11.7 16.2 16.6 11.6 11.1 16.8 3.7 12.9 14.1 15.3 14.3 17.3 10.0 12.4 15.1 14.5 18.2 7.4 5.4 3.9 18.3 7.9 7.9 6.1 3.1 2.7 5.3 18.4 2.9 2.0 3.5 4.7 11.5 18.4 9.5 9.3 8.1 3.5 19.2 17.9 13.0 18.4 6.7 4.8 4.2 4.4 16.4 19.6 4.5 7.5 4.8 7.7 5.2 5.1 5.2 5.2 5.2 5.4 9.8 5.3 20.3 8.0 8.3 5.3 5.3 5.6 5.4 20.4 18.2 7.9
T111 11.0 11.3 10.4 11.0 7.6 7.3 8.6 6.4 9.7 14.2 6.0 14.9 9.7 9.8 5.4 13.3 13.2 5.4 6.5 6.0 13.2 12.5 15.7 12.6 12.0 13.4 16.4 16.1 5.5 6.0 8.8 16.6 12.3 16.8 17.3 12.1 11.7 17.5 4.5 13.5 14.8 15.9 15.0 18.0 10.5 12.9 15.8 15.2 18.9 7.5 5.4 4.0 19.0 8.5 8.5 6.2 3.1 2.2 4.9 19.1 2.2 2.3 2.7 5.2 12.0 19.1 10.0 9.5 8.6 2.8 19.9 18.7 13.5 19.2 6.7 5.0 3.5 3.7 17.2 20.4 3.8 7.4 4.1 7.7 4.4 4.4 4.4 4.7 4.9 4.8 9.9 4.5 21.0 8.4 8.2 4.6 4.6 4.9 4.7 21.1 18.9 8.2
T112 11.0 11.3 10.3 11.0 7.8 7.4 8.7 6.6 9.6 14.2 6.2 14.9 9.6 9.7 5.5 13.5 13.4 5.4 6.7 6.3 13.4 12.7 15.7 12.8 12.2 13.6 16.3 16.0 5.5 6.0 8.7 16.5 12.1 16.7 17.3 12.4 11.6 17.4 4.5 13.7 14.9 15.8 15.2 18.0 10.7 12.7 15.9 15.4 18.8 7.9 5.7 4.3 19.0 8.4 8.3 6.5 3.4 2.4 5.2 19.0 2.3 2.0 2.8 5.0 11.7 19.0 9.8 9.8 8.4 2.8 19.8 18.7 13.3 19.2 7.0 4.7 3.5 3.6 17.3 20.3 3.7 7.8 3.9 8.0 4.3 4.3 4.3 4.4 4.6 4.6 10.2 4.5 20.9 8.1 8.5 4.5 4.5 4.7 4.6 21.0 19.0 8.0
T113 11.0 11.3 10.2 10.9 7.9 7.6 8.8 6.9 9.5 14.2 6.5 14.9 9.4 9.5 5.5 13.7 13.6 5.4 7.1 6.6 13.6 13.0 15.7 13.0 12.5 13.8 16.1 15.8 5.4 5.9 8.5 16.3 11.9 16.5 17.2 12.6 11.3 17.2 4.4 14.0 15.1 15.5 15.3 17.9 11.1 12.4 16.1 15.5 18.7 8.3 6.2 4.7 18.8 8.1 8.0 7.0 3.9 2.8 5.7 18.8 2.6 1.6 3.1 4.7 11.4 18.8 9.4 10.2 8.1 2.9 19.6 18.7 12.9 19.1 7.4 4.3 3.7 3.7 17.4 20.1 3.7 8.2 3.9 8.4 4.2 4.2 4.3 4.1 4.2 4.4 10.6 4.6 20.8 7.7 9.0 4.4 4.4 4.6 4.5 20.8 19.1 7.6
T114 11.1 11.4 10.5 11.2 7.7 7.2 8.6 6.3 9.9 14.3 5.9 15.0 9.9 10.0 5.5 13.3 13.2 5.6 6.3 5.8 13.1 12.4 15.8 12.4 11.9 13.3 16.7 16.3 5.7 6.3 9.0 16.8 12.6 17.1 17.6 12.0 12.0 17.8 4.6 13.4 14.7 16.2 14.9 18.2 10.2 13.2 15.7 15.1 19.1 7.2 5.0 3.6 19.3 8.9 8.8 5.8 2.8 1.8 4.6 19.3 2.0 2.7 2.5 5.5 12.3 19.3 10.3 9.2 9.0 2.7 20.1 18.8 13.9 19.3 6.3 5.4 3.3 3.6 17.2 20.6 3.8 7.1 4.1 7.3 4.5 4.5 4.5 4.9 5.2 5.0 9.5 4.4 21.3 8.7 7.9 4.6 4.7 4.9 4.8 21.4 19.0 8.6
T115 10.9 11.2 10.1 10.8 8.0 7.9 9.0 7.1 9.3 14.3 6.8 14.9 9.3 9.4 5.6 13.8 13.8 5.4 7.4 6.9 13.9 13.2 15.7 13.3 12.8 14.1 15.9 15.6 5.4 5.8 8.3 16.1 11.6 16.3 17.0 12.9 11.0 17.0 4.4 14.3 15.2 15.2 15.5 17.8 11.4 12.1 16.2 15.7 18.5 8.7 6.6 5.2 18.6 7.8 7.8 7.4 4.3 3.3 6.1 18.6 2.9 1.3 3.4 4.5 11.1 18.6 9.1 10.6 7.7 3.1 19.5 18.6 12.6 19.1 7.9 3.9 3.9 3.9 17.5 20.0 3.7 8.7 3.9 8.9 4.2 4.2 4.3 3.9 3.8 4.2 11.1 4.8 20.6 7.3 9.5 4.4 4.3 4.6 4.4 20.6 19.2 7.2
T116 11.0 11.3 10.2 10.8 8.3 8.3 9.3 7.6 9.3 14.4 7.3 15.0 9.2 9.3 5.9 14.2 14.2 5.6 8.0 7.5 14.3 13.7 15.8 13.8 13.2 14.5 15.8 15.6 5.5 5.8 8.2 15.9 11.4 16.1 17.0 13.4 10.8 16.9 4.6 14.7 15.6 15.0 15.9 17.8 12.0 11.8 16.6 16.1 18.5 9.3 7.2 5.8 18.6 7.6 7.6 8.0 4.9 3.8 6.7 18.5 3.3 1.1 3.8 4.3 10.7 18.5 8.8 11.3 7.4 3.3 19.4 18.7 12.2 19.2 8.5 3.4 4.2 4.0 17.8 19.9 3.8 9.3 3.9 9.5 4.1 4.1 4.2 3.5 3.3 3.9 11.7 4.9 20.5 6.8 10.1 4.3 4.2 4.5 4.2 20.5 19.4 6.7
T117 11.1 11.4 10.2 10.8 8.5 8.5 9.5 7.8 9.3 14.5 7.5 15.1 9.2 9.3 6.0 14.4 14.4 5.8 8.2 7.8 14.5 13.9 15.9 14.0 13.5 14.7 15.8 15.5 5.6 5.9 8.2 15.9 11.3 16.0 16.9 13.7 10.6 16.8 4.7 15.0 15.8 14.8 16.1 17.9 12.3 11.6 16.7 16.3 18.5 9.7 7.6 6.1 18.5 7.5 7.5 8.3 5.3 4.1 7.0 18.5 3.5 1.2 4.0 4.2 10.5 18.4 8.6 11.6 7.2 3.5 19.3 18.8 12.0 19.2 8.8 3.1 4.4 4.1 17.9 19.9 3.8 9.6 3.9 9.8 4.1 4.1 4.2 3.3 3.0 3.8 12.0 5.0 20.5 6.6 10.4 4.3 4.2 4.5 4.2 20.4 19.6 6.5
T118 11.3 11.6 10.3 10.9 8.8 8.9 9.7 8.2 9.4 14.7 7.9 15.3 9.2 9.3 6.3 14.7 14.8 6.0 8.7 8.2 14.9 14.2 16.1 14.4 13.8 15.1 15.7 15.5 5.8 6.0 8.2 15.9 11.2 16.0 17.0 14.1 10.5 16.8 5.0 15.4 16.1 14.7 16.4 17.9 12.7 11.5 17.0 16.6 18.5 10.1 8.0 6.5 18.6 7.5 7.4 8.8 5.7 4.5 7.4 18.5 3.8 1.4 4.3 4.2 10.4 18.4 8.4 12.0 7.1 3.7 19.4 18.9 11.8 19.3 9.2 2.8 4.6 4.2 18.2 19.9 3.9 10.0 4.0 10.2 4.1 4.1 4.2 3.0 2.6 3.7 12.4 5.1 20.5 6.3 10.8 4.3 4.2 4.4 4.2 20.4 19.8 6.2
T119 11.7 12.0 10.8 11.4 9.0 9.0 10.0 8.2 9.9 15.1 7.9 15.7 9.8 9.9 6.6 14.9 14.9 6.3 8.5 8.1 15.0 14.3 16.5 14.4 13.9 15.2 16.4 16.1 6.2 6.5 8.8 16.5 11.9 16.6 17.6 14.1 11.2 17.4 5.3 15.4 16.3 15.4 16.5 18.5 12.5 12.2 17.2 16.8 19.1 9.7 7.6 6.2 19.1 8.1 8.1 8.4 5.3 3.9 6.8 19.1 3.2 1.8 3.6 4.8 11.1 19.0 9.1 11.7 7.8 3.0 20.0 19.4 12.5 19.8 8.8 3.5 3.9 3.6 18.5 20.5 3.3 9.6 3.3 9.8 3.5 3.5 3.6 2.8 2.7 3.2 12.1 4.4 21.1 7.0 10.3 3.7 3.6 3.8 3.6 21.0 20.1 6.9
T120 6.3 6.3 5.1 4.9 10.1 11.8 10.1 12.1 4.7 8.4 12.5 7.7 4.5 4.4 9.8 13.0 13.5 9.1 14.0 13.7 14.3 14.2 8.6 14.7 14.7 14.7 3.6 3.9 8.7 7.9 5.0 3.6 1.3 3.5 5.8 15.3 2.1 4.5 9.7 15.6 12.9 2.5 13.5 7.6 16.3 2.4 13.3 14.2 6.9 17.3 16.6 15.3 6.7 5.1 5.1 17.1 15.0 15.6 17.8 6.4 15.7 11.6 16.3 8.5 3.6 6.0 4.7 18.3 5.8 16.0 7.3 9.5 4.1 9.7 18.0 10.1 16.9 16.7 13.1 8.1 16.5 18.5 16.5 18.6 16.6 16.6 16.7 15.0 13.7 15.9 19.5 17.6 8.3 7.4 19.3 16.8 16.7 16.9 16.6 8.0 13.3 7.5
T121 6.3 6.3 5.2 5.0 10.2 12.0 10.2 12.3 4.9 8.2 12.7 7.5 4.7 4.6 10.0 12.9 13.4 9.4 14.2 13.9 14.3 14.2 8.3 14.7 14.7 14.6 3.1 3.4 9.0 8.2 5.4 3.1 1.8 3.0 5.3 15.4 2.6 4.0 10.0 15.6 12.8 2.3 13.4 7.1 16.4 2.8 13.2 14.1 6.4 17.6 16.9 15.6 6.2 5.5 5.6 17.4 15.4 16.0 18.2 5.9 16.1 12.1 16.7 8.9 4.1 5.5 5.2 18.5 6.3 16.4 6.8 9.1 4.5 9.2 18.3 10.6 17.3 17.2 12.9 7.6 16.9 18.8 17.0 18.9 17.1 17.1 17.2 15.4 14.1 16.4 19.7 18.0 7.8 7.9 19.6 17.3 17.1 17.3 17.1 7.5 13.0 8.0
T122 6.4 6.4 5.4 5.1 10.4 12.3 10.4 12.6 5.2 8.1 13.0 7.3 5.0 4.9 10.4 12.9 13.5 9.8 14.5 14.2 14.3 14.3 8.1 14.8 14.8 14.7 2.6 3.0 9.4 8.6 5.7 2.6 2.3 2.5 4.8 15.5 3.1 3.5 10.4 15.7 12.7 2.1 13.3 6.7 16.6 3.3 13.0 14.1 5.9 17.9 17.3 16.0 5.7 6.0 6.0 17.7 15.7 16.4 18.5 5.3 16.6 12.5 17.1 9.4 4.6 5.0 5.7 18.7 6.8 16.9 6.3 8.7 4.9 8.8 18.6 11.1 17.7 17.6 12.7 7.1 17.4 19.1 17.4 19.2 17.6 17.6 17.7 15.9 14.6 16.8 19.9 18.5 7.3 8.4 19.9 17.7 17.6 17.8 17.6 7.0 12.7 8.5
T123 3.7 3.8 2.4 2.3 7.3 9.1 7.3 9.3 2.0 6.5 9.7 6.2 1.8 1.7 7.1 10.5 11.0 6.6 11.3 11.0 11.7 11.6 7.2 12.1 12.0 12.1 5.0 4.7 6.2 5.5 2.7 5.2 2.3 5.5 6.2 12.6 2.6 6.1 7.2 13.0 10.7 5.2 11.2 7.5 13.5 4.1 11.2 11.9 7.7 14.6 14.0 12.7 7.7 3.6 3.6 14.5 12.6 13.4 15.4 7.7 13.6 9.7 14.2 6.7 4.7 7.7 4.6 15.5 5.0 14.0 8.6 9.0 5.9 9.3 15.4 8.8 14.8 14.8 11.3 9.1 14.6 15.9 14.7 16.0 14.9 14.9 15.0 13.5 12.3 14.3 16.7 15.7 9.7 6.9 16.6 15.1 15.0 15.2 15.0 9.7 11.8 7.0
T124 3.9 4.0 2.4 2.5 7.0 8.8 7.1 9.0 1.6 6.9 9.4 6.7 1.4 1.3 6.7 10.6 11.1 6.1 10.9 10.6 11.8 11.6 7.6 12.1 12.0 12.2 5.6 5.3 5.7 5.0 2.1 5.7 2.3 6.0 6.8 12.6 2.4 6.6 6.7 13.1 10.9 5.6 11.4 8.1 13.3 4.0 11.4 12.1 8.3 14.3 13.6 12.3 8.3 3.0 3.0 14.1 12.1 12.8 14.9 8.3 13.1 9.2 13.6 6.1 4.4 8.2 4.1 15.2 4.5 13.5 9.1 9.6 5.7 9.9 15.0 8.2 14.3 14.2 11.6 9.7 14.0 15.5 14.1 15.6 14.3 14.3 14.4 12.9 11.7 13.8 16.4 15.1 10.2 6.3 16.3 14.5 14.4 14.6 14.4 10.2 12.3 6.4
T125 11.3 11.6 10.5 11.2 8.4 8.3 9.4 7.5 9.7 14.7 7.1 15.3 9.6 9.7 6.0 14.2 14.2 5.8 7.7 7.3 14.3 13.6 16.1 13.7 13.1 14.4 16.3 16.0 5.8 6.1 8.6 16.4 11.9 16.6 17.4 13.3 11.3 17.3 4.8 14.6 15.6 15.5 15.9 18.2 11.7 12.4 16.6 16.1 18.9 8.9 6.8 5.3 19.0 8.1 8.1 7.6 4.5 3.2 6.1 19.0 2.7 1.6 3.2 4.8 11.3 18.9 9.3 10.9 8.0 2.8 19.8 19.0 12.8 19.5 8.0 4.0 3.6 3.5 17.9 20.4 3.4 8.8 3.5 9.0 3.8 3.8 3.9 3.5 3.5 3.8 11.2 4.4 21.0 7.4 9.5 4.0 3.9 4.2 4.0 20.9 19.6 7.3
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Appendix E

Horizontal distance from receptor to WTG
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Dist. (km) to 
closest 
WTG 1.19 1.01 1.66 1.40 1.33 1.72 1.37 1.18 1.11 2.33 1.49 1.02 2.38 2.82 1.76 1.82 1.03 1.10 2.05 2.90 3.37 2.62 1.11 1.86 1.56 2.52 1.58 2.84 3.13 2.68 3.66 2.66 2.98 1.72 2.94 2.54 3.19 2.44 3.89 3.39 3.25 2.54 3.61 3.37 3.85 3.80 3.98 1.73 1.29 2.51 2.51 4.14 1.21 2.22 3.66 4.48 3.51 3.85 3.89 4.13 4.34 4.30 4.87 4.02 4.09 2.33 5.65 3.61 4.30 5.77 3.25 5.99 5.83

Number of 
WTG's<6km 99 98 93 92 76 76 74 72 72 61 58 58 58 53 52 51 51 48 48 47 45 45 44 44 43 43 43 43 42 41 41 41 38 37 37 35 34 32 31 31 29 29 29 28 27 27 25 24 24 23 23 22 20 19 18 17 16 16 14 14 13 13 12 7 6 3 3 2 2 2 1 1 1

WTG no:
T1 3.9 4.0 2.4 2.5 1.6 6.9 6.7 1.4 1.3 7.6 7.0 7.1 10.6 11.1 2.1 5.6 5.3 8.8 5.7 11.6 11.8 6.0 2.3 6.8 9.0 12.0 2.4 6.6 12.1 6.7 12.2 10.9 5.6 9.4 6.1 8.1 11.4 12.6 13.1 8.3 5.7 4.0 8.3 11.4 12.1 8.3 5.0 10.9 10.6 3.0 3.0 8.2 13.3 6.7 4.4 9.1 4.1 9.6 4.5 9.9 5.7 11.6 9.7 14.3 15.2 12.3 10.2 14.1 6.1 6.3 13.6 12.3 6.4
T2 5.4 5.4 4.5 4.2 4.3 7.2 6.5 4.2 4.1 7.4 9.5 9.4 12.0 12.5 5.0 2.9 2.9 11.3 3.0 13.3 13.3 3.1 2.1 4.7 11.6 13.8 2.9 3.9 13.8 9.5 13.7 11.9 3.1 12.1 9.0 6.4 12.4 14.5 14.7 6.0 8.6 3.5 5.9 12.2 13.2 5.7 7.8 13.6 13.3 5.5 5.5 5.5 15.6 9.6 4.7 6.6 5.5 8.3 6.4 8.5 5.3 11.9 7.3 16.9 17.7 15.1 7.6 16.8 8.8 8.2 16.4 12.0 8.3
T3 5.7 5.7 4.5 4.3 4.1 7.8 7.1 3.9 3.8 8.1 9.5 9.5 12.3 12.8 4.6 3.6 3.7 11.3 3.6 13.6 13.6 3.7 1.3 5.5 11.5 14.0 2.2 4.5 14.1 9.3 14.0 12.3 3.0 11.9 8.7 7.2 12.9 14.7 15.0 6.7 8.2 2.8 6.6 12.7 13.6 6.3 7.5 13.4 13.1 4.9 4.9 6.1 15.7 9.2 4.0 7.3 4.8 9.1 5.7 9.3 4.6 12.5 8.0 16.8 17.7 14.8 8.3 16.6 8.2 7.4 16.2 12.7 7.5
T4 5.8 5.8 4.6 4.5 4.2 8.0 7.4 4.0 3.9 8.3 9.6 9.6 12.5 13.0 4.6 3.7 3.9 11.4 3.8 13.8 13.8 3.8 1.1 5.7 11.6 14.2 2.0 4.7 14.3 9.3 14.2 12.5 3.0 12.0 8.7 7.5 13.1 14.9 15.2 6.9 8.2 2.5 6.8 12.9 13.8 6.5 7.5 13.5 13.2 4.7 4.8 6.3 15.8 9.2 3.7 7.5 4.6 9.4 5.6 9.5 4.3 12.7 8.2 16.9 17.8 14.8 8.5 16.6 8.1 7.2 16.2 13.0 7.3
T5 4.9 5.0 3.7 3.5 3.2 7.4 6.9 3.0 2.9 7.8 8.6 8.6 11.7 12.2 3.7 4.2 4.2 10.4 4.3 12.9 12.9 4.5 1.2 5.9 10.6 13.2 1.9 5.3 13.3 8.3 13.3 11.7 4.0 11.0 7.7 7.5 12.3 13.9 14.3 7.3 7.3 3.0 7.2 12.2 13.0 7.0 6.5 12.5 12.2 4.1 4.1 6.9 14.8 8.3 3.9 7.9 4.4 9.2 5.1 9.4 4.9 12.1 8.6 15.9 16.8 13.9 9.0 15.7 7.4 6.9 15.2 12.5 7.0
T6 4.6 4.6 3.3 3.2 2.8 7.1 6.7 2.7 2.6 7.6 8.2 8.2 11.3 11.8 3.4 4.4 4.3 10.0 4.5 12.5 12.6 4.7 1.5 6.0 10.3 12.9 2.1 5.5 13.0 8.0 13.0 11.4 4.3 10.7 7.4 7.4 12.0 13.5 13.9 7.3 7.0 3.3 7.3 11.9 12.7 7.2 6.2 12.2 11.9 3.9 3.9 7.1 14.4 8.0 4.2 8.1 4.4 9.1 5.1 9.3 5.2 11.9 8.7 15.5 16.4 13.6 9.1 15.3 7.2 6.9 14.9 12.3 7.0
T7 4.3 4.2 3.2 2.9 3.0 6.5 6.0 2.9 2.8 6.9 8.2 8.1 10.9 11.4 3.8 3.9 3.7 10.0 4.0 12.2 12.2 4.3 2.1 5.3 10.3 12.6 2.8 5.0 12.7 8.2 12.6 10.9 4.4 10.7 7.7 6.7 11.5 13.3 13.6 6.7 7.3 3.9 6.7 11.4 12.2 6.6 6.6 12.2 12.0 4.6 4.6 6.6 14.3 8.3 4.8 7.5 5.1 8.4 5.8 8.6 5.8 11.2 8.1 15.6 16.4 13.8 8.6 15.5 7.7 7.6 15.1 11.6 7.7
T8 5.6 5.6 4.5 4.3 4.2 7.5 6.9 4.1 4.0 7.7 9.5 9.5 12.2 12.7 4.8 3.2 3.3 11.3 3.2 13.5 13.5 3.3 1.7 5.1 11.6 13.9 2.6 4.2 14.0 9.4 13.9 12.1 3.0 12.0 8.8 6.8 12.7 14.6 14.9 6.3 8.4 3.2 6.2 12.5 13.4 6.0 7.7 13.5 13.2 5.2 5.2 5.8 15.7 9.4 4.4 6.9 5.2 8.7 6.1 8.9 4.9 12.2 7.6 16.9 17.8 15.0 7.9 16.7 8.5 7.8 16.3 12.4 7.9
T9 4.2 4.2 2.8 2.8 2.3 6.9 6.6 2.1 2.0 7.5 7.6 7.7 10.9 11.4 2.8 4.9 4.7 9.4 5.0 12.0 12.2 5.3 1.8 6.3 9.7 12.4 2.2 6.0 12.5 7.4 12.5 11.1 4.9 10.1 6.8 7.6 11.7 13.1 13.5 7.7 6.4 3.7 7.7 11.6 12.3 7.6 5.7 11.6 11.3 3.5 3.5 7.6 13.9 7.4 4.3 8.5 4.3 9.2 4.8 9.5 5.5 11.6 9.1 14.9 15.8 13.0 9.6 14.7 6.7 6.7 14.3 12.2 6.8

T10 4.4 4.5 2.8 3.0 1.8 7.5 7.3 1.5 1.5 8.2 7.2 7.4 11.0 11.5 2.0 5.9 5.7 9.0 6.0 12.0 12.2 6.2 2.1 7.3 9.1 12.3 2.1 6.9 12.5 6.7 12.6 11.4 5.6 9.5 6.1 8.6 11.9 12.9 13.4 8.7 5.6 3.7 8.7 12.0 12.6 8.6 4.8 11.0 10.7 2.5 2.5 8.5 13.6 6.6 3.9 9.5 3.5 10.1 3.9 10.4 5.3 12.2 10.1 14.3 15.3 12.2 10.6 14.0 5.7 5.8 13.6 12.8 5.8
T11 4.0 4.1 2.4 2.7 1.5 7.2 7.0 1.2 1.1 8.0 6.9 7.0 10.7 11.1 1.8 6.0 5.7 8.6 6.1 11.6 11.8 6.3 2.4 7.3 8.8 11.9 2.4 7.0 12.1 6.4 12.2 11.0 5.8 9.2 5.8 8.5 11.6 12.6 13.1 8.7 5.4 4.0 8.7 11.6 12.2 8.7 4.6 10.7 10.4 2.6 2.6 8.6 13.2 6.4 4.3 9.5 3.8 9.9 4.1 10.2 5.7 11.8 10.1 14.0 15.0 12.0 10.7 13.8 5.7 6.0 13.3 12.5 6.0
T12 4.4 4.5 3.0 3.0 2.4 7.2 6.8 2.2 2.1 7.8 7.8 7.9 11.2 11.7 2.8 5.0 4.8 9.6 5.1 12.3 12.4 5.3 1.6 6.4 9.8 12.6 2.0 6.0 12.8 7.5 12.8 11.4 4.8 10.2 6.9 7.8 11.9 13.3 13.7 7.8 6.5 3.4 7.8 11.9 12.6 7.7 5.7 11.7 11.4 3.4 3.4 7.6 14.1 7.5 4.0 8.6 4.0 9.5 4.6 9.7 5.2 11.9 9.2 15.1 16.0 13.1 9.7 14.8 6.6 6.5 14.4 12.4 6.6
T13 4.9 5.0 3.5 3.5 2.9 7.6 7.2 2.6 2.5 8.1 8.3 8.4 11.6 12.1 3.2 4.8 4.7 10.1 4.9 12.8 12.9 5.0 1.1 6.4 10.3 13.1 1.6 5.8 13.2 7.9 13.3 11.8 4.4 10.7 7.3 7.9 12.4 13.8 14.2 7.8 6.8 2.9 7.7 12.3 13.0 7.6 6.1 12.2 11.8 3.5 3.5 7.4 14.6 7.8 3.7 8.5 3.9 9.6 4.6 9.9 4.8 12.3 9.2 15.5 16.5 13.5 9.5 15.2 6.8 6.4 14.8 12.8 6.5
T14 3.1 3.2 1.7 1.7 1.3 6.1 5.9 1.3 1.2 6.9 6.5 6.6 9.8 10.3 2.3 5.5 5.1 8.4 5.7 10.9 11.0 6.0 3.0 6.5 8.6 11.3 3.2 6.6 11.4 6.5 11.4 10.1 6.0 9.1 6.0 7.6 10.6 11.9 12.3 8.0 5.7 4.8 8.1 10.6 11.3 8.1 5.0 10.6 10.3 3.6 3.5 8.1 12.8 6.7 5.2 8.9 4.9 8.9 5.1 9.2 6.5 10.8 9.4 13.9 14.8 12.1 10.0 13.8 6.4 7.0 13.4 11.5 7.1
T15 3.3 3.3 2.1 1.9 2.0 5.9 5.6 2.0 1.9 6.6 7.1 7.0 10.0 10.5 3.0 4.8 4.4 8.9 5.0 11.2 11.3 5.4 2.8 5.8 9.2 11.6 3.2 5.9 11.7 7.2 11.7 10.1 5.4 9.7 6.7 7.0 10.7 12.3 12.6 7.3 6.3 4.6 7.4 10.6 11.4 7.4 5.7 11.1 10.9 4.1 4.1 7.5 13.2 7.4 5.3 8.2 5.2 8.4 5.6 8.7 6.4 10.7 8.8 14.5 15.3 12.8 9.4 14.4 7.0 7.5 14.0 11.2 7.5
T16 3.1 3.1 2.0 1.7 2.1 5.7 5.3 2.1 2.0 6.3 7.0 6.9 9.8 10.3 3.1 4.8 4.3 8.8 4.9 11.0 11.1 5.4 3.0 5.7 9.2 11.4 3.5 5.9 11.5 7.2 11.4 9.9 5.6 9.6 6.7 6.8 10.5 12.1 12.4 7.2 6.4 4.9 7.3 10.4 11.1 7.3 5.7 11.1 10.8 4.3 4.3 7.4 13.1 7.4 5.6 8.1 5.4 8.2 5.8 8.5 6.7 10.4 8.6 14.5 15.3 12.8 9.3 14.4 7.2 7.7 14.0 10.9 7.8
T17 5.1 4.9 4.4 3.9 4.5 6.4 5.6 4.5 4.4 6.4 9.4 9.2 11.3 11.9 5.4 2.3 2.0 11.2 2.5 12.8 12.7 2.9 3.1 3.7 11.6 13.3 4.0 3.4 13.3 9.7 13.1 11.1 3.7 12.1 9.2 5.4 11.7 14.0 14.1 5.1 8.9 4.6 5.0 11.4 12.4 5.0 8.2 13.5 13.3 6.2 6.2 4.9 15.3 9.9 5.8 5.8 6.5 7.3 7.3 7.4 6.4 11.0 6.5 16.9 17.6 15.3 6.9 16.9 9.4 9.1 16.5 11.0 9.2
T18 4.7 4.6 4.1 3.6 4.3 6.0 5.3 4.3 4.2 6.1 9.1 8.9 11.0 11.5 5.3 2.5 2.1 10.9 2.7 12.4 12.4 3.2 3.3 3.7 11.3 13.0 4.1 3.6 12.9 9.4 12.8 10.7 4.0 11.8 9.0 5.2 11.3 13.7 13.8 5.1 8.7 4.8 5.1 11.0 12.1 5.1 8.0 13.2 13.0 6.1 6.1 5.1 15.0 9.7 6.0 5.9 6.6 7.1 7.3 7.3 6.6 10.7 6.5 16.6 17.3 15.1 7.1 16.6 9.3 9.2 16.3 10.7 9.2
T19 4.4 4.3 3.9 3.4 4.2 5.6 4.8 4.3 4.2 5.7 8.8 8.6 10.5 11.1 5.3 2.7 2.2 10.6 2.9 12.0 12.0 3.5 3.6 3.6 11.1 12.6 4.4 3.8 12.6 9.3 12.4 10.3 4.5 11.5 8.8 5.0 10.9 13.3 13.4 5.0 8.6 5.2 5.1 10.6 11.6 5.1 7.9 13.0 12.7 6.2 6.2 5.3 14.6 9.6 6.3 6.0 6.8 6.7 7.5 6.9 7.0 10.2 6.5 16.4 17.0 14.9 7.1 16.4 9.3 9.4 16.1 10.3 9.4
T20 4.8 4.7 4.5 4.0 5.0 5.6 4.6 5.0 4.9 5.4 9.4 9.1 10.7 11.3 6.0 2.1 1.5 11.2 2.4 12.3 12.2 3.1 4.2 2.8 11.6 12.9 5.0 3.2 12.8 9.9 12.6 10.3 4.5 12.1 9.5 4.3 10.9 13.6 13.6 4.3 9.3 5.7 4.4 10.5 11.7 4.4 8.6 13.5 13.3 7.0 7.0 4.6 15.0 10.3 6.9 5.2 7.5 6.2 8.3 6.3 7.5 10.1 5.7 16.9 17.5 15.6 6.4 17.0 10.1 10.1 16.7 10.0 10.2
T21 5.2 5.1 4.7 4.2 5.0 6.1 5.2 5.0 4.9 6.0 9.7 9.4 11.2 11.8 6.0 1.8 1.4 11.5 2.1 12.8 12.7 2.6 3.8 3.0 11.9 13.3 4.7 2.9 13.3 10.1 13.1 10.9 3.9 12.4 9.7 4.7 11.5 14.1 14.1 4.4 9.4 5.3 4.4 11.1 12.2 4.3 8.7 13.8 13.6 6.8 6.9 4.4 15.4 10.4 6.5 5.2 7.2 6.6 8.0 6.8 7.0 10.6 5.8 17.2 17.9 15.7 6.3 17.3 10.0 9.8 16.9 10.5 9.9
T22 5.2 5.1 4.7 4.2 4.9 6.3 5.4 4.9 4.8 6.2 9.7 9.4 11.4 11.9 5.8 1.9 1.6 11.5 2.1 12.9 12.8 2.6 3.6 3.3 11.9 13.4 4.4 3.0 13.4 10.0 13.2 11.0 3.7 12.4 9.6 5.0 11.6 14.1 14.2 4.6 9.3 5.0 4.6 11.3 12.4 4.5 8.6 13.8 13.6 6.6 6.6 4.5 15.5 10.3 6.2 5.4 7.0 6.9 7.8 7.0 6.7 10.8 6.0 17.2 17.9 15.7 6.5 17.2 9.8 9.6 16.9 10.8 9.7
T23 5.1 4.9 4.7 4.2 5.1 5.8 4.9 5.1 5.0 5.7 9.6 9.3 11.0 11.6 6.1 1.9 1.3 11.4 2.2 12.6 12.5 2.8 4.1 2.8 11.8 13.1 4.9 3.0 13.1 10.1 12.8 10.6 4.2 12.3 9.7 4.4 11.2 13.9 13.9 4.2 9.4 5.5 4.3 10.8 12.0 4.3 8.8 13.8 13.5 7.0 7.0 4.4 15.3 10.5 6.8 5.1 7.4 6.3 8.2 6.5 7.3 10.3 5.7 17.2 17.8 15.7 6.2 17.2 10.1 10.0 16.9 10.2 10.1
T24 4.5 4.4 4.3 3.7 4.8 5.2 4.3 4.9 4.8 5.1 9.1 8.8 10.3 10.9 5.9 2.5 1.7 10.9 2.7 11.9 11.8 3.4 4.4 2.9 11.3 12.5 5.1 3.5 12.5 9.7 12.2 10.0 4.9 11.8 9.3 4.2 10.6 13.2 13.2 4.4 9.1 5.9 4.5 10.2 11.3 4.6 8.5 13.3 13.0 7.0 7.0 4.9 14.7 10.1 7.1 5.4 7.6 6.0 8.3 6.2 7.7 9.7 5.9 16.7 17.2 15.3 6.5 16.8 10.0 10.1 16.5 9.7 10.2
T25 5.2 5.0 5.2 4.6 5.8 5.2 4.1 5.9 5.8 4.8 9.8 9.4 10.5 11.1 6.9 2.2 1.3 11.6 2.5 12.2 12.0 3.3 5.3 1.9 12.1 12.8 6.1 3.1 12.7 10.6 12.4 10.0 5.2 12.6 10.3 3.2 10.6 13.6 13.5 3.4 10.0 6.8 3.6 10.1 11.3 3.8 9.5 14.0 13.8 8.0 8.0 4.2 15.2 11.1 8.0 4.5 8.6 5.1 9.3 5.2 8.5 9.4 4.9 17.4 17.8 16.2 5.6 17.5 11.0 11.2 17.3 9.2 11.2
T26 4.5 4.3 4.5 3.9 5.2 4.7 3.7 5.3 5.2 4.5 9.1 8.7 10.0 10.6 6.4 2.7 1.8 10.9 3.0 11.6 11.5 3.8 5.1 2.5 11.4 12.2 5.8 3.7 12.1 9.9 11.8 9.5 5.4 11.9 9.6 3.6 10.1 13.0 12.9 4.0 9.4 6.7 4.3 9.7 10.8 4.5 8.8 13.3 13.1 7.5 7.5 4.9 14.5 10.4 7.8 5.2 8.3 5.3 8.9 5.5 8.4 9.1 5.5 16.7 17.1 15.5 6.3 16.9 10.4 10.8 16.6 9.0 10.8
T27 4.1 3.9 4.2 3.6 5.0 4.2 3.3 5.1 5.0 4.1 8.7 8.3 9.5 10.1 6.2 3.2 2.3 10.4 3.5 11.1 11.0 4.3 5.2 2.8 11.0 11.8 5.9 4.1 11.7 9.6 11.4 9.0 5.8 11.5 9.3 3.6 9.6 12.5 12.4 4.4 9.1 6.9 4.7 9.2 10.4 4.9 8.6 12.9 12.7 7.5 7.4 5.3 14.1 10.1 8.0 5.5 8.3 5.2 8.9 5.4 8.7 8.7 5.8 16.3 16.7 15.1 6.7 16.5 10.3 10.8 16.2 8.7 10.8
T28 2.9 2.7 3.0 2.3 3.8 4.0 3.4 4.0 3.9 4.3 7.5 7.1 8.8 9.4 5.1 4.1 3.3 9.3 4.4 10.4 10.3 5.0 4.7 4.1 9.8 10.9 5.4 5.1 10.9 8.3 10.7 8.6 6.2 10.3 8.0 4.8 9.2 11.6 11.7 5.6 7.9 6.5 5.9 8.9 9.9 6.1 7.3 11.7 11.5 6.4 6.4 6.4 13.1 8.9 7.5 6.8 7.6 6.1 8.0 6.4 8.4 8.7 7.1 15.1 15.6 13.9 7.9 15.2 9.1 9.9 15.0 9.0 9.9
T29 2.9 2.8 2.8 2.2 3.6 4.3 3.7 3.7 3.6 4.6 7.5 7.2 9.0 9.6 4.8 4.0 3.3 9.3 4.3 10.5 10.5 4.9 4.4 4.2 9.8 11.1 5.0 5.1 11.0 8.2 10.8 8.9 6.0 10.3 7.9 5.0 9.4 11.8 11.9 5.8 7.7 6.2 6.0 9.2 10.2 6.2 7.1 11.7 11.5 6.1 6.1 6.5 13.1 8.7 7.1 6.9 7.2 6.4 7.6 6.7 8.0 9.0 7.3 15.1 15.6 13.8 8.0 15.2 8.8 9.5 14.9 9.3 9.6
T30 3.3 3.2 2.9 2.4 3.5 4.8 4.2 3.6 3.5 5.1 7.8 7.5 9.5 10.1 4.7 3.7 3.0 9.6 3.9 11.0 11.0 4.5 3.9 4.2 10.0 11.5 4.6 4.8 11.5 8.4 11.3 9.4 5.4 10.5 8.0 5.2 10.0 12.2 12.4 5.7 7.7 5.7 5.9 9.7 10.7 6.0 7.2 12.0 11.7 5.9 5.9 6.2 13.6 8.8 6.7 6.7 6.9 6.7 7.4 7.0 7.6 9.5 7.2 15.4 16.0 14.0 7.9 15.4 8.8 9.2 15.1 9.8 9.3
T31 5.2 5.0 5.1 4.5 5.7 5.4 4.3 5.8 5.7 5.0 9.8 9.4 10.7 11.3 6.8 2.0 1.1 11.6 2.3 12.3 12.2 3.1 5.1 2.0 12.1 13.0 5.9 2.9 12.9 10.6 12.6 10.2 5.0 12.6 10.2 3.4 10.8 13.7 13.6 3.5 10.0 6.5 3.7 10.3 11.5 3.8 9.4 14.0 13.8 7.8 7.8 4.1 15.3 11.0 7.7 4.5 8.4 5.4 9.1 5.5 8.2 9.7 5.0 17.4 17.9 16.1 5.7 17.5 10.9 11.0 17.3 9.4 11.0
T32 5.2 5.0 5.0 4.4 5.5 5.6 4.5 5.6 5.5 5.3 9.8 9.4 10.8 11.4 6.6 1.9 1.0 11.6 2.2 12.5 12.3 2.9 4.7 2.2 12.1 13.1 5.5 2.8 13.0 10.4 12.7 10.4 4.7 12.6 10.1 3.8 11.0 13.8 13.8 3.7 9.8 6.2 3.8 10.5 11.7 3.9 9.2 14.0 13.8 7.6 7.6 4.2 15.3 10.9 7.4 4.7 8.1 5.7 8.8 5.8 7.9 9.9 5.2 17.4 17.9 16.0 5.8 17.5 10.6 10.7 17.2 9.7 10.7
T33 3.2 3.0 3.5 2.9 4.4 3.6 2.8 4.6 4.5 3.7 7.8 7.4 8.7 9.3 5.7 4.1 3.2 9.6 4.4 10.3 10.1 5.1 5.3 3.7 10.1 10.9 6.0 5.0 10.8 8.8 10.5 8.3 6.5 10.6 8.5 4.2 8.9 11.6 11.6 5.2 8.4 7.1 5.5 8.6 9.6 5.8 7.9 12.0 11.8 7.1 7.1 6.2 13.2 9.4 8.1 6.4 8.2 5.4 8.6 5.7 8.9 8.2 6.7 15.4 15.8 14.3 7.6 15.6 9.7 10.5 15.3 8.4 10.6
T34 3.0 2.8 3.2 2.6 4.1 3.7 3.1 4.3 4.2 4.0 7.6 7.2 8.7 9.3 5.4 4.1 3.3 9.4 4.4 10.3 10.2 5.1 5.0 3.9 9.9 10.8 5.7 5.1 10.8 8.5 10.6 8.4 6.4 10.4 8.2 4.5 9.0 11.6 11.6 5.4 8.1 6.8 5.7 8.7 9.7 6.0 7.6 11.8 11.6 6.8 6.7 6.4 13.1 9.1 7.8 6.6 7.9 5.7 8.3 6.1 8.7 8.4 6.9 15.2 15.7 14.1 7.8 15.4 9.4 10.2 15.1 8.7 10.2
T35 4.1 3.9 4.1 3.5 4.7 4.6 3.7 4.9 4.8 4.6 8.7 8.3 9.8 10.4 5.9 3.0 2.1 10.5 3.3 11.4 11.3 4.0 4.7 3.0 11.0 12.0 5.5 3.9 11.9 9.5 11.6 9.4 5.4 11.5 9.1 4.0 10.0 12.7 12.7 4.5 8.9 6.4 4.7 9.6 10.7 4.9 8.4 12.9 12.7 7.1 7.1 5.2 14.2 10.0 7.5 5.6 7.9 5.6 8.5 5.9 8.2 9.1 6.0 16.3 16.8 15.1 6.8 16.4 10.0 10.4 16.2 9.2 10.4
T36 2.9 2.8 2.6 2.0 3.2 4.6 4.1 3.4 3.3 5.0 7.4 7.1 9.2 9.8 4.4 4.1 3.4 9.2 4.4 10.6 10.6 4.9 4.1 4.5 9.6 11.1 4.7 5.2 11.1 8.0 11.0 9.1 5.8 10.1 7.6 5.4 9.7 11.9 12.0 6.0 7.4 5.9 6.2 9.5 10.4 6.4 6.8 11.5 11.3 5.7 5.7 6.6 13.2 8.4 6.8 7.1 6.8 6.8 7.2 7.1 7.7 9.3 7.5 15.0 15.6 13.6 8.3 15.0 8.5 9.1 14.7 9.7 9.2
T37 3.6 3.4 3.1 2.6 3.6 5.0 4.4 3.7 3.6 5.3 8.0 7.8 9.8 10.4 4.7 3.5 2.9 9.8 3.7 11.3 11.2 4.3 3.8 4.1 10.3 11.8 4.4 4.6 11.8 8.5 11.6 9.6 5.2 10.7 8.1 5.2 10.2 12.5 12.6 5.6 7.9 5.5 5.8 10.0 11.0 5.8 7.3 12.2 11.9 5.9 5.9 6.0 13.8 8.9 6.5 6.6 6.7 6.8 7.3 7.0 7.3 9.7 7.1 15.6 16.2 14.1 7.8 15.6 8.8 9.2 15.3 10.0 9.2
T38 3.8 3.7 3.3 2.8 3.7 5.3 4.6 3.8 3.7 5.5 8.2 8.0 10.1 10.7 4.8 3.3 2.7 10.0 3.5 11.5 11.5 4.1 3.6 4.0 10.5 12.1 4.3 4.4 12.1 8.7 11.9 9.9 4.9 10.9 8.3 5.2 10.5 12.8 12.9 5.5 8.0 5.3 5.6 10.2 11.2 5.7 7.4 12.4 12.2 5.9 5.9 5.8 14.1 9.1 6.3 6.5 6.6 6.9 7.2 7.1 7.1 10.0 7.0 15.8 16.4 14.3 7.6 15.8 8.9 9.1 15.5 10.2 9.2
T39 3.5 3.3 3.3 2.7 4.0 4.5 3.8 4.1 4.0 4.7 8.0 7.7 9.5 10.1 5.2 3.5 2.8 9.8 3.8 11.0 10.9 4.4 4.3 3.7 10.3 11.5 5.0 4.5 11.5 8.7 11.3 9.2 5.6 10.8 8.4 4.7 9.8 12.3 12.3 5.3 8.2 6.1 5.5 9.5 10.5 5.6 7.6 12.2 12.0 6.4 6.4 5.9 13.7 9.2 7.1 6.3 7.3 6.2 7.8 6.5 7.9 9.2 6.8 15.6 16.2 14.3 7.5 15.7 9.2 9.7 15.4 9.4 9.8
T40 3.9 3.7 3.7 3.1 4.3 4.8 4.0 4.4 4.3 4.8 8.4 8.1 9.8 10.4 5.4 3.1 2.4 10.2 3.4 11.3 11.2 4.1 4.3 3.4 10.7 11.9 5.1 4.2 11.8 9.1 11.6 9.5 5.3 11.2 8.7 4.5 10.1 12.6 12.7 4.9 8.5 6.0 5.1 9.7 10.8 5.3 7.9 12.6 12.4 6.6 6.6 5.5 14.0 9.5 7.1 6.0 7.4 6.1 8.0 6.3 7.8 9.4 6.4 16.0 16.5 14.7 7.2 16.1 9.5 9.9 15.8 9.5 9.9
T41 4.1 3.9 3.8 3.2 4.3 5.1 4.3 4.3 4.2 5.1 8.6 8.3 10.1 10.6 5.4 2.9 2.2 10.4 3.2 11.6 11.5 3.8 4.1 3.4 10.8 12.1 4.8 4.0 12.1 9.2 11.9 9.8 5.0 11.3 8.8 4.6 10.4 12.9 12.9 4.9 8.5 5.7 5.1 10.0 11.1 5.2 7.9 12.7 12.5 6.5 6.5 5.4 14.3 9.6 6.8 5.9 7.2 6.3 7.8 6.5 7.5 9.7 6.4 16.2 16.7 14.8 7.1 16.2 9.4 9.7 15.9 9.8 9.8
T42 2.3 2.2 2.3 1.6 3.2 4.0 3.6 3.4 3.3 4.6 6.9 6.5 8.5 9.1 4.5 4.7 3.9 8.6 4.9 10.0 9.9 5.6 4.6 4.8 9.1 10.5 5.2 5.7 10.5 7.6 10.3 8.4 6.5 9.6 7.3 5.4 9.0 11.2 11.3 6.3 7.2 6.5 6.6 8.8 9.7 6.8 6.6 11.0 10.8 5.9 5.9 7.1 12.5 8.2 7.3 7.5 7.2 6.6 7.5 7.0 8.3 8.7 7.8 14.4 15.0 13.2 8.6 14.6 8.5 9.4 14.3 9.2 9.4
T43 2.5 2.3 2.3 1.7 3.1 4.2 3.8 3.3 3.2 4.8 7.0 6.7 8.8 9.3 4.3 4.5 3.8 8.8 4.8 10.2 10.2 5.4 4.4 4.7 9.3 10.7 4.9 5.6 10.7 7.7 10.5 8.7 6.2 9.7 7.3 5.5 9.3 11.4 11.6 6.3 7.2 6.2 6.5 9.1 10.0 6.7 6.6 11.2 10.9 5.8 5.7 7.0 12.7 8.2 7.0 7.4 7.0 6.7 7.3 7.1 8.0 9.0 7.8 14.6 15.1 13.3 8.6 14.7 8.4 9.2 14.4 9.4 9.3
T44 1.9 1.7 2.1 1.4 3.1 3.8 3.5 3.3 3.2 4.4 6.5 6.1 8.2 8.7 4.4 5.1 4.3 8.3 5.3 9.6 9.5 6.0 4.9 5.1 8.8 10.1 5.4 6.1 10.1 7.3 9.9 8.1 6.9 9.3 7.0 5.6 8.7 10.8 10.9 6.6 6.9 6.7 6.9 8.5 9.4 7.1 6.4 10.7 10.5 5.9 5.9 7.5 12.1 7.9 7.5 7.8 7.3 6.7 7.5 7.1 8.6 8.5 8.1 14.1 14.6 12.9 9.0 14.2 8.3 9.4 13.9 9.1 9.5
T45 2.6 2.3 3.7 3.2 5.0 1.7 1.5 5.3 5.2 2.4 6.8 6.2 6.8 7.4 6.3 5.9 5.0 8.4 6.2 8.5 8.3 7.0 6.9 5.0 9.1 9.1 7.5 6.8 9.0 8.3 8.7 6.4 8.4 9.6 8.2 4.7 7.0 9.9 9.7 6.4 8.2 8.7 6.9 6.7 7.7 7.3 7.8 10.8 10.7 7.9 7.8 7.8 11.6 9.1 9.5 7.7 9.4 5.1 9.6 5.6 10.6 6.5 7.8 14.2 14.4 13.5 8.8 14.5 10.0 11.4 14.4 7.0 11.5
T46 3.0 2.7 4.0 3.4 5.1 2.0 1.4 5.4 5.3 2.3 7.3 6.7 7.3 7.9 6.5 5.4 4.5 8.9 5.7 9.0 8.8 6.5 6.8 4.4 9.6 9.6 7.4 6.3 9.5 8.7 9.2 6.8 8.0 10.1 8.6 4.2 7.4 10.4 10.2 5.8 8.6 8.6 6.3 7.0 8.1 6.7 8.2 11.4 11.3 8.0 8.0 7.3 12.1 9.5 9.5 7.2 9.4 4.7 9.7 5.2 10.4 6.7 7.2 14.7 15.0 14.0 8.3 15.1 10.3 11.6 14.9 7.0 11.6
T47 3.3 3.0 4.1 3.4 5.2 2.4 1.6 5.4 5.4 2.5 7.7 7.1 7.7 8.3 6.5 5.0 4.1 9.3 5.3 9.4 9.2 6.1 6.5 4.0 9.9 10.1 7.2 5.8 10.0 9.0 9.6 7.2 7.6 10.5 8.8 3.9 7.8 10.8 10.7 5.4 8.8 8.3 5.9 7.4 8.6 6.3 8.4 11.8 11.6 8.0 8.0 6.8 12.6 9.8 9.3 6.7 9.3 4.6 9.6 5.0 10.1 7.0 6.8 15.1 15.4 14.3 7.9 15.4 10.4 11.5 15.3 7.2 11.6
T48 3.3 3.0 4.0 3.4 5.1 2.7 1.9 5.3 5.3 2.8 7.8 7.3 8.0 8.6 6.4 4.7 3.8 9.5 5.0 9.7 9.5 5.8 6.3 3.8 10.1 10.3 6.9 5.6 10.2 9.0 9.9 7.5 7.3 10.6 8.9 3.8 8.1 11.1 11.0 5.2 8.8 8.1 5.7 7.7 8.9 6.0 8.4 11.9 11.8 7.9 7.8 6.6 12.8 9.8 9.0 6.5 9.1 4.7 9.5 5.0 9.9 7.3 6.7 15.3 15.6 14.4 7.7 15.6 10.4 11.4 15.4 7.4 11.4
T49 3.8 3.6 4.5 3.9 5.6 2.9 1.8 5.8 5.7 2.6 8.3 7.7 8.3 8.9 6.8 4.5 3.6 10.0 4.8 10.0 9.8 5.6 6.5 3.4 10.6 10.7 7.2 5.3 10.6 9.6 10.2 7.7 7.3 11.1 9.4 3.3 8.3 11.4 11.3 4.8 9.3 8.2 5.2 7.8 9.0 5.6 8.9 12.4 12.3 8.3 8.3 6.2 13.2 10.3 9.3 6.1 9.4 4.2 9.9 4.6 10.1 7.2 6.2 15.7 16.0 14.9 7.2 16.1 10.8 11.7 15.9 7.3 11.8
T50 4.2 3.9 4.8 4.1 5.8 3.2 2.1 6.0 5.9 2.8 8.7 8.1 8.6 9.3 7.1 4.2 3.3 10.4 4.5 10.4 10.2 5.3 6.5 3.0 11.0 11.1 7.2 4.9 10.9 9.9 10.5 8.0 7.1 11.5 9.7 2.9 8.6 11.8 11.6 4.4 9.6 8.2 4.8 8.1 9.4 5.2 9.1 12.8 12.7 8.5 8.4 5.8 13.6 10.6 9.3 5.7 9.5 4.0 10.0 4.4 10.0 7.5 5.8 16.1 16.4 15.3 6.8 16.5 11.1 11.9 16.3 7.4 11.9
T51 4.6 4.4 5.2 4.5 6.1 3.6 2.5 6.3 6.2 3.1 9.2 8.6 9.1 9.7 7.3 3.9 2.9 10.8 4.2 10.9 10.6 5.0 6.5 2.5 11.4 11.5 7.3 4.5 11.4 10.3 11.0 8.4 6.9 12.0 10.1 2.5 9.0 12.3 12.1 3.9 10.0 8.2 4.4 8.4 9.7 4.8 9.5 13.3 13.1 8.7 8.7 5.4 14.1 11.0 9.3 5.2 9.7 3.8 10.2 4.1 10.0 7.7 5.3 16.6 16.9 15.8 6.3 16.9 11.4 12.1 16.7 7.5 12.1
T52 1.5 1.4 3.1 2.9 4.4 2.3 3.1 4.8 4.7 3.8 4.8 4.1 5.4 6.0 5.6 7.6 6.8 6.3 7.9 6.8 6.8 8.6 7.4 7.0 7.0 7.4 7.8 8.6 7.3 6.5 7.2 5.5 9.6 7.6 6.5 6.8 6.1 8.1 8.2 8.4 6.6 9.2 8.9 6.1 6.8 9.2 6.4 8.8 8.7 7.3 7.3 9.7 9.6 7.5 9.8 9.7 9.2 6.9 9.1 7.4 11.0 6.5 9.8 12.1 12.4 11.5 10.9 12.5 8.8 10.9 12.3 7.6 10.9
T53 1.9 1.8 3.5 3.3 4.7 2.4 3.3 5.1 5.1 3.9 4.6 3.9 5.0 5.5 5.9 8.0 7.2 6.1 8.3 6.4 6.3 9.0 7.8 7.4 6.8 6.9 8.2 9.0 6.9 6.4 6.7 5.1 10.1 7.3 6.5 7.0 5.7 7.7 7.7 8.8 6.7 9.6 9.2 5.7 6.3 9.6 6.5 8.5 8.4 7.6 7.6 10.1 9.2 7.5 10.2 10.1 9.5 7.1 9.4 7.6 11.4 6.2 10.2 11.8 12.0 11.3 11.2 12.2 9.0 11.2 12.1 7.4 11.2
T54 2.1 2.0 3.7 3.5 5.0 2.3 3.3 5.3 5.3 3.8 4.6 3.9 4.7 5.3 6.1 8.2 7.3 6.1 8.5 6.2 6.1 9.2 8.1 7.5 6.8 6.7 8.4 9.2 6.7 6.5 6.5 4.9 10.3 7.4 6.6 7.1 5.4 7.5 7.5 8.9 6.8 9.9 9.4 5.5 6.1 9.7 6.7 8.5 8.4 7.9 7.8 10.3 9.1 7.6 10.4 10.2 9.8 7.1 9.6 7.6 11.7 6.0 10.3 11.8 11.9 11.3 11.3 12.2 9.2 11.4 12.1 7.3 11.4
T55 2.4 2.3 4.0 3.8 5.2 2.2 3.3 5.6 5.6 3.7 4.7 3.9 4.5 5.1 6.4 8.4 7.5 6.1 8.7 6.0 5.9 9.4 8.3 7.6 6.8 6.6 8.7 9.3 6.5 6.7 6.3 4.6 10.5 7.4 6.8 7.1 5.2 7.3 7.3 9.0 7.0 10.2 9.5 5.2 5.8 9.9 6.9 8.5 8.4 8.2 8.1 10.4 9.0 7.8 10.7 10.3 10.1 7.0 9.9 7.5 12.0 5.7 10.3 11.7 11.8 11.4 11.4 12.2 9.4 11.7 12.2 7.0 11.7
T56 2.7 2.6 4.3 4.1 5.5 2.2 3.4 5.9 5.9 3.7 4.7 3.9 4.2 4.8 6.6 8.6 7.7 6.0 8.9 5.7 5.6 9.6 8.6 7.8 6.8 6.3 9.0 9.6 6.2 6.8 6.0 4.3 10.8 7.4 6.9 7.3 4.9 7.1 7.0 9.1 7.2 10.5 9.6 4.9 5.5 10.1 7.1 8.4 8.4 8.4 8.3 10.6 8.8 8.0 11.0 10.5 10.3 7.0 10.1 7.6 12.3 5.5 10.5 11.6 11.7 11.4 11.6 12.2 9.6 11.9 12.1 6.9 11.9
T57 1.3 1.1 2.9 2.6 4.1 2.6 3.3 4.5 4.5 4.0 4.6 4.0 5.6 6.1 5.3 7.5 6.7 6.2 7.8 7.0 6.9 8.5 7.2 7.0 6.9 7.5 7.5 8.5 7.5 6.3 7.3 5.8 9.5 7.4 6.3 6.9 6.3 8.2 8.3 8.5 6.4 9.0 8.9 6.4 7.0 9.3 6.2 8.7 8.6 7.1 7.0 9.7 9.6 7.3 9.5 9.8 8.9 7.1 8.8 7.6 10.8 6.8 9.9 12.0 12.3 11.3 10.9 12.4 8.6 10.6 12.2 7.9 10.6
T58 1.7 1.7 3.1 3.1 4.2 3.3 4.2 4.6 4.6 4.8 3.7 3.1 5.1 5.6 5.3 8.4 7.6 5.3 8.7 6.3 6.4 9.4 7.6 8.0 5.9 6.7 7.9 9.4 6.8 5.5 6.7 5.6 10.2 6.5 5.6 7.8 6.1 7.4 7.7 9.4 5.8 9.4 9.9 6.3 6.7 10.2 5.7 7.7 7.6 7.0 6.9 10.7 8.7 6.6 9.8 10.7 9.1 8.0 8.8 8.5 11.2 7.0 10.9 11.1 11.4 10.4 11.9 11.4 8.2 10.5 11.3 8.3 10.5
T59 1.2 1.0 2.8 2.5 4.1 2.4 3.0 4.4 4.4 3.8 5.0 4.4 5.9 6.4 5.3 7.2 6.4 6.6 7.5 7.3 7.2 8.2 7.0 6.7 7.2 7.8 7.4 8.2 7.8 6.5 7.6 5.9 9.2 7.8 6.5 6.5 6.5 8.5 8.6 8.1 6.6 8.8 8.6 6.5 7.2 8.9 6.3 9.0 8.9 7.1 7.0 9.4 10.0 7.5 9.4 9.4 8.8 6.8 8.8 7.3 10.6 6.8 9.5 12.4 12.7 11.7 10.6 12.7 8.7 10.6 12.6 7.8 10.6
T60 2.9 2.8 4.5 4.3 5.7 2.5 3.6 6.1 6.1 4.0 4.6 3.7 3.9 4.5 6.8 9.0 8.1 5.8 9.2 5.4 5.3 10.0 8.9 8.1 6.6 6.0 9.2 9.9 5.9 6.7 5.7 4.1 11.1 7.2 6.9 7.6 4.7 6.7 6.7 9.5 7.1 10.7 10.0 4.8 5.3 10.4 7.1 8.2 8.2 8.5 8.4 11.0 8.5 7.9 11.2 10.8 10.5 7.3 10.3 7.8 12.5 5.5 10.8 11.4 11.4 11.2 11.9 11.9 9.6 12.0 11.9 6.9 12.0
T61 3.2 3.1 4.7 4.6 5.9 2.6 3.8 6.3 6.3 4.1 4.6 3.7 3.7 4.2 7.0 9.2 8.3 5.8 9.5 5.2 5.1 10.2 9.1 8.3 6.6 5.8 9.5 10.1 5.7 6.8 5.4 3.9 11.3 7.1 7.0 7.7 4.4 6.5 6.5 9.6 7.3 11.0 10.2 4.6 5.0 10.6 7.3 8.1 8.1 8.8 8.7 11.2 8.3 8.0 11.5 11.0 10.7 7.4 10.5 7.9 12.8 5.3 11.0 11.3 11.3 11.2 12.1 11.9 9.8 12.2 11.8 6.8 12.2
T62 3.6 3.5 5.1 5.0 6.3 2.9 4.2 6.7 6.7 4.4 4.5 3.6 3.2 3.7 7.3 9.7 8.8 5.6 10.0 4.7 4.6 10.7 9.6 8.7 6.4 5.3 9.9 10.6 5.2 6.8 5.0 3.5 11.8 6.9 7.1 8.1 4.0 6.0 6.0 10.1 7.4 11.4 10.6 4.3 4.6 11.0 7.4 7.9 7.9 9.1 9.0 11.6 7.9 8.1 11.9 11.4 11.1 7.7 10.8 8.2 13.2 5.2 11.4 11.0 10.9 11.0 12.5 11.6 10.0 12.5 11.6 6.8 12.5
T63 4.4 4.4 5.9 5.8 7.0 4.0 5.2 7.3 7.4 5.4 4.2 3.2 2.4 2.8 7.9 10.8 9.9 4.9 11.0 3.6 3.6 11.8 10.4 9.9 5.7 4.2 10.7 11.7 4.1 6.6 4.0 3.2 12.8 6.3 7.0 9.2 3.6 4.9 5.0 11.2 7.4 12.2 11.7 4.1 4.1 12.1 7.6 7.1 7.1 9.6 9.5 12.7 6.8 8.0 12.6 12.5 11.7 8.6 11.3 9.2 14.0 5.4 12.5 10.0 9.9 10.3 13.6 10.8 10.2 12.9 10.8 7.2 12.9
T64 4.1 4.1 5.6 5.5 6.7 3.6 4.9 7.1 7.1 5.0 4.3 3.3 2.6 3.1 7.7 10.4 9.5 5.1 10.7 4.0 3.9 11.4 10.1 9.5 6.0 4.6 10.4 11.3 4.5 6.7 4.3 3.2 12.5 6.5 7.0 8.8 3.7 5.3 5.3 10.8 7.4 12.0 11.3 4.1 4.2 11.8 7.5 7.3 7.4 9.4 9.3 12.4 7.2 8.0 12.4 12.2 11.5 8.3 11.2 8.9 13.7 5.3 12.1 10.4 10.2 10.6 13.3 11.1 10.1 12.8 11.1 7.1 12.8
T65 3.9 3.8 5.4 5.3 6.6 3.2 4.4 7.0 7.0 4.6 4.5 3.6 2.9 3.4 7.6 10.0 9.1 5.5 10.3 4.4 4.2 11.0 9.9 9.0 6.3 5.0 10.2 10.9 4.9 6.9 4.6 3.2 12.2 6.9 7.2 8.4 3.7 5.7 5.7 10.4 7.5 11.7 10.9 4.0 4.3 11.3 7.6 7.7 7.8 9.4 9.3 11.9 7.6 8.2 12.2 11.7 11.4 7.9 11.1 8.4 13.5 5.0 11.7 10.8 10.7 10.9 12.8 11.5 10.2 12.8 11.5 6.8 12.8
T66 4.2 4.1 5.8 5.6 6.9 3.0 4.3 7.3 7.3 4.4 5.0 4.0 2.7 3.2 8.0 10.1 9.2 5.9 10.4 4.3 4.1 11.1 10.2 9.0 6.7 5.0 10.5 11.0 4.8 7.3 4.5 2.9 12.3 7.3 7.6 8.2 3.4 5.7 5.6 10.3 8.0 12.0 10.9 3.6 4.0 11.3 8.1 8.1 8.1 9.7 9.6 11.9 7.8 8.6 12.5 11.6 11.8 7.6 11.5 8.2 13.8 4.6 11.6 11.1 10.9 11.3 12.7 11.8 10.6 13.2 11.8 6.4 13.2
T67 4.4 4.3 5.9 5.8 7.1 2.9 4.2 7.5 7.5 4.2 5.3 4.3 2.6 3.2 8.2 10.1 9.2 6.1 10.4 4.4 4.1 11.1 10.3 8.9 7.0 5.1 10.7 10.9 4.9 7.6 4.5 2.7 12.4 7.5 7.9 8.1 3.2 5.8 5.6 10.2 8.3 12.1 10.8 3.4 3.9 11.2 8.3 8.3 8.4 10.0 9.9 11.9 7.9 8.9 12.7 11.5 12.0 7.4 11.7 8.0 13.9 4.3 11.4 11.3 11.1 11.6 12.6 12.1 10.9 13.4 12.1 6.1 13.4
T68 4.1 4.0 5.7 5.5 6.9 2.6 3.9 7.3 7.3 3.9 5.3 4.4 3.0 3.6 8.0 9.7 8.8 6.3 10.0 4.7 4.5 10.8 10.0 8.6 7.1 5.4 10.4 10.6 5.2 7.6 4.8 2.9 12.1 7.7 7.9 7.8 3.4 6.2 5.9 9.9 8.2 11.9 10.4 3.5 4.1 10.9 8.2 8.5 8.6 9.8 9.7 11.5 8.2 8.9 12.4 11.2 11.7 7.2 11.5 7.7 13.7 4.3 11.1 11.5 11.4 11.7 12.3 12.3 10.8 13.2 12.3 6.0 13.3
T69 3.9 3.8 5.5 5.3 6.7 2.4 3.7 7.1 7.1 3.8 5.3 4.4 3.2 3.8 7.8 9.5 8.6 6.3 9.8 4.9 4.7 10.5 9.8 8.4 7.2 5.6 10.2 10.4 5.5 7.6 5.1 3.1 11.8 7.7 7.8 7.6 3.7 6.4 6.2 9.7 8.1 11.6 10.2 3.7 4.4 10.7 8.1 8.6 8.6 9.6 9.5 11.3 8.4 8.8 12.2 11.0 11.6 7.0 11.3 7.6 13.5 4.4 10.9 11.6 11.5 11.8 12.1 12.3 10.7 13.1 12.4 6.0 13.1
T70 4.5 4.6 5.8 5.9 6.8 4.7 5.9 7.2 7.2 6.2 3.4 2.5 2.7 3.0 7.6 11.2 10.3 4.0 11.4 3.4 3.6 12.1 10.4 10.4 4.9 3.9 10.6 12.1 3.9 5.9 4.0 3.8 13.0 5.4 6.4 9.9 4.2 4.6 4.8 11.8 6.8 12.2 12.3 4.8 4.6 12.7 7.0 6.2 6.3 9.3 9.2 13.2 6.2 7.3 12.5 13.1 11.5 9.4 11.0 10.0 13.9 6.2 13.1 9.2 9.1 9.5 14.2 9.9 9.6 12.5 10.0 8.1 12.5
T71 4.3 4.4 5.4 5.6 6.3 5.3 6.5 6.7 6.7 6.8 2.4 1.4 3.7 3.9 6.9 11.2 10.4 3.1 11.5 4.0 4.3 12.1 10.0 10.7 3.9 4.2 10.2 12.2 4.4 4.9 4.6 4.9 12.9 4.5 5.3 10.4 5.2 4.8 5.4 12.1 5.8 11.8 12.6 5.9 5.6 13.0 6.1 5.4 5.4 8.6 8.5 13.4 5.9 6.3 11.9 13.4 10.8 10.1 10.2 10.7 13.4 7.2 13.5 8.5 8.7 8.5 14.6 9.1 8.6 11.7 9.1 9.1 11.7
T72 4.1 4.2 5.3 5.4 6.3 4.8 6.0 6.6 6.7 6.3 2.8 1.9 3.4 3.6 7.0 10.9 10.1 3.6 11.2 4.0 4.2 11.8 9.9 10.3 4.4 4.3 10.1 11.9 4.4 5.3 4.6 4.5 12.6 5.0 5.7 9.9 4.8 5.0 5.4 11.7 6.1 11.7 12.2 5.4 5.2 12.6 6.4 5.9 5.9 8.7 8.6 13.1 6.3 6.6 11.9 13.0 10.9 9.6 10.4 10.2 13.4 6.7 13.1 9.0 9.1 9.1 14.2 9.7 8.9 11.9 9.6 8.6 11.9
T73 4.4 4.4 5.6 5.7 6.6 4.9 6.1 6.9 7.0 6.4 3.0 2.0 3.1 3.3 7.3 11.1 10.3 3.7 11.4 3.6 3.9 12.1 10.2 10.5 4.5 4.0 10.4 12.1 4.1 5.5 4.2 4.3 12.9 5.1 5.9 10.0 4.6 4.7 5.1 11.9 6.4 12.0 12.4 5.2 5.0 12.8 6.6 5.9 5.9 9.0 8.9 13.3 6.1 6.9 12.2 13.2 11.2 9.7 10.7 10.2 13.7 6.6 13.2 9.0 9.0 9.1 14.3 9.6 9.2 12.2 9.6 8.5 12.2
T74 4.7 4.8 5.7 5.9 6.6 5.6 6.8 6.9 7.0 7.1 2.4 1.5 3.6 3.7 7.2 11.6 10.7 2.9 11.8 3.8 4.1 12.5 10.3 11.0 3.7 3.9 10.4 12.6 4.1 4.9 4.5 4.9 13.2 4.3 5.4 10.7 5.2 4.5 5.2 12.5 5.9 12.0 12.9 5.9 5.5 13.3 6.2 5.1 5.2 8.8 8.7 13.8 5.6 6.3 12.2 13.8 11.0 10.4 10.4 10.9 13.7 7.3 13.8 8.2 8.3 8.3 14.9 8.9 8.7 11.9 8.9 9.3 11.9
T75 5.7 5.9 6.8 7.0 7.6 6.4 7.6 8.0 8.0 7.9 2.9 2.2 3.3 3.3 8.2 12.6 11.8 2.7 12.9 2.9 3.5 13.6 11.4 12.0 3.6 2.9 11.5 13.6 3.2 5.4 3.7 4.9 14.3 4.1 6.0 11.6 5.0 3.5 4.3 13.4 6.5 13.1 13.9 5.9 5.2 14.3 7.0 4.6 4.7 9.7 9.6 14.8 4.6 6.8 13.2 14.8 12.0 11.2 11.3 11.7 14.7 7.5 14.8 7.5 7.4 8.0 15.9 8.3 9.4 12.7 8.4 9.6 12.7
T76 5.5 5.6 6.7 6.8 7.5 6.1 7.3 7.8 7.9 7.6 3.0 2.2 3.1 3.1 8.1 12.4 11.5 3.0 12.6 2.9 3.4 13.3 11.2 11.7 3.8 3.0 11.4 13.4 3.3 5.5 3.7 4.6 14.1 4.4 6.1 11.3 4.8 3.6 4.3 13.1 6.6 13.0 13.6 5.7 5.0 14.0 7.0 4.9 5.0 9.7 9.6 14.5 4.8 6.9 13.1 14.5 11.9 10.8 11.3 11.4 14.6 7.2 14.5 7.8 7.7 8.3 15.6 8.6 9.5 12.7 8.7 9.3 12.7
T77 5.2 5.3 6.3 6.5 7.2 5.9 7.1 7.5 7.6 7.4 2.8 2.0 3.3 3.3 7.8 12.1 11.3 2.9 12.4 3.2 3.6 13.0 10.9 11.5 3.8 3.3 11.1 13.1 3.6 5.3 3.9 4.7 13.8 4.3 5.8 11.0 4.9 3.9 4.6 12.9 6.3 12.7 13.4 5.7 5.2 13.8 6.7 5.0 5.1 9.4 9.3 14.3 5.1 6.7 12.8 14.2 11.6 10.7 11.0 11.2 14.3 7.3 14.3 8.0 7.9 8.3 15.4 8.7 9.2 12.4 8.7 9.3 12.4
T78 4.8 4.9 6.0 6.1 6.8 5.6 6.8 7.2 7.2 7.1 2.6 1.7 3.4 3.5 7.4 11.7 10.9 3.0 12.0 3.5 3.9 12.6 10.6 11.1 3.9 3.7 10.7 12.7 3.9 5.1 4.2 4.7 13.4 4.4 5.7 10.7 5.0 4.3 4.9 12.5 6.2 12.3 13.0 5.7 5.3 13.4 6.5 5.2 5.2 9.1 9.0 13.9 5.5 6.5 12.4 13.9 11.3 10.4 10.7 10.9 13.9 7.2 13.9 8.2 8.3 8.4 15.0 8.9 9.0 12.2 8.9 9.1 12.1
T79 4.3 4.4 5.3 5.5 6.2 5.5 6.6 6.5 6.6 7.0 2.1 1.1 3.9 4.1 6.8 11.2 10.4 2.9 11.5 4.2 4.5 12.1 9.9 10.8 3.7 4.3 10.0 12.2 4.6 4.6 4.9 5.2 12.8 4.3 5.1 10.5 5.5 4.9 5.6 12.2 5.5 11.6 12.7 6.1 5.8 13.0 5.9 5.2 5.2 8.4 8.3 13.5 5.9 6.0 11.8 13.5 10.6 10.3 10.0 10.8 13.3 7.5 13.6 8.4 8.6 8.3 14.7 8.9 8.4 11.5 8.9 9.4 11.5
T80 4.0 4.1 5.0 5.2 5.9 5.3 6.4 6.2 6.3 6.8 2.0 1.1 4.1 4.3 6.5 10.9 10.1 3.0 11.2 4.4 4.8 11.8 9.6 10.5 3.8 4.6 9.7 11.9 4.8 4.5 5.1 5.2 12.5 4.4 5.0 10.2 5.6 5.2 5.8 11.9 5.4 11.3 12.4 6.2 6.0 12.7 5.7 5.4 5.4 8.1 8.0 13.2 6.3 5.9 11.5 13.2 10.4 10.1 9.8 10.6 13.0 7.5 13.3 8.6 8.9 8.4 14.4 9.1 8.2 11.3 9.1 9.3 11.2
T81 3.7 3.8 4.7 4.9 5.5 5.1 6.2 5.9 5.9 6.7 1.9 1.0 4.4 4.6 6.1 10.6 9.9 3.1 10.9 4.8 5.1 11.5 9.3 10.3 3.9 5.0 9.4 11.7 5.2 4.4 5.4 5.4 12.1 4.5 4.7 10.0 5.8 5.6 6.2 11.7 5.2 11.0 12.2 6.4 6.2 12.5 5.4 5.5 5.5 7.8 7.7 12.9 6.6 5.7 11.1 13.0 10.0 10.0 9.4 10.5 12.6 7.6 13.1 8.8 9.1 8.5 14.2 9.3 8.0 10.9 9.2 9.4 10.9
T82 2.4 2.5 3.7 3.8 4.8 3.7 4.7 5.2 5.2 5.3 3.2 2.4 4.6 5.0 5.7 9.2 8.4 4.6 9.5 5.5 5.7 10.2 8.3 8.8 5.3 5.9 8.6 10.2 6.0 5.2 6.0 5.2 11.0 5.9 5.4 8.5 5.7 6.6 7.0 10.2 5.7 10.1 10.7 6.0 6.2 11.0 5.7 7.0 7.0 7.5 7.4 11.5 7.9 6.4 10.4 11.5 9.5 8.5 9.2 9.1 11.9 6.9 11.6 10.3 10.6 9.9 12.6 10.8 8.3 10.8 10.7 8.4 10.8
T83 3.0 3.1 4.2 4.3 5.1 4.3 5.3 5.5 5.5 5.8 2.7 1.9 4.3 4.7 5.9 9.8 9.0 4.0 10.1 5.1 5.3 10.8 8.8 9.4 4.8 5.4 9.0 10.8 5.6 4.9 5.7 5.1 11.5 5.3 5.2 9.1 5.6 6.1 6.5 10.8 5.5 10.5 11.3 6.0 6.1 11.6 5.6 6.4 6.4 7.7 7.6 12.1 7.3 6.2 10.8 12.1 9.8 9.1 9.4 9.6 12.2 7.0 12.2 9.7 10.0 9.3 13.3 10.2 8.2 11.0 10.1 8.7 11.0
T84 3.3 3.3 4.7 4.7 5.8 3.7 4.9 6.2 6.2 5.2 3.5 2.6 3.5 4.0 6.7 9.9 9.1 4.6 10.2 4.6 4.7 10.9 9.3 9.2 5.4 5.1 9.6 10.9 5.1 5.8 5.1 4.2 11.8 6.0 6.1 8.8 4.7 5.8 6.0 10.6 6.4 11.1 11.1 5.1 5.2 11.5 6.6 7.0 7.0 8.5 8.4 12.0 7.3 7.1 11.5 11.9 10.6 8.5 10.2 9.1 12.8 6.1 12.0 10.1 10.2 10.0 13.1 10.7 9.1 11.8 10.7 7.8 11.8
T85 2.9 2.9 4.3 4.3 5.4 3.6 4.7 5.7 5.8 5.1 3.4 2.5 4.0 4.4 6.3 9.6 8.7 4.7 9.8 5.0 5.1 10.5 8.9 8.9 5.4 5.5 9.1 10.5 5.5 5.6 5.5 4.6 11.4 6.0 5.9 8.6 5.1 6.2 6.4 10.4 6.2 10.7 10.8 5.4 5.6 11.2 6.2 7.0 7.0 8.0 7.9 11.7 7.7 6.9 11.0 11.7 10.1 8.4 9.8 9.0 12.4 6.4 11.7 10.3 10.4 10.0 12.8 10.8 8.8 11.4 10.7 8.0 11.4
T86 3.0 3.0 4.5 4.4 5.6 3.3 4.5 6.0 6.0 4.9 3.7 2.9 3.8 4.2 6.5 9.5 8.7 4.9 9.8 5.0 5.0 10.5 9.0 8.8 5.7 5.5 9.3 10.5 5.5 6.0 5.4 4.3 11.5 6.3 6.2 8.4 4.8 6.2 6.3 10.2 6.5 10.8 10.7 5.1 5.4 11.1 6.6 7.3 7.3 8.3 8.2 11.6 7.8 7.2 11.2 11.5 10.4 8.2 10.0 8.7 12.6 6.0 11.6 10.5 10.6 10.3 12.7 11.1 9.1 11.7 11.0 7.6 11.7
T87 3.7 3.8 5.1 5.1 6.1 4.1 5.3 6.5 6.5 5.6 3.3 2.4 3.3 3.6 7.0 10.4 9.5 4.3 10.6 4.2 4.3 11.3 9.7 9.7 5.1 4.7 9.9 11.3 4.7 5.7 4.7 4.1 12.2 5.7 6.1 9.2 4.5 5.4 5.6 11.1 6.5 11.5 11.6 5.0 5.0 11.9 6.6 6.6 6.6 8.7 8.6 12.5 6.9 7.1 11.8 12.4 10.8 8.9 10.4 9.4 13.2 6.2 12.4 9.7 9.8 9.7 13.5 10.4 9.2 12.0 10.4 8.0 12.0
T88 3.0 3.2 4.1 4.3 5.0 4.6 5.6 5.4 5.4 6.1 2.3 1.5 4.6 4.9 5.7 10.0 9.2 3.7 10.2 5.2 5.5 10.9 8.7 9.6 4.4 5.5 8.9 11.0 5.6 4.5 5.8 5.5 11.5 5.0 4.8 9.4 5.9 6.1 6.6 11.1 5.2 10.5 11.5 6.4 6.3 11.8 5.3 6.1 6.1 7.5 7.3 12.3 7.2 5.8 10.7 12.4 9.6 9.4 9.1 10.0 12.1 7.4 12.5 9.4 9.8 9.0 13.5 9.9 7.9 10.7 9.8 9.1 10.7
T89 2.8 3.0 3.8 4.0 4.7 4.6 5.6 5.1 5.1 6.2 2.3 1.6 4.8 5.2 5.4 9.8 9.0 3.8 10.0 5.5 5.8 10.7 8.4 9.5 4.5 5.8 8.6 10.8 5.9 4.4 6.1 5.7 11.3 5.0 4.6 9.3 6.1 6.4 6.9 10.9 4.9 10.2 11.4 6.6 6.6 11.7 5.0 6.2 6.1 7.1 7.0 12.1 7.4 5.6 10.4 12.2 9.3 9.4 8.8 9.9 11.8 7.6 12.4 9.6 9.9 9.0 13.4 9.9 7.6 10.4 9.8 9.2 10.4
T90 2.4 2.5 3.5 3.6 4.4 4.3 5.2 4.8 4.8 5.8 2.6 2.0 5.0 5.4 5.2 9.3 8.6 4.2 9.6 5.8 6.0 10.2 8.1 9.0 4.9 6.1 8.2 10.4 6.3 4.6 6.4 5.8 10.9 5.4 4.8 8.9 6.2 6.8 7.3 10.5 5.0 9.8 10.9 6.6 6.8 11.2 5.1 6.6 6.5 6.9 6.8 11.6 7.9 5.8 10.1 11.8 9.1 9.0 8.6 9.6 11.5 7.5 11.9 10.0 10.4 9.3 12.9 10.3 7.6 10.3 10.2 9.1 10.3
T91 2.2 2.4 3.2 3.3 4.0 4.5 5.3 4.4 4.4 6.0 2.6 2.1 5.4 5.8 4.8 9.2 8.4 4.2 9.4 6.2 6.4 10.0 7.7 9.0 4.8 6.5 7.9 10.2 6.6 4.3 6.7 6.2 10.6 5.4 4.5 8.9 6.6 7.1 7.6 10.5 4.7 9.5 10.8 7.0 7.1 11.1 4.7 6.7 6.5 6.6 6.5 11.5 8.1 5.5 9.7 11.7 8.7 9.2 8.3 9.7 11.2 7.9 11.9 10.0 10.5 9.3 12.9 10.3 7.3 9.9 10.2 9.4 9.9
T92 2.5 2.7 3.4 3.6 4.3 4.6 5.5 4.7 4.7 6.1 2.3 1.8 5.2 5.6 5.0 9.5 8.7 4.0 9.7 5.9 6.2 10.3 8.0 9.2 4.6 6.2 8.2 10.5 6.4 4.2 6.5 6.1 10.9 5.1 4.4 9.2 6.5 6.8 7.4 10.7 4.7 9.8 11.1 6.9 7.0 11.4 4.8 6.4 6.3 6.8 6.6 11.8 7.8 5.4 10.0 12.0 8.9 9.4 8.4 9.9 11.4 7.9 12.2 9.8 10.2 9.0 13.1 10.1 7.3 10.0 9.9 9.4 10.0
T93 1.9 2.1 2.9 3.1 3.8 4.4 5.2 4.1 4.2 5.9 2.7 2.3 5.6 6.0 4.6 8.9 8.2 4.4 9.2 6.4 6.7 9.8 7.5 8.7 5.0 6.7 7.6 10.0 6.9 4.4 7.0 6.3 10.3 5.6 4.4 8.8 6.8 7.4 7.9 10.2 4.6 9.2 10.6 7.1 7.3 10.9 4.6 6.9 6.7 6.3 6.2 11.3 8.4 5.5 9.4 11.5 8.5 9.1 8.0 9.6 10.9 8.0 11.7 10.3 10.7 9.4 12.7 10.5 7.1 9.7 10.3 9.4 9.7
T94 1.2 1.4 2.3 2.4 3.4 3.9 4.6 3.8 3.8 5.4 3.5 3.0 5.9 6.4 4.4 8.2 7.4 5.2 8.4 6.9 7.1 9.0 6.9 8.0 5.8 7.3 7.2 9.2 7.4 4.9 7.4 6.4 9.7 6.3 4.9 8.1 6.9 8.0 8.3 9.5 5.0 8.7 9.9 7.2 7.5 10.1 4.9 7.6 7.5 6.2 6.1 10.5 9.1 5.9 9.1 10.7 8.2 8.4 7.9 8.9 10.5 7.8 11.0 11.0 11.5 10.1 11.9 11.3 7.3 9.6 11.1 9.1 9.6
T95 1.4 1.6 2.6 2.7 3.6 3.9 4.7 4.0 4.0 5.4 3.3 2.8 5.7 6.1 4.6 8.4 7.6 5.0 8.7 6.7 6.8 9.3 7.2 8.2 5.6 7.0 7.4 9.4 7.2 4.9 7.2 6.3 9.9 6.1 4.9 8.2 6.8 7.7 8.1 9.7 5.0 9.0 10.1 7.0 7.3 10.3 4.9 7.4 7.3 6.4 6.3 10.7 8.8 5.9 9.3 10.9 8.4 8.5 8.1 9.0 10.7 7.7 11.1 10.8 11.3 10.0 12.1 11.1 7.4 9.8 10.9 9.0 9.8
T96 1.7 1.9 2.8 3.0 3.8 4.1 4.9 4.2 4.2 5.6 3.0 2.5 5.5 5.9 4.7 8.7 8.0 4.7 9.0 6.4 6.6 9.6 7.5 8.5 5.3 6.8 7.6 9.7 6.9 4.7 7.0 6.1 10.2 5.9 4.8 8.5 6.6 7.4 7.8 10.0 5.0 9.2 10.4 6.9 7.2 10.6 4.9 7.2 7.0 6.5 6.4 11.1 8.5 5.8 9.5 11.2 8.6 8.7 8.2 9.2 10.9 7.7 11.4 10.5 11.0 9.7 12.4 10.8 7.4 9.9 10.6 9.1 9.9
T97 5.8 5.9 6.5 6.9 7.1 7.2 8.3 7.4 7.5 8.7 1.8 1.6 4.8 4.8 7.4 12.7 12.0 1.3 13.0 4.2 4.9 13.6 11.0 12.4 2.2 4.0 11.0 13.8 4.5 4.0 5.1 6.3 14.1 2.7 4.7 12.2 6.5 4.4 5.5 13.9 5.3 12.6 14.3 7.3 6.7 14.6 5.8 3.5 3.5 8.9 8.8 15.1 4.6 5.4 12.5 15.2 11.1 12.0 10.3 12.6 14.1 8.9 15.3 6.7 6.9 6.7 16.3 7.2 8.2 11.6 7.2 10.9 11.6
T98 5.9 6.1 6.7 7.0 7.3 7.2 8.4 7.6 7.7 8.7 2.1 1.8 4.6 4.5 7.7 12.9 12.1 1.5 13.2 4.0 4.6 13.8 11.2 12.5 2.3 3.7 11.2 13.9 4.2 4.3 4.8 6.2 14.3 2.8 5.0 12.3 6.3 4.2 5.2 14.0 5.6 12.8 14.4 7.2 6.5 14.8 6.1 3.5 3.6 9.1 9.0 15.2 4.4 5.7 12.8 15.3 11.4 12.0 10.6 12.6 14.3 8.8 15.4 6.6 6.8 6.8 16.4 7.2 8.4 11.9 7.3 10.8 11.8
T99 6.2 6.3 7.0 7.3 7.7 7.3 8.5 8.0 8.0 8.8 2.5 2.1 4.4 4.3 8.0 13.2 12.4 1.7 13.4 3.7 4.3 14.0 11.5 12.7 2.5 3.4 11.5 14.2 3.9 4.7 4.5 6.0 14.6 3.0 5.3 12.4 6.1 3.8 4.9 14.2 5.9 13.1 14.6 7.0 6.3 15.0 6.5 3.5 3.6 9.5 9.4 15.4 4.1 6.0 13.1 15.5 11.8 12.1 11.0 12.7 14.7 8.7 15.6 6.5 6.6 6.9 16.6 7.2 8.8 12.2 7.3 10.7 12.2
T100 6.7 6.8 7.6 7.9 8.2 7.6 8.8 8.6 8.6 9.1 3.0 2.7 4.2 4.0 8.6 13.6 12.8 2.1 13.9 3.2 4.0 14.5 12.1 13.1 2.9 2.9 12.1 14.6 3.4 5.2 4.1 5.9 15.1 3.3 5.9 12.7 6.0 3.3 4.4 14.6 6.5 13.7 15.0 6.9 6.0 15.4 7.0 3.5 3.7 10.1 10.0 15.9 3.6 6.6 13.7 15.9 12.4 12.4 11.6 12.9 15.3 8.6 15.9 6.3 6.2 7.0 17.0 7.1 9.3 12.8 7.2 10.7 12.8
T101 6.8 6.9 7.5 7.8 8.1 8.1 9.2 8.4 8.4 9.6 2.7 2.6 5.0 4.8 8.3 13.7 13.0 1.4 14.0 4.0 4.8 14.6 11.9 13.4 2.1 3.6 11.9 14.8 4.1 4.6 4.9 6.7 15.0 2.5 5.3 13.1 6.7 3.9 5.1 14.9 5.9 13.5 15.3 7.7 6.8 15.6 6.5 2.8 2.9 9.7 9.6 16.1 3.7 5.9 13.4 16.2 12.0 12.9 11.1 13.4 15.0 9.3 16.3 5.8 5.9 6.2 17.3 6.5 8.7 12.3 6.5 11.4 12.2
T102 6.6 6.8 7.3 7.7 7.8 8.1 9.2 8.2 8.2 9.6 2.5 2.4 5.2 5.1 8.1 13.6 12.9 1.1 13.9 4.3 5.0 14.5 11.7 13.3 1.8 3.9 11.7 14.7 4.4 4.3 5.2 6.8 14.9 2.2 5.0 13.1 6.9 4.2 5.4 14.8 5.6 13.3 15.2 7.8 7.0 15.5 6.3 2.7 2.8 9.5 9.3 16.0 3.9 5.6 13.2 16.1 11.7 12.9 10.9 13.4 14.8 9.5 16.2 5.8 6.0 6.1 17.2 6.4 8.5 12.0 6.5 11.5 12.0
T103 7.2 7.4 8.0 8.3 8.5 8.5 9.7 8.8 8.9 10.0 3.1 3.1 5.3 5.1 8.7 14.2 13.5 1.6 14.5 4.2 4.9 15.1 12.3 13.9 2.1 3.6 12.3 15.3 4.2 4.8 5.0 7.0 15.5 2.4 5.5 13.6 7.0 3.8 5.1 15.3 6.2 13.9 15.8 8.0 7.1 16.1 6.8 2.4 2.6 10.0 9.9 16.6 3.3 6.1 13.8 16.6 12.3 13.3 11.4 13.9 15.4 9.7 16.8 5.3 5.4 5.9 17.8 6.0 8.9 12.5 6.2 11.8 12.5
T104 7.1 7.3 7.8 8.2 8.3 8.6 9.7 8.6 8.7 10.1 2.9 2.9 5.5 5.3 8.5 14.1 13.4 1.3 14.4 4.4 5.1 15.0 12.2 13.8 1.8 3.9 12.1 15.2 4.4 4.5 5.3 7.1 15.4 2.1 5.3 13.6 7.2 4.1 5.4 15.3 5.9 13.7 15.7 8.2 7.3 16.1 6.5 2.3 2.5 9.8 9.7 16.5 3.5 5.8 13.6 16.6 12.1 13.4 11.2 13.9 15.2 9.8 16.7 5.3 5.5 5.7 17.7 6.0 8.7 12.3 6.0 11.9 12.2
T105 7.1 7.3 7.8 8.2 8.2 8.7 9.8 8.5 8.6 10.2 2.8 2.9 5.7 5.5 8.4 14.1 13.4 1.1 14.4 4.6 5.4 15.0 12.1 13.9 1.6 4.1 12.0 15.2 4.7 4.3 5.5 7.4 15.3 1.9 5.1 13.7 7.4 4.3 5.6 15.3 5.7 13.6 15.8 8.4 7.5 16.1 6.4 2.1 2.2 9.7 9.5 16.5 3.7 5.6 13.4 16.6 11.9 13.5 11.0 14.0 15.1 10.0 16.8 5.2 5.5 5.5 17.8 5.8 8.5 12.1 5.9 12.1 12.0
T106 7.4 7.6 8.2 8.5 8.7 8.6 9.8 9.0 9.1 10.1 3.3 3.2 5.2 4.9 8.9 14.4 13.6 1.8 14.6 4.0 4.7 15.2 12.5 14.0 2.3 3.4 12.5 15.4 4.0 5.0 4.8 6.9 15.7 2.6 5.8 13.7 6.9 3.6 4.9 15.4 6.4 14.1 15.9 7.9 6.9 16.2 7.0 2.5 2.8 10.3 10.2 16.7 3.1 6.3 14.0 16.7 12.5 13.3 11.7 13.9 15.6 9.6 16.8 5.3 5.3 6.1 17.9 6.1 9.2 12.8 6.2 11.7 12.7
T107 7.5 7.6 8.3 8.6 8.9 8.6 9.8 9.2 9.2 10.0 3.5 3.4 5.0 4.8 9.1 14.5 13.7 2.0 14.7 3.7 4.5 15.3 12.7 14.1 2.6 3.2 12.7 15.5 3.7 5.3 4.6 6.7 15.8 2.8 6.0 13.7 6.7 3.3 4.7 15.5 6.6 14.3 16.0 7.7 6.7 16.3 7.3 2.7 3.0 10.5 10.4 16.8 2.9 6.6 14.2 16.8 12.8 13.3 11.9 13.9 15.8 9.5 16.9 5.3 5.3 6.2 17.9 6.2 9.4 13.0 6.4 11.6 13.0
T108 5.5 5.7 6.2 6.5 6.8 7.1 8.2 7.1 7.1 8.6 1.5 1.3 4.9 4.9 7.1 12.5 11.7 1.3 12.7 4.5 5.1 13.3 10.6 12.2 2.1 4.3 10.6 13.5 4.7 3.8 5.3 6.4 13.7 2.7 4.4 12.0 6.6 4.8 5.8 13.7 5.0 12.2 14.1 7.4 6.8 14.4 5.5 3.6 3.6 8.5 8.4 14.8 5.0 5.2 12.2 14.9 10.8 11.9 10.0 12.4 13.7 8.9 15.1 6.9 7.2 6.7 16.1 7.3 7.9 11.3 7.3 10.9 11.2
T109 6.4 6.5 7.3 7.6 7.9 7.5 8.6 8.2 8.3 8.9 2.7 2.4 4.3 4.2 8.3 13.4 12.6 1.9 13.6 3.5 4.1 14.3 11.8 12.9 2.7 3.2 11.8 14.4 3.6 4.9 4.3 6.0 14.8 3.1 5.6 12.6 6.1 3.6 4.7 14.3 6.2 13.4 14.8 7.0 6.1 15.2 6.7 3.5 3.6 9.8 9.6 15.6 3.9 6.3 13.4 15.7 12.0 12.2 11.3 12.8 15.0 8.6 15.7 6.4 6.4 6.9 16.8 7.2 9.0 12.5 7.3 10.7 12.5
T110 7.5 7.6 8.3 8.6 8.9 8.4 9.6 9.2 9.3 9.9 3.6 3.4 4.7 4.5 9.2 14.4 13.6 2.3 14.7 3.4 4.2 15.3 12.8 14.0 2.8 2.9 12.8 15.4 3.4 5.5 4.3 6.4 15.8 3.1 6.2 13.5 6.4 3.1 4.4 15.4 6.8 14.4 15.9 7.4 6.4 16.2 7.5 3.0 3.3 10.6 10.5 16.7 2.8 6.8 14.3 16.7 12.9 13.1 12.1 13.7 15.9 9.2 16.8 5.6 5.4 6.6 17.8 6.5 9.7 13.2 6.7 11.3 13.2
T111 7.7 7.9 8.6 8.9 9.2 8.6 9.8 9.6 9.6 10.0 3.9 3.7 4.7 4.4 9.6 14.7 13.9 2.6 15.0 3.3 4.1 15.6 13.1 14.2 3.1 2.6 13.1 15.7 3.2 5.8 4.1 6.4 16.2 3.4 6.6 13.7 6.4 2.8 4.1 15.6 7.2 14.7 16.1 7.4 6.3 16.4 7.8 3.2 3.5 11.0 10.9 16.9 2.5 7.1 14.7 16.9 13.2 13.3 12.4 13.9 16.2 9.2 17.0 5.5 5.2 6.7 18.1 6.5 10.0 13.6 6.7 11.3 13.5
T112 7.1 7.2 8.0 8.3 8.7 8.0 9.2 9.0 9.0 9.4 3.4 3.1 4.4 4.1 9.0 14.1 13.3 2.3 14.3 3.2 3.9 15.0 12.5 13.6 3.0 2.7 12.5 15.1 3.2 5.5 4.0 6.1 15.5 3.3 6.2 13.1 6.1 3.0 4.2 15.0 6.8 14.1 15.5 7.1 6.1 15.8 7.4 3.4 3.6 10.5 10.4 16.3 3.1 6.8 14.1 16.3 12.7 12.7 11.9 13.3 15.7 8.8 16.3 6.0 5.8 6.9 17.4 6.9 9.6 13.2 7.1 10.9 13.1
T113 8.7 8.9 9.5 9.8 10.0 9.7 10.9 10.3 10.4 11.1 4.6 4.6 5.7 5.3 10.3 15.7 14.9 3.0 16.0 4.1 4.9 16.6 13.9 15.3 3.3 3.3 13.8 16.7 3.9 6.1 4.9 7.4 17.0 3.3 6.9 14.8 7.3 3.2 4.6 16.7 7.6 15.5 17.2 8.4 7.2 17.5 8.2 2.6 3.0 11.6 11.4 18.0 1.8 7.4 15.3 18.0 13.8 14.4 12.9 15.0 16.9 10.2 18.1 4.4 4.1 6.0 19.1 5.5 10.3 13.9 5.9 12.4 13.9
T114 8.6 8.8 9.4 9.7 9.8 9.8 11.0 10.1 10.2 11.3 4.4 4.4 6.0 5.7 10.0 15.6 14.9 2.7 15.9 4.5 5.3 16.5 13.7 15.3 2.9 3.7 13.6 16.7 4.3 5.8 5.3 7.7 16.9 2.9 6.6 14.9 7.7 3.6 5.1 16.7 7.2 15.2 17.2 8.7 7.6 17.5 7.9 2.1 2.6 11.3 11.1 17.9 2.1 6.9 15.0 18.0 13.5 14.5 12.6 15.1 16.7 10.5 18.1 4.2 4.1 5.6 19.1 5.2 9.9 13.6 5.5 12.7 13.5
T115 8.5 8.6 9.4 9.7 10.0 9.2 10.4 10.3 10.4 10.6 4.7 4.5 5.0 4.6 10.3 15.4 14.6 3.3 15.7 3.3 4.1 16.3 13.9 14.9 3.7 2.5 13.9 16.4 3.1 6.5 4.1 6.7 16.9 3.9 7.2 14.4 6.6 2.4 3.9 16.3 7.9 15.5 16.8 7.7 6.4 17.1 8.5 3.3 3.7 11.7 11.6 17.7 1.8 7.7 15.4 17.6 14.0 13.9 13.1 14.4 17.0 9.5 17.6 5.2 4.7 6.8 18.7 6.3 10.6 14.2 6.6 11.7 14.2
T116 8.3 8.4 9.2 9.4 9.7 9.1 10.4 10.0 10.1 10.6 4.4 4.2 5.1 4.7 10.0 15.2 14.5 2.9 15.5 3.5 4.3 16.1 13.6 14.8 3.3 2.8 13.6 16.3 3.4 6.1 4.3 6.8 16.7 3.5 6.9 14.3 6.8 2.8 4.2 16.2 7.5 15.2 16.6 7.8 6.6 17.0 8.2 3.0 3.4 11.4 11.3 17.5 2.0 7.4 15.1 17.5 13.7 13.8 12.8 14.4 16.7 9.6 17.5 5.0 4.7 6.5 18.6 6.1 10.3 13.9 6.4 11.8 13.8
T117 9.0 9.2 9.9 10.2 10.5 9.7 11.0 10.9 10.9 11.1 5.2 5.0 5.4 4.9 10.8 16.0 15.2 3.7 16.2 3.5 4.3 16.9 14.4 15.4 4.0 2.7 14.4 17.0 3.3 6.9 4.3 7.0 17.5 4.1 7.7 14.9 6.9 2.5 3.9 16.8 8.3 16.0 17.3 8.0 6.7 17.7 8.9 3.4 3.8 12.2 12.1 18.2 1.2 8.1 15.9 18.1 14.5 14.3 13.6 14.9 17.5 9.8 18.2 4.9 4.2 6.7 19.3 6.1 11.0 14.7 6.5 12.1 14.6
T118 8.5 8.7 8.3 8.9 8.1 11.2 12.1 8.3 8.4 12.7 4.3 5.1 9.6 9.4 7.6 14.9 14.3 3.5 15.1 8.7 9.4 15.5 11.6 15.3 2.6 8.2 11.2 16.0 8.7 2.9 9.5 11.1 15.1 2.2 3.5 15.6 11.3 8.3 9.7 16.8 4.0 12.7 17.1 12.1 11.4 17.2 4.8 2.8 2.3 8.2 8.1 17.5 6.8 3.2 12.1 18.0 10.3 15.9 9.1 16.4 13.8 13.6 18.3 5.2 6.7 2.7 19.1 4.5 5.8 9.6 4.0 15.5 9.5
T119 8.5 8.8 8.4 9.0 8.3 11.1 12.1 8.4 8.5 12.6 4.2 5.1 9.3 9.2 7.9 15.0 14.4 3.3 15.2 8.4 9.1 15.6 11.8 15.4 2.4 7.9 11.4 16.1 8.5 3.1 9.3 10.9 15.3 1.9 3.7 15.6 11.1 8.0 9.4 16.9 4.2 12.9 17.2 11.9 11.2 17.4 5.1 2.5 2.0 8.5 8.4 17.6 6.5 3.4 12.4 18.1 10.6 15.9 9.4 16.4 14.0 13.4 18.4 4.8 6.4 2.6 19.2 4.3 6.1 9.9 3.8 15.4 9.8
T120 8.7 9.0 8.7 9.3 8.6 11.3 12.2 8.7 8.8 12.8 4.4 5.2 9.3 9.2 8.2 15.3 14.7 3.3 15.5 8.3 9.1 15.9 12.1 15.6 2.4 7.8 11.8 16.4 8.3 3.4 9.2 10.9 15.6 1.9 4.0 15.8 11.0 7.9 9.2 17.1 4.6 13.3 17.4 11.9 11.1 17.6 5.4 2.2 1.8 8.8 8.7 17.8 6.3 3.8 12.7 18.3 10.9 16.0 9.7 16.6 14.4 13.5 18.6 4.5 6.1 2.4 19.5 4.0 6.5 10.3 3.5 15.4 10.2
T121 8.8 9.1 8.8 9.4 8.7 11.3 12.2 8.9 9.0 12.8 4.4 5.2 9.2 9.0 8.3 15.4 14.8 3.2 15.6 8.2 8.9 16.0 12.3 15.7 2.4 7.6 12.0 16.5 8.2 3.6 9.0 10.8 15.8 1.8 4.2 15.9 10.9 7.7 9.1 17.2 4.8 13.5 17.5 11.8 11.0 17.7 5.6 2.0 1.5 9.1 8.9 18.0 6.0 4.0 12.9 18.4 11.1 16.1 9.9 16.6 14.6 13.4 18.7 4.3 5.8 2.3 19.6 3.8 6.7 10.5 3.4 15.3 10.4
T122 8.9 9.1 8.9 9.5 8.9 11.3 12.3 9.1 9.2 12.8 4.4 5.2 9.1 8.9 8.5 15.5 14.9 3.1 15.7 8.0 8.7 16.2 12.5 15.8 2.3 7.4 12.2 16.6 8.0 3.7 8.8 10.7 16.0 1.7 4.4 15.9 10.8 7.4 8.8 17.3 5.0 13.7 17.6 11.7 10.8 17.8 5.8 1.7 1.3 9.3 9.2 18.1 5.7 4.3 13.2 18.5 11.4 16.1 10.2 16.6 14.8 13.3 18.8 4.0 5.5 2.3 19.7 3.6 7.0 10.8 3.3 15.3 10.7
T123 8.4 8.7 8.1 8.7 7.8 11.3 12.2 7.9 8.0 12.8 4.6 5.5 10.1 10.0 7.2 14.6 14.1 4.1 14.8 9.4 10.1 15.2 11.1 15.1 3.3 8.9 10.7 15.7 9.4 2.7 10.2 11.6 14.7 2.9 3.1 15.6 11.8 9.1 10.4 16.7 3.5 12.1 16.9 12.6 12.0 17.1 4.3 3.7 3.2 7.6 7.5 17.2 7.7 2.6 11.5 17.8 9.6 16.0 8.4 16.5 13.1 14.0 18.2 5.9 7.6 3.1 19.0 5.1 5.0 8.8 4.5 15.8 8.7
T124 8.5 8.8 8.2 8.8 7.8 11.5 12.3 7.9 8.0 13.0 4.7 5.7 10.3 10.3 7.1 14.6 14.1 4.3 14.8 9.6 10.3 15.1 11.0 15.2 3.5 9.2 10.6 15.7 9.7 2.8 10.5 11.8 14.6 3.2 3.1 15.6 12.0 9.3 10.7 16.7 3.5 12.0 17.0 12.8 12.2 17.1 4.3 4.0 3.5 7.5 7.4 17.2 8.0 2.5 11.3 17.8 9.5 16.1 8.2 16.6 13.0 14.2 18.2 6.1 7.8 3.2 19.0 5.3 4.8 8.6 4.7 16.0 8.5
T125 8.4 8.7 8.0 8.6 7.6 11.4 12.2 7.6 7.7 12.9 4.8 5.7 10.5 10.4 6.9 14.4 13.9 4.5 14.6 9.8 10.5 14.9 10.7 15.0 3.7 9.4 10.3 15.5 9.9 2.7 10.7 11.9 14.4 3.4 2.9 15.5 12.1 9.6 10.9 16.6 3.2 11.7 16.8 12.9 12.4 16.9 4.0 4.3 3.8 7.2 7.1 17.0 8.3 2.2 11.0 17.6 9.1 16.0 7.9 16.5 12.7 14.3 18.0 6.5 8.1 3.5 18.8 5.6 4.5 8.2 5.0 16.1 8.2
T126 8.5 8.8 8.1 8.7 7.6 11.6 12.4 7.6 7.8 13.1 5.0 5.9 10.7 10.7 6.9 14.4 13.9 4.7 14.6 10.1 10.8 14.9 10.7 15.1 4.0 9.6 10.2 15.5 10.2 2.8 10.9 12.2 14.3 3.7 3.0 15.6 12.4 9.8 11.2 16.6 3.3 11.6 16.8 13.1 12.6 16.9 4.0 4.5 4.1 7.1 7.0 17.0 8.5 2.2 10.9 17.7 9.0 16.2 7.7 16.7 12.5 14.5 18.1 6.7 8.4 3.6 18.9 5.8 4.3 8.0 5.2 16.3 8.0
T127 9.7 10.0 9.2 9.8 8.7 12.7 13.5 8.8 8.9 14.2 6.0 6.9 11.5 11.4 8.0 15.5 15.1 5.4 15.7 10.7 11.4 16.0 11.8 16.3 4.6 10.2 11.3 16.6 10.7 3.9 11.6 13.0 15.4 4.2 4.2 16.8 13.2 10.3 11.7 17.8 4.4 12.6 18.0 14.0 13.4 18.1 5.1 4.7 4.3 8.1 8.0 18.2 8.7 3.4 11.8 18.9 9.9 17.3 8.6 17.8 13.5 15.4 19.3 6.3 8.1 2.9 20.0 5.2 5.1 8.7 4.4 17.3 8.6
T128 9.5 9.8 9.1 9.7 8.6 12.4 13.3 8.7 8.8 13.9 5.7 6.6 11.2 11.1 7.9 15.4 15.0 5.1 15.6 10.4 11.1 15.9 11.7 16.1 4.3 9.9 11.2 16.5 10.5 3.7 11.3 12.7 15.3 3.9 4.0 16.6 12.9 10.0 11.4 17.6 4.3 12.6 17.9 13.7 13.1 17.9 5.0 4.4 4.0 8.1 8.0 18.1 8.4 3.3 11.8 18.7 9.9 17.1 8.6 17.6 13.5 15.1 19.1 6.1 7.9 2.8 19.9 5.0 5.2 8.8 4.3 17.0 8.7
T129 9.3 9.6 8.9 9.5 8.5 12.2 13.0 8.6 8.7 13.7 5.4 6.3 10.9 10.8 7.8 15.3 14.9 4.8 15.5 10.1 10.8 15.9 11.7 15.9 4.0 9.6 11.2 16.4 10.1 3.6 11.0 12.4 15.3 3.6 3.9 16.4 12.6 9.7 11.1 17.5 4.2 12.6 17.7 13.4 12.8 17.8 4.9 4.1 3.7 8.1 8.0 18.0 8.1 3.2 11.9 18.6 10.0 16.9 8.7 17.4 13.5 14.9 19.0 5.9 7.6 2.7 19.7 4.9 5.3 9.0 4.2 16.7 8.9
T130 9.5 9.8 9.1 9.8 8.8 12.3 13.2 8.9 9.0 13.8 5.5 6.4 10.9 10.8 8.1 15.6 15.1 4.8 15.8 10.0 10.7 16.1 12.0 16.2 4.0 9.4 11.6 16.7 10.0 3.8 10.9 12.4 15.6 3.5 4.1 16.6 12.6 9.6 10.9 17.7 4.5 12.9 18.0 13.4 12.7 18.1 5.2 3.9 3.5 8.5 8.4 18.2 7.9 3.5 12.2 18.8 10.3 17.0 9.0 17.5 13.9 14.9 19.2 5.5 7.3 2.3 20.0 4.5 5.6 9.3 3.8 16.8 9.2
T131 10.2 10.5 9.7 10.3 9.2 13.3 14.1 9.2 9.3 14.8 6.7 7.6 12.2 12.2 8.3 16.0 15.5 6.2 16.1 11.4 12.1 16.4 12.0 16.7 5.4 10.9 11.5 17.0 11.5 4.5 12.3 13.7 15.7 4.9 4.7 17.3 13.9 11.0 12.4 18.3 4.9 12.8 18.5 14.7 14.1 18.5 5.5 5.4 4.9 8.3 8.2 18.6 9.4 3.8 11.9 19.3 10.0 17.9 8.6 18.4 13.5 16.1 19.8 6.7 8.6 3.2 20.5 5.5 5.2 8.6 4.7 18.0 8.5
T132 9.9 10.2 9.3 10.0 8.8 12.9 13.7 8.8 8.9 14.4 6.3 7.2 11.9 11.9 8.0 15.6 15.2 5.9 15.8 11.1 11.9 16.1 11.7 16.4 5.1 10.7 11.2 16.7 11.2 4.2 12.0 13.4 15.3 4.7 4.3 16.9 13.6 10.8 12.1 17.9 4.5 12.5 18.1 14.4 13.8 18.2 5.1 5.2 4.7 8.0 7.9 18.3 9.2 3.4 11.7 19.0 9.7 17.5 8.4 18.0 13.3 15.8 19.4 6.7 8.5 3.2 20.1 5.5 4.9 8.4 4.8 17.6 8.3
T133 9.7 10.0 9.2 9.9 8.7 12.8 13.6 8.8 8.9 14.3 6.1 7.0 11.7 11.6 7.9 15.5 15.1 5.6 15.7 10.9 11.6 16.0 11.7 16.3 4.8 10.4 11.2 16.6 11.0 4.0 11.8 13.2 15.3 4.4 4.2 16.8 13.4 10.5 11.9 17.8 4.4 12.5 18.0 14.2 13.6 18.1 5.1 4.9 4.5 8.0 8.0 18.2 9.0 3.4 11.7 18.9 9.8 17.4 8.4 17.9 13.3 15.6 19.3 6.5 8.3 3.1 20.0 5.4 5.0 8.5 4.6 17.4 8.4
T134 8.9 9.2 8.5 9.1 8.0 11.9 12.7 8.1 8.2 13.4 5.2 6.1 10.9 10.8 7.3 14.8 14.4 4.8 15.0 10.1 10.8 15.3 11.1 15.5 4.0 9.7 10.7 15.9 10.2 3.2 11.0 12.3 14.8 3.7 3.4 16.0 12.5 9.8 11.2 17.0 3.7 12.0 17.3 13.3 12.7 17.3 4.4 4.4 3.9 7.6 7.5 17.5 8.4 2.7 11.3 18.1 9.4 16.5 8.1 17.0 13.0 14.7 18.5 6.4 8.1 3.2 19.3 5.4 4.7 8.4 4.7 16.5 8.3
T135 9.0 9.3 8.5 9.2 8.1 12.1 12.9 8.1 8.2 13.6 5.5 6.4 11.2 11.1 7.3 14.9 14.4 5.2 15.0 10.5 11.2 15.4 11.1 15.6 4.4 10.0 10.6 16.0 10.6 3.3 11.3 12.6 14.7 4.0 3.5 16.1 12.9 10.2 11.5 17.1 3.7 11.9 17.3 13.6 13.1 17.4 4.4 4.8 4.3 7.5 7.4 17.5 8.8 2.7 11.2 18.2 9.3 16.7 8.0 17.2 12.8 15.0 18.6 6.7 8.4 3.4 19.3 5.7 4.5 8.2 5.0 16.8 8.1
T136 9.2 9.5 8.7 9.3 8.2 12.3 13.1 8.2 8.3 13.8 5.7 6.7 11.5 11.4 7.4 15.0 14.5 5.4 15.1 10.8 11.5 15.4 11.1 15.7 4.7 10.3 10.6 16.0 10.9 3.5 11.6 12.9 14.7 4.3 3.7 16.3 13.1 10.5 11.8 17.3 3.8 11.9 17.5 13.9 13.3 17.5 4.5 5.0 4.6 7.5 7.4 17.6 9.1 2.8 11.1 18.3 9.2 16.9 7.9 17.4 12.8 15.3 18.7 6.9 8.6 3.5 19.5 5.8 4.4 8.0 5.1 17.0 7.9
T137 9.4 9.7 8.7 9.4 8.1 12.6 13.3 8.1 8.2 14.0 6.1 7.1 11.9 11.9 7.3 14.9 14.5 5.9 15.1 11.2 11.9 15.3 10.9 15.8 5.2 10.8 10.4 16.0 11.4 3.8 12.1 13.3 14.6 4.8 3.8 16.4 13.6 11.0 12.3 17.3 3.9 11.7 17.5 14.3 13.8 17.5 4.5 5.6 5.1 7.2 7.1 17.6 9.6 2.8 10.8 18.3 8.9 17.1 7.6 17.5 12.4 15.6 18.8 7.4 9.2 4.0 19.5 6.3 4.1 7.6 5.6 17.4 7.5
T138 9.5 9.8 8.8 9.5 8.2 12.8 13.5 8.2 8.3 14.2 6.4 7.4 12.3 12.3 7.2 14.9 14.6 6.3 15.1 11.6 12.3 15.3 10.8 15.8 5.6 11.2 10.3 16.0 11.8 4.0 12.5 13.7 14.5 5.3 4.0 16.5 13.9 11.4 12.7 17.4 4.0 11.5 17.5 14.6 14.2 17.5 4.5 6.0 5.6 7.1 7.0 17.6 10.0 3.0 10.7 18.4 8.7 17.2 7.3 17.7 12.2 15.9 18.8 7.8 9.6 4.4 19.5 6.7 3.9 7.3 5.9 17.6 7.2
T139 9.5 9.8 8.8 9.5 8.2 12.7 13.4 8.2 8.3 14.1 6.3 7.2 12.1 12.1 7.3 14.9 14.6 6.1 15.1 11.5 12.1 15.3 10.9 15.8 5.4 11.0 10.4 16.0 11.6 3.9 12.3 13.5 14.5 5.1 3.9 16.5 13.8 11.2 12.5 17.3 3.9 11.6 17.5 14.5 14.0 17.5 4.5 5.8 5.3 7.2 7.1 17.6 9.8 2.9 10.8 18.4 8.8 17.2 7.5 17.6 12.3 15.8 18.8 7.6 9.4 4.2 19.5 6.5 4.0 7.5 5.7 17.5 7.4
T140 9.3 9.6 8.8 9.4 8.2 12.5 13.2 8.2 8.3 13.9 6.0 6.9 11.7 11.7 7.3 15.0 14.6 5.7 15.1 11.0 11.7 15.4 11.1 15.8 4.9 10.6 10.5 16.1 11.1 3.7 11.9 13.1 14.7 4.6 3.8 16.4 13.4 10.8 12.1 17.3 3.9 11.8 17.5 14.1 13.6 17.6 4.5 5.3 4.8 7.4 7.3 17.6 9.3 2.8 11.0 18.4 9.1 17.0 7.8 17.5 12.6 15.5 18.8 7.1 8.9 3.7 19.5 6.0 4.3 7.8 5.3 17.2 7.8
T141 10.2 10.5 9.6 10.3 9.0 13.3 14.1 9.0 9.1 14.8 6.7 7.7 12.4 12.3 8.2 15.8 15.4 6.3 16.0 11.6 12.3 16.2 11.8 16.6 5.5 11.1 11.3 16.9 11.7 4.5 12.5 13.8 15.5 5.1 4.6 17.2 14.1 11.2 12.6 18.2 4.7 12.5 18.4 14.8 14.2 18.4 5.4 5.6 5.2 8.1 8.0 18.5 9.6 3.7 11.7 19.2 9.7 17.9 8.4 18.3 13.3 16.2 19.7 7.0 8.9 3.5 20.4 5.8 4.9 8.3 5.0 18.0 8.2
T142 10.3 10.6 9.6 10.3 9.0 13.5 14.2 9.0 9.1 14.9 7.0 7.9 12.7 12.7 8.1 15.7 15.4 6.7 15.9 12.0 12.7 16.2 11.7 16.6 5.9 11.5 11.1 16.8 12.1 4.7 12.9 14.2 15.3 5.5 4.7 17.3 14.4 11.7 13.0 18.2 4.8 12.3 18.3 15.1 14.6 18.4 5.3 6.1 5.6 7.9 7.9 18.4 10.1 3.8 11.4 19.2 9.5 18.0 8.1 18.5 13.0 16.5 19.7 7.5 9.4 3.9 20.3 6.2 4.7 8.0 5.5 18.3 7.8
T143 11.0 11.3 10.4 11.0 9.7 14.2 14.9 9.7 9.8 15.7 7.6 8.6 13.3 13.2 8.8 16.4 16.1 7.3 16.6 12.5 13.2 16.8 12.3 17.3 6.4 12.0 11.7 17.5 12.6 5.4 13.4 14.8 15.9 6.0 5.4 18.0 15.0 12.1 13.5 18.9 5.5 12.9 19.0 15.8 15.2 19.1 6.0 6.5 6.0 8.5 8.5 19.1 10.5 4.5 12.0 19.9 10.0 18.7 8.6 19.2 13.5 17.2 20.4 7.5 9.5 4.0 21.0 6.2 5.2 8.4 5.4 18.9 8.2
T144 11.2 11.5 10.5 11.2 9.9 14.3 15.0 9.9 10.0 15.8 7.7 8.6 13.3 13.2 9.0 16.7 16.3 7.2 16.8 12.4 13.2 17.1 12.6 17.6 6.4 11.9 12.0 17.8 12.5 5.5 13.3 14.8 16.2 6.0 5.6 18.2 15.0 12.0 13.4 19.1 5.7 13.2 19.3 15.8 15.2 19.3 6.3 6.3 5.9 8.8 8.8 19.3 10.3 4.6 12.3 20.1 10.3 18.8 8.9 19.3 13.8 17.2 20.6 7.3 9.2 3.7 21.3 5.9 5.5 8.7 5.1 19.0 8.6
T145 11.2 11.5 10.6 11.3 10.0 14.3 15.1 10.0 10.2 15.8 7.6 8.5 13.2 13.1 9.2 16.8 16.4 7.1 17.0 12.3 13.0 17.2 12.8 17.7 6.2 11.7 12.2 17.9 12.3 5.5 13.1 14.7 16.4 5.8 5.6 18.3 14.9 11.8 13.2 19.2 5.8 13.4 19.4 15.7 15.0 19.4 6.4 6.1 5.7 9.0 9.0 19.5 10.0 4.7 12.5 20.2 10.6 18.9 9.2 19.3 14.1 17.1 20.7 7.0 8.9 3.4 21.4 5.6 5.8 9.0 4.8 18.9 8.9
T146 11.0 11.3 10.3 11.0 9.6 14.2 14.9 9.6 9.7 15.7 7.8 8.7 13.5 13.4 8.7 16.3 16.0 7.4 16.5 12.7 13.4 16.7 12.1 17.3 6.6 12.2 11.6 17.4 12.8 5.5 13.6 14.9 15.8 6.2 5.4 18.0 15.2 12.4 13.7 18.8 5.5 12.7 19.0 15.9 15.4 19.0 6.0 6.7 6.3 8.4 8.3 19.0 10.7 4.5 11.7 19.8 9.8 18.7 8.4 19.2 13.3 17.3 20.3 7.9 9.8 4.3 20.9 6.5 5.0 8.1 5.7 19.0 8.0
T147 11.0 11.3 10.2 10.9 9.5 14.2 14.9 9.4 9.5 15.7 7.9 8.8 13.7 13.6 8.5 16.1 15.8 7.6 16.3 13.0 13.6 16.5 11.9 17.2 6.9 12.5 11.3 17.2 13.0 5.5 13.8 15.1 15.5 6.5 5.4 17.9 15.3 12.6 14.0 18.7 5.4 12.4 18.8 16.1 15.5 18.8 5.9 7.1 6.6 8.1 8.0 18.8 11.1 4.4 11.4 19.6 9.4 18.7 8.1 19.1 12.9 17.4 20.1 8.3 10.2 4.7 20.8 7.0 4.7 7.7 6.2 19.1 7.6
T148 11.7 12.0 10.8 11.4 9.9 15.1 15.7 9.8 9.9 16.5 9.0 10.0 14.9 14.9 8.8 16.4 16.1 9.0 16.5 14.3 15.0 16.6 11.9 17.6 8.2 13.9 11.2 17.4 14.4 6.6 15.2 16.3 15.4 7.9 6.3 18.5 16.5 14.1 15.4 19.1 6.2 12.2 19.1 17.2 16.8 19.1 6.5 8.5 8.1 8.1 8.1 19.0 12.5 5.3 11.1 20.0 9.1 19.4 7.8 19.8 12.5 18.5 20.5 9.7 11.7 6.2 21.1 8.4 4.8 7.0 7.6 20.1 6.9
T149 11.1 11.4 10.2 10.8 9.3 14.5 15.1 9.2 9.3 15.9 8.5 9.4 14.4 14.4 8.2 15.7 15.5 8.5 15.9 13.9 14.5 16.0 11.3 16.9 7.8 13.5 10.6 16.8 14.0 6.0 14.7 15.7 14.8 7.5 5.7 17.8 16.0 13.7 15.0 18.4 5.6 11.6 18.5 16.7 16.3 18.5 5.8 8.2 7.7 7.5 7.5 18.4 12.2 4.7 10.5 19.3 8.6 18.8 7.2 19.2 12.0 17.9 19.9 9.6 11.5 6.1 20.5 8.3 4.2 6.6 7.5 19.5 6.5
T150 11.0 11.3 10.2 10.8 9.3 14.4 15.0 9.2 9.3 15.8 8.3 9.3 14.2 14.2 8.2 15.8 15.6 8.3 15.9 13.7 14.3 16.1 11.4 17.0 7.6 13.2 10.8 16.9 13.8 5.9 14.5 15.6 15.0 7.3 5.6 17.8 15.9 13.4 14.7 18.5 5.5 11.8 18.6 16.6 16.1 18.5 5.8 8.0 7.5 7.6 7.6 18.5 12.0 4.6 10.7 19.4 8.8 18.7 7.4 19.2 12.2 17.8 19.9 9.3 11.3 5.8 20.5 8.0 4.3 6.8 7.2 19.4 6.7
T151 11.3 11.6 10.5 11.2 9.7 14.7 15.3 9.6 9.7 16.1 8.4 9.4 14.2 14.2 8.6 16.3 16.0 8.3 16.4 13.6 14.3 16.6 11.9 17.4 7.5 13.1 11.3 17.3 13.7 6.0 14.4 15.6 15.5 7.1 5.8 18.2 15.9 13.3 14.6 18.9 5.8 12.4 19.0 16.6 16.1 19.0 6.1 7.7 7.3 8.1 8.1 18.9 11.7 4.8 11.3 19.8 9.3 19.0 8.0 19.5 12.8 17.9 20.4 8.9 10.9 5.3 21.0 7.6 4.8 7.4 6.8 19.6 7.3
T152 10.9 11.2 10.1 10.8 9.3 14.3 14.9 9.3 9.4 15.7 8.0 9.0 13.8 13.8 8.3 15.9 15.6 7.9 16.1 13.2 13.9 16.3 11.6 17.0 7.1 12.8 11.0 17.0 13.3 5.6 14.1 15.2 15.2 6.8 5.4 17.8 15.5 12.9 14.3 18.5 5.4 12.1 18.6 16.2 15.7 18.6 5.8 7.4 6.9 7.8 7.8 18.6 11.4 4.4 11.1 19.5 9.1 18.6 7.7 19.1 12.6 17.5 20.0 8.7 10.6 5.2 20.6 7.4 4.5 7.3 6.6 19.2 7.2
T153 10.7 11.0 10.0 10.6 9.2 14.1 14.7 9.1 9.3 15.5 7.8 8.7 13.6 13.6 8.2 15.8 15.5 7.6 16.0 12.9 13.6 16.2 11.6 16.9 6.8 12.5 11.0 16.9 13.0 5.4 13.8 15.0 15.2 6.5 5.2 17.7 15.2 12.7 14.0 18.4 5.2 12.1 18.5 16.0 15.5 18.5 5.6 7.1 6.7 7.8 7.7 18.5 11.2 4.2 11.1 19.4 9.1 18.5 7.7 18.9 12.6 17.3 19.9 8.5 10.4 4.9 20.5 7.2 4.4 7.4 6.4 19.0 7.2
T154 11.3 11.6 10.3 10.9 9.4 14.7 15.3 9.2 9.3 16.1 8.8 9.7 14.7 14.8 8.2 15.7 15.5 8.9 15.9 14.2 14.9 16.0 11.2 17.0 8.2 13.8 10.5 16.8 14.4 6.3 15.1 16.1 14.7 7.9 6.0 17.9 16.4 14.1 15.4 18.5 5.8 11.5 18.6 17.0 16.6 18.5 6.0 8.7 8.2 7.5 7.4 18.4 12.7 5.0 10.4 19.4 8.4 18.9 7.1 19.3 11.8 18.2 19.9 10.1 12.0 6.5 20.5 8.8 4.2 6.3 8.0 19.8 6.2
T155 6.3 6.3 5.1 4.9 4.7 8.4 7.7 4.5 4.4 8.6 10.1 10.1 13.0 13.5 5.0 3.6 3.9 11.8 3.6 14.2 14.3 3.5 1.3 5.8 12.1 14.7 2.1 4.5 14.7 9.8 14.7 12.9 2.5 12.5 9.1 7.6 13.5 15.3 15.6 6.9 8.7 2.4 6.7 13.3 14.2 6.4 7.9 14.0 13.7 5.1 5.1 6.0 16.3 9.7 3.6 7.3 4.7 9.5 5.8 9.7 4.1 13.1 8.1 17.3 18.3 15.3 8.3 17.1 8.5 7.4 16.6 13.3 7.5
T156 6.4 6.4 5.4 5.1 5.2 8.1 7.3 5.0 4.9 8.1 10.4 10.4 12.9 13.5 5.7 2.6 3.0 12.3 2.6 14.3 14.3 2.5 2.3 4.8 12.6 14.8 3.1 3.5 14.8 10.4 14.7 12.7 2.1 13.0 9.8 6.7 13.3 15.5 15.7 5.9 9.4 3.3 5.7 13.0 14.1 5.3 8.6 14.5 14.2 6.0 6.0 5.0 16.6 10.4 4.6 6.3 5.7 8.7 6.8 8.8 4.9 12.7 7.1 17.9 18.7 16.0 7.3 17.7 9.4 8.4 17.3 12.7 8.5
T157 6.3 6.3 5.2 5.0 4.9 8.3 7.6 4.7 4.6 8.4 10.2 10.2 13.0 13.5 5.3 3.3 3.6 12.0 3.3 14.3 14.3 3.2 1.7 5.4 12.3 14.7 2.5 4.1 14.8 10.0 14.7 12.9 2.3 12.7 9.4 7.3 13.5 15.4 15.7 6.5 8.9 2.7 6.3 13.2 14.2 6.0 8.2 14.2 13.9 5.4 5.5 5.7 16.4 9.9 4.0 7.0 5.1 9.3 6.1 9.4 4.3 13.0 7.7 17.5 18.4 15.5 7.9 17.3 8.8 7.8 16.9 13.1 7.9
T158 6.3 6.3 5.3 5.0 5.0 8.1 7.4 4.8 4.7 8.2 10.3 10.2 12.9 13.4 5.4 3.0 3.3 12.1 2.9 14.2 14.2 2.9 2.0 5.1 12.4 14.7 2.8 3.8 14.7 10.1 14.6 12.7 2.3 12.8 9.5 7.0 13.3 15.4 15.6 6.2 9.1 3.0 6.0 13.1 14.1 5.7 8.3 14.3 14.0 5.7 5.7 5.4 16.4 10.1 4.3 6.7 5.4 9.0 6.4 9.1 4.6 12.8 7.4 17.6 18.5 15.7 7.6 17.4 9.0 8.1 17.0 12.8 8.2
T159 3.7 3.8 2.4 2.3 1.9 6.6 6.3 1.8 1.7 7.2 7.2 7.3 10.5 11.0 2.6 5.1 4.8 9.0 5.2 11.6 11.7 5.5 2.3 6.3 9.3 11.9 2.6 6.1 12.1 7.1 12.1 10.7 5.3 9.7 6.5 7.6 11.2 12.6 13.0 7.8 6.1 4.1 7.8 11.2 11.9 7.7 5.4 11.2 10.9 3.5 3.5 7.7 13.5 7.2 4.7 8.6 4.5 9.1 5.0 9.3 5.9 11.3 9.2 14.6 15.4 12.7 9.7 14.4 6.6 6.8 14.0 11.9 6.9
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