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1. Introduction 
 

1.1. Martin Environmental Solutions has been commissioned to undertake a noise survey 

and an acoustic assessment to support a discharge of condition to planning 

permission 16/00347/FUL granted by Rochdale Council for the conversion of existing 

barns to residential at Yew Tree Farm South, Stott Lane, Middleton, Manchester, M24 

6XJ.  

 

Site Location and Context 
 

1.2. The site forms part of an existing farm and lies to the northeast of the main farm 

buildings. It is located to the south Oaken Bank Road with agricultural fields 

surrounding it. to the immediate northeast is another residential farm house. To the 

northwest are some stables and further along the road towards the main road are 

located further dwellings.  

 

1.3. The main road is the A6049 Middleton Road which is a busy road leading from junction 

19 of the M62 which lies approx. 440m to the west of the site.  

 

1.4. As part of the planning permission the following condition was attached. This report 

aims to satisfy that condition. 

“No above ground works shall take place until a scheme to protect the 
proposed dwellings from noise generated by the surrounding agricultural 
uses has first been submitted to and approved in writing by the Local 
Planning Authority. The scheme shall ensure noise levels of no more than: 

• 35 dB(A) Leq (1 hour) in all habitable rooms with windows shut and 
other means of ventilation provided between 7am and 11pm 

• 30 dB(A) Leq 5 mins in the bedrooms with windows shut and other 
means of ventilation provided between 11pm and 7am 

The scheme shall thereafter be implemented in accordance with the duly 
approved details and a verification report submitted to and approved in 
writing by the Local Planning Authority to demonstrate that the required 
noise levels have been achieved for each plot before the dwelling on that 
plot is first occupied. 
Reason: In order to ensure a satisfactory standard of amenity for future 
residents in 
accordance with policy EM/2 of the Council's Unitary Development Plan 
and the National Planning Policy Framework.” 
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2. Policy and Guidance 
2.1. The impact of noise can be a material consideration in the determination of planning 

applications. The planning system has the task of guiding development to the most 

appropriate locations. It is recognised that on occasions it will be difficult to reconcile 

some land uses, such as housing, hospitals or schools, with other activities that 

generate high levels of noise. However, the planning system is tasked to ensure that, 

wherever practicable, noise-sensitive developments are separated from major sources 

of noise (such as road, rail and air transport and certain types of industrial 

development). 

 

2.2. The Government’s publication of the National Planning Policy Framework (NPPF), 

which seeks to prevent new and existing development from contributing to or being put 

at unacceptable risk from noise pollution, has replaced previous Planning Policy 

Statements and Planning Policy Guidance Notes. 

 

2.3. The Government have also issued the Noise Policy Statement for England (NPSE). 

The NPSE clarifies the Government’s underlying principles and aims in relation to 

noise and sets a vision to promote good health and a good quality of life through the 

effective management of noise while having regard to the Government’s sustainable 

development strategy. The NPSE aims to mitigate and minimise adverse impacts on 

health and quality of life through the effective management and control of noise. 

 

2.4. The NPSE introduces the following terms although no sound levels are given to 

represent these many authorities including those within Lancashire have identified the 

sound level criteria in line with the World Health Organisation, BS8233:2014 and 

BS4142: 2014 levels. The terms introduced by the NPSE are: 

NOEL – No Observed Effect Level (<30dB(A)inside <50dB(A) outside, 10dB below 
background) 
LOAEL – Lowest Observed Adverse Effect Level (30-35dB(A) inside 50-55dB(A) 
outside, background to +5dB) 
SOAEL – Significant Observed Adverse Effect Level (>35dB(A) inside, >55dB(A) 
outside, >+10dB above background)  

 
2.5. The sound levels within the brackets of the previous paragraph are those determined 

by Lancashire authorities as appropriate levels to indicate the relevant effect levels 

represented by the NPSE. These levels are detailed with in the Lancashire Planning 
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Guidance document on noise which is in the process of being finalised and is currently 

used by a number of Lancashire authorities. 

 

2.6. Other commonly used examples of standards utilised by Local Planning authorities for 

the consideration of noise impacts include comparison of the likely noise levels to be 

experienced at a development, with levels that have been recommended by the World 

Health Organisation (WHO) as Guidelines for the prevention of Community Noise 

Annoyance and within BS8233: 2014.  

 

2.7. The WHO recommended noise levels for outdoor amenity areas (gardens) that should 

not be exceeded are 55dB(A) LAeq,16hr in order to avoid ‘Serious Community Annoyance 

or 50dB(A) LAeq,16hr to avoid ‘Moderate Community Annoyance’ during the day. For 

indoor levels WHO set 35dB(A) LAeq,16hr during the day to prevent Moderate Annoyance 

and 30 dB(A) LAeq,8hr at night to prevent sleep disturbance. 

 

2.8. The WHO guidance also recommends that maximum sound levels at night should not 

regularly exceed 45dB(A) within bedrooms to prevent sleep disturbance. Regularly is 

considered to be more than 10 times during any 8-hour night time period. 

 

2.9. BS 8233:2014 ‘Guidance on sound insulation and noise reduction for buildings’ also 

specifies desirable noise levels to be achieved inside dwellings.  

 

2.10. BS 8233:2014 ‘Sound insulation and noise reduction for buildings – Code of Practice’ 

also specifies desirable noise levels to be achieved inside dwellings. BS 8233 presents 

two levels, the first between the hours of 07:00 – 23:00 and the second between 23:00 

-07:00.  

 

2.11. The daytime period suggests internal noise levels of 35dB LAeq,16hr, for resting in living 

rooms and bedrooms while for night time a level of 30dB LAeq,8hr is recommended. 

Criteria for external areas mirrors that within the WHO guidance. 

 

2.12. In addition, the recently published ‘ProPG Planning & Noise, Professional Practice 

Guidance on Planning & Noise, New Residential Development’ provides a 4-staged 

approach to undertaking a risk assessment in relation to anticipated sound levels at 

new residential development and the provision of mitigation measures. The guidance 
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is principally aimed at sites exposed predominantly to noise from transportation 

sources. 

 

2.13. The first stage consists of an initial noise risk assessment, based on indicative day and 

night-time noise levels. Simple put the higher the ambient noise in an area the greater 

the impact. The levels given are shown below although it should be noted that these 

are in excess of both the Lancashire guidance, WHO and BS 8233: 2014. 

 

 

 

 

 

 

2.14. Stage 2, consists of a full assessment of the prevailing ambient noise and is required 

considered 4 elements to be considered: 

I. Element 1 – Good Acoustic Design 

II. Element 2 – Internal Noise Level Guidelines 
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III. Element 3 – External Amenity Area Nosie Assessment 

IV. Element 4 – Assessment of Other Relevant Issues 

 

2.15. A good acoustic design is implicit in meeting the requirements of the NPPF and can 

help to resolve many potential acoustic issues. 

 

2.16. Details of the criteria considered suitable are provided above for both internal and 

external sound levels.   Element 4 includes such issues as local and national policy, 

likely occupants, wider planning objectives. 

 

2.17. The above guidelines are likely to be the basis of the condition attached to the planning 

permission. 
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3. The Assessment 
3.1 Background sound monitoring was undertaken on site over the 4th to 6th June 2018. 

The sound level meter was located in the farm yard between the proposed housing 

and the existing farm house and the meter was placed at a height of 1.5m. 

3.2 All measurements were taken using a Cirrus, Optimus Green CR-171C, Type 1 sound 

level meters.  The meters were calibrated before and after use and no significant 

deviation was identified. The calibration certificates are shown in Appendix B. Weather 

during the monitoring period was very warm, dry with clear skies and wind below 5m/s. 

3.3 The full results are provided within Appendix A, with a summary of the day and night 

time sound levels shown below 

Start Time End Time Duration LAeq LA90 LAMax 

04/06/2018 18:13 04/06/2018 23:00 04:46:10 62.2 39.8 106.3 

04/06/2018 23:00 05/06/2018 07:00 08:00:00 51.1 32.9 86.6 

05/06/2018 07:00 05/06/2018 23:00 16:00:00 55.2 42.6 89.9 

05/06/2018 23:00 06/06/2018 07:00 08:00:00 55.9 35.9 86.1 

06/06/2018 07:00 06/06/2018 13:06 06:06:55 51.2 44.1 82.3 
 

 

3.4 A review of the monitoring results identified that the background sound level was 

dominated by distance traffic, however substantial fluctuations in the sound level were 

present during the day and early morning periods from birdsong. Many of which are 

nesting within the building. Also, periods of dog barking were recorded during both the 

day and night-time periods. These dogs are currently housed within the barn to be 

converted and would be moved away from the site once the development has 

commenced. 

 

3.5 An open window provides 15dB attenuation1 and therefore the resulting sound level 

within the proposed properties will be 40.2dB(A) during the day and 40.9dB(A) during 

the night. Above both the recommended guideline levels detailed above and the 

requirements under the planning condition. As such additional mitigation measures are 

required to ensure a suitable internal sound level in all habitable rooms to the property. 

 

                                                           
1 BS8233: 2014; Guidance on sound insulation and noise reduction for buildings 
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3.6 In addition to the above, Appendix A contains the daytime hourly and night-time 5-

minute LAeq results. The median values of these were 51.55dB(A) and 45.1dB(A) 

respectfully. Through a partially open window this would result in internal levels of 

36.55dB(A) and 30.1dB(A). Just above the recommended guideline figure sand those 

detailed within the planning condition.  

 

3.7 A standard 6/12/6 double glazing unit will provide a sound reduction, Rw(C;Ctr), of 33(-

1;-3). This would be adequate to the protect the properties during the day and night 

from the average sound levels and ensure that the levels stated within the planning 

permission are achieved. 

 

3.8 In order to be able to keep windows closed additional ventilation provision must be 

made for the property. As such it is recommended that a ventilation system is used 

incorporating acoustic trickle ventilators for all windows to habitable rooms to the 

proposed property. The ventilators must achieve a similar of better performance to the 

windows when open and a number of suitable models are available from suppliers 

including the Greenwood DN Vent providing 34dB (Ctr) attenuation or the Titon, 

Trimvent Select S13 Ventilator providing 33dB (Ctr) attenuation. Other models and 

manufacturers area available. 
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4 Conclusions and Recommendations  
4.1 Monitoring undertaken onsite has shown that the current sound levels will result in a 

very slight exceedance of the recommended guideline levels detailed in section 2 of 

the report and those stipulated by the planning authority within the planning consent. 

As such mitigation measures have been identified in the form of standard glazing units 

with trickle ventilation to allow windows to remain closed.  

 

4.2 The above mitigation measures will ensure acceptable sound levels are achieved in 

line with BS8233:2014, the World Health Organisation guidelines and the Lancashire 

Planning and Noise Guidance document.  

 

4.3 In conclusion the provision of the identified mitigation measures will ensure no adverse 

impact is experienced by the proposed dwellings and as such the proposal meets the 

requirements of the National Planning Policy Framework with respect to the sound 

levels to be experienced.  
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Figure 1 – Aerial Photograph 

 

 Monitoring location 
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Appendix A – Monitoring Results 

Full Results 

Time LAeq (dB) LAMax (dB) LA90 (dB) 

04/06/2018 18:13 56.5 78.4 47.7 

04/06/2018 19:00 59.2 83.0 48.4 

04/06/2018 20:00 68.2 106.3 44.3 

04/06/2018 21:00 51.1 76.9 41.0 

04/06/2018 22:00 48.4 76.3 36.4 

04/06/2018 23:00 44.3 72.8 33.6 

05/06/2018 00:00 56.7 85.1 31.8 

05/06/2018 01:00 37.8 51.9 30.8 

05/06/2018 02:00 38.5 53.4 31.8 

05/06/2018 03:00 42.4 63.4 32.6 

05/06/2018 04:00 52.5 68.4 40.3 

05/06/2018 05:00 50.8 75.3 43.5 

05/06/2018 06:00 53.4 86.6 46.8 

05/06/2018 07:00 59.2 89.9 48.9 

05/06/2018 08:00 52.6 87.7 47.3 

05/06/2018 09:00 56.8 79.4 49.1 

05/06/2018 10:00 57.1 81.6 45.4 

05/06/2018 11:00 56.6 81.9 43.4 

05/06/2018 12:00 49.9 72.5 43.7 

05/06/2018 13:00 51.8 78.7 40.6 

05/06/2018 14:00 47.3 64.3 42.0 

05/06/2018 15:00 47.5 71.1 42.1 

05/06/2018 16:00 50.0 78.3 42.8 

05/06/2018 17:00 56.0 79.6 43.9 

05/06/2018 18:00 57.4 83.3 44.1 

05/06/2018 19:00 59.9 85.5 41.4 

05/06/2018 20:00 56.3 85.3 43.7 

05/06/2018 21:00 48.8 78.0 40.3 

05/06/2018 22:00 43.7 55.4 39.8 

05/06/2018 23:00 56.1 84.0 39.0 

06/06/2018 00:00 57.2 82.7 35.7 

06/06/2018 01:00 38.8 52.3 32.7 

06/06/2018 02:00 59.9 86.1 34.9 

06/06/2018 03:00 57.8 84.7 34.3 

06/06/2018 04:00 52.4 75.2 41.5 

06/06/2018 05:00 52.5 78.9 47.9 

06/06/2018 06:00 53.5 80.6 48.4 

06/06/2018 07:00 49.3 64.4 44.9 

06/06/2018 08:00 48.1 66.3 44.0 

06/06/2018 09:00 54.9 82.3 43.0 
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06/06/2018 10:00 51.3 80.1 42.2 

06/06/2018 11:00 50.4 77.4 46.0 

06/06/2018 12:00 49.3 70.2 42.6 

06/06/2018 13:00 50.3 79.2 44.5 

 

Day-time 1-hour results 
Start Time End Time Duration LAeq 

04/06/2018 19:00 04/06/2018 20:00 01:00:00 59.2 

04/06/2018 20:00 04/06/2018 21:00 01:00:00 68.2 

04/06/2018 21:00 04/06/2018 22:00 01:00:00 51.1 

04/06/2018 22:00 04/06/2018 23:00 01:00:00 48.4 

05/06/2018 07:00 05/06/2018 08:00 00:59:59 59.2 

05/06/2018 08:00 05/06/2018 09:00 01:00:00 52.6 

05/06/2018 09:00 05/06/2018 10:00 01:00:00 56.8 

05/06/2018 10:00 05/06/2018 11:00 01:00:00 57.1 

05/06/2018 11:00 05/06/2018 12:00 01:00:00 56.6 

05/06/2018 12:00 05/06/2018 13:00 01:00:00 49.9 

05/06/2018 13:00 05/06/2018 14:00 01:00:00 51.8 

05/06/2018 14:00 05/06/2018 15:00 01:00:00 47.3 

05/06/2018 15:00 05/06/2018 16:00 01:00:00 47.5 

05/06/2018 16:00 05/06/2018 17:00 01:00:00 50.0 

05/06/2018 17:00 05/06/2018 18:00 01:00:00 56.0 

05/06/2018 18:00 05/06/2018 19:00 01:00:00 57.4 

05/06/2018 19:00 05/06/2018 20:00 01:00:00 59.9 

05/06/2018 20:00 05/06/2018 21:00 01:00:00 56.3 

05/06/2018 21:00 05/06/2018 22:00 01:00:00 48.8 

05/06/2018 22:00 05/06/2018 23:00 01:00:00 43.7 

06/06/2018 07:00 06/06/2018 08:00 00:59:59 49.3 

06/06/2018 08:00 06/06/2018 09:00 01:00:00 48.1 

06/06/2018 09:00 06/06/2018 10:00 01:00:00 54.9 

06/06/2018 10:00 06/06/2018 11:00 01:00:00 51.3 

06/06/2018 11:00 06/06/2018 12:00 01:00:00 50.4 

06/06/2018 12:00 06/06/2018 13:00 01:00:00 49.3 

MEDIAN 51.55 
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Night-time 5 min results 

Start Time End Time Duration LAeq 

04/06/2018 23:00 04/06/2018 23:05 00:04:59 39.5 

04/06/2018 23:05 04/06/2018 23:10 00:05:00 39.1 

04/06/2018 23:10 04/06/2018 23:15 00:05:00 39.2 

04/06/2018 23:15 04/06/2018 23:20 00:05:00 36.0 

04/06/2018 23:20 04/06/2018 23:25 00:05:00 38.5 

04/06/2018 23:25 04/06/2018 23:30 00:05:00 38.9 

04/06/2018 23:30 04/06/2018 23:35 00:05:00 53.9 

04/06/2018 23:35 04/06/2018 23:40 00:05:00 39.4 

04/06/2018 23:40 04/06/2018 23:45 00:05:00 36.9 

04/06/2018 23:45 04/06/2018 23:50 00:05:00 36.4 

04/06/2018 23:50 04/06/2018 23:55 00:05:00 37.7 

04/06/2018 23:55 05/06/2018 00:00 00:05:00 38.6 

05/06/2018 00:00 05/06/2018 00:05 00:05:00 37.4 

05/06/2018 00:05 05/06/2018 00:10 00:05:00 38.9 

05/06/2018 00:10 05/06/2018 00:15 00:05:00 64.1 

05/06/2018 00:15 05/06/2018 00:20 00:05:00 36.8 

05/06/2018 00:20 05/06/2018 00:25 00:05:00 37.6 

05/06/2018 00:25 05/06/2018 00:30 00:05:00 38.6 

05/06/2018 00:30 05/06/2018 00:35 00:05:00 64.7 

05/06/2018 00:35 05/06/2018 00:40 00:05:00 37.4 

05/06/2018 00:40 05/06/2018 00:45 00:05:00 38.8 

05/06/2018 00:45 05/06/2018 00:50 00:05:00 39.5 

05/06/2018 00:50 05/06/2018 00:55 00:05:00 38.1 

05/06/2018 00:55 05/06/2018 01:00 00:05:00 37.3 

05/06/2018 01:00 05/06/2018 01:05 00:05:00 36.8 

05/06/2018 01:05 05/06/2018 01:10 00:05:00 38.0 

05/06/2018 01:10 05/06/2018 01:15 00:05:00 40.2 

05/06/2018 01:15 05/06/2018 01:20 00:05:00 37.1 

05/06/2018 01:20 05/06/2018 01:25 00:05:00 35.0 

05/06/2018 01:25 05/06/2018 01:30 00:05:00 37.6 

05/06/2018 01:30 05/06/2018 01:35 00:05:00 36.2 

05/06/2018 01:35 05/06/2018 01:40 00:05:00 38.4 

05/06/2018 01:40 05/06/2018 01:45 00:05:00 39.0 

05/06/2018 01:45 05/06/2018 01:50 00:05:00 36.5 

05/06/2018 01:50 05/06/2018 01:55 00:05:00 38.1 

05/06/2018 01:55 05/06/2018 02:00 00:05:00 37.7 

05/06/2018 02:00 05/06/2018 02:05 00:05:00 37.7 

05/06/2018 02:05 05/06/2018 02:10 00:05:00 37.8 

05/06/2018 02:10 05/06/2018 02:15 00:05:00 40.4 

05/06/2018 02:15 05/06/2018 02:20 00:05:00 38.3 

05/06/2018 02:20 05/06/2018 02:25 00:05:00 36.4 

05/06/2018 02:25 05/06/2018 02:30 00:05:00 38.5 
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05/06/2018 02:30 05/06/2018 02:35 00:05:00 37.4 

05/06/2018 02:35 05/06/2018 02:40 00:05:00 39.4 

05/06/2018 02:40 05/06/2018 02:45 00:05:00 38.6 

05/06/2018 02:45 05/06/2018 02:50 00:05:00 38.2 

05/06/2018 02:50 05/06/2018 02:55 00:05:00 39.1 

05/06/2018 02:55 05/06/2018 03:00 00:05:00 39.2 

05/06/2018 03:00 05/06/2018 03:05 00:05:00 41.8 

05/06/2018 03:05 05/06/2018 03:10 00:05:00 38.5 

05/06/2018 03:10 05/06/2018 03:15 00:05:00 41.2 

05/06/2018 03:15 05/06/2018 03:20 00:05:00 39.2 

05/06/2018 03:20 05/06/2018 03:25 00:05:00 38.2 

05/06/2018 03:25 05/06/2018 03:30 00:05:00 38.1 

05/06/2018 03:30 05/06/2018 03:35 00:05:00 38.0 

05/06/2018 03:35 05/06/2018 03:40 00:05:00 37.7 

05/06/2018 03:40 05/06/2018 03:45 00:05:00 40.0 

05/06/2018 03:45 05/06/2018 03:50 00:05:00 43.5 

05/06/2018 03:50 05/06/2018 03:55 00:05:00 48.5 

05/06/2018 03:55 05/06/2018 04:00 00:05:00 45.9 

05/06/2018 04:00 05/06/2018 04:05 00:05:00 45.9 

05/06/2018 04:05 05/06/2018 04:10 00:05:00 48.5 

05/06/2018 04:10 05/06/2018 04:15 00:05:00 48.4 

05/06/2018 04:15 05/06/2018 04:20 00:05:00 43.8 

05/06/2018 04:20 05/06/2018 04:25 00:05:00 49.8 

05/06/2018 04:25 05/06/2018 04:30 00:05:00 54.7 

05/06/2018 04:30 05/06/2018 04:35 00:05:00 54.7 

05/06/2018 04:35 05/06/2018 04:40 00:05:00 54.6 

05/06/2018 04:40 05/06/2018 04:45 00:05:00 54.3 

05/06/2018 04:45 05/06/2018 04:50 00:05:00 52.4 

05/06/2018 04:50 05/06/2018 04:55 00:05:00 53.5 

05/06/2018 04:55 05/06/2018 05:00 00:05:00 54.4 

05/06/2018 05:00 05/06/2018 05:05 00:05:00 50.6 

05/06/2018 05:05 05/06/2018 05:10 00:05:00 51.8 

05/06/2018 05:10 05/06/2018 05:15 00:05:00 50.2 

05/06/2018 05:15 05/06/2018 05:20 00:05:00 50.7 

05/06/2018 05:20 05/06/2018 05:25 00:05:00 52.6 

05/06/2018 05:25 05/06/2018 05:30 00:05:00 49.8 

05/06/2018 05:30 05/06/2018 05:35 00:05:00 50.4 

05/06/2018 05:35 05/06/2018 05:40 00:05:00 49.1 

05/06/2018 05:40 05/06/2018 05:45 00:05:00 49.8 

05/06/2018 05:45 05/06/2018 05:50 00:05:00 53.5 

05/06/2018 05:50 05/06/2018 05:55 00:05:00 46.5 

05/06/2018 05:55 05/06/2018 06:00 00:05:00 51.2 

05/06/2018 06:00 05/06/2018 06:05 00:05:00 52.0 

05/06/2018 06:05 05/06/2018 06:10 00:05:00 50.7 
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05/06/2018 06:10 05/06/2018 06:15 00:05:00 49.3 

05/06/2018 06:15 05/06/2018 06:20 00:05:00 50.2 

05/06/2018 06:20 05/06/2018 06:25 00:05:00 51.6 

05/06/2018 06:25 05/06/2018 06:30 00:05:00 54.8 

05/06/2018 06:30 05/06/2018 06:35 00:05:00 51.9 

05/06/2018 06:35 05/06/2018 06:40 00:05:00 52.2 

05/06/2018 06:40 05/06/2018 06:45 00:05:00 54.5 

05/06/2018 06:45 05/06/2018 06:50 00:05:00 59.1 

05/06/2018 06:50 05/06/2018 06:55 00:05:00 51.1 

05/06/2018 06:55 05/06/2018 07:00 00:05:00 52.1 

05/06/2018 23:00 05/06/2018 23:05 00:04:59 44.9 

05/06/2018 23:05 05/06/2018 23:10 00:05:00 45.2 

05/06/2018 23:10 05/06/2018 23:15 00:05:00 43.5 

05/06/2018 23:15 05/06/2018 23:20 00:05:00 42.7 

05/06/2018 23:20 05/06/2018 23:25 00:05:00 43.3 

05/06/2018 23:25 05/06/2018 23:30 00:05:00 43.9 

05/06/2018 23:30 05/06/2018 23:35 00:05:00 60.9 

05/06/2018 23:35 05/06/2018 23:40 00:05:00 48.5 

05/06/2018 23:40 05/06/2018 23:45 00:05:00 65.2 

05/06/2018 23:45 05/06/2018 23:50 00:05:00 41.2 

05/06/2018 23:50 05/06/2018 23:55 00:05:00 48.9 

05/06/2018 23:55 06/06/2018 00:00 00:05:00 42.0 

06/06/2018 00:00 06/06/2018 00:05 00:05:00 42.4 

06/06/2018 00:05 06/06/2018 00:10 00:05:00 41.7 

06/06/2018 00:10 06/06/2018 00:15 00:05:00 41.8 

06/06/2018 00:15 06/06/2018 00:20 00:05:00 38.5 

06/06/2018 00:20 06/06/2018 00:25 00:05:00 62.5 

06/06/2018 00:25 06/06/2018 00:30 00:05:00 61.4 

06/06/2018 00:30 06/06/2018 00:35 00:05:00 64.8 

06/06/2018 00:35 06/06/2018 00:40 00:05:00 43.0 

06/06/2018 00:40 06/06/2018 00:45 00:05:00 41.2 

06/06/2018 00:45 06/06/2018 00:50 00:05:00 39.3 

06/06/2018 00:50 06/06/2018 00:55 00:05:00 42.7 

06/06/2018 00:55 06/06/2018 01:00 00:05:00 43.5 

06/06/2018 01:00 06/06/2018 01:05 00:05:00 40.5 

06/06/2018 01:05 06/06/2018 01:10 00:05:00 38.3 

06/06/2018 01:10 06/06/2018 01:15 00:05:00 38.0 

06/06/2018 01:15 06/06/2018 01:20 00:05:00 35.0 

06/06/2018 01:20 06/06/2018 01:25 00:05:00 38.5 

06/06/2018 01:25 06/06/2018 01:30 00:05:00 36.9 

06/06/2018 01:30 06/06/2018 01:35 00:05:00 38.5 

06/06/2018 01:35 06/06/2018 01:40 00:05:00 38.7 

06/06/2018 01:40 06/06/2018 01:45 00:05:00 37.4 

06/06/2018 01:45 06/06/2018 01:50 00:05:00 38.1 
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06/06/2018 01:50 06/06/2018 01:55 00:05:00 40.0 

06/06/2018 01:55 06/06/2018 02:00 00:05:00 41.4 

06/06/2018 02:00 06/06/2018 02:05 00:05:00 44.4 

06/06/2018 02:05 06/06/2018 02:10 00:05:00 40.4 

06/06/2018 02:10 06/06/2018 02:15 00:05:00 59.2 

06/06/2018 02:15 06/06/2018 02:20 00:05:00 40.2 

06/06/2018 02:20 06/06/2018 02:25 00:05:00 59.6 

06/06/2018 02:25 06/06/2018 02:30 00:05:00 59.2 

06/06/2018 02:30 06/06/2018 02:35 00:05:00 41.7 

06/06/2018 02:35 06/06/2018 02:40 00:05:00 64.1 

06/06/2018 02:40 06/06/2018 02:45 00:05:00 41.1 

06/06/2018 02:45 06/06/2018 02:50 00:05:00 67.0 

06/06/2018 02:50 06/06/2018 02:55 00:05:00 61.4 

06/06/2018 02:55 06/06/2018 03:00 00:05:00 48.6 

06/06/2018 03:00 06/06/2018 03:05 00:05:00 68.2 

06/06/2018 03:05 06/06/2018 03:10 00:05:00 39.4 

06/06/2018 03:10 06/06/2018 03:15 00:05:00 40.3 

06/06/2018 03:15 06/06/2018 03:20 00:05:00 39.4 

06/06/2018 03:20 06/06/2018 03:25 00:05:00 39.8 

06/06/2018 03:25 06/06/2018 03:30 00:05:00 41.5 

06/06/2018 03:30 06/06/2018 03:35 00:05:00 40.4 

06/06/2018 03:35 06/06/2018 03:40 00:05:00 42.0 

06/06/2018 03:40 06/06/2018 03:45 00:05:00 45.2 

06/06/2018 03:45 06/06/2018 03:50 00:05:00 49.6 

06/06/2018 03:50 06/06/2018 03:55 00:05:00 55.3 

06/06/2018 03:55 06/06/2018 04:00 00:05:00 52.7 

06/06/2018 04:00 06/06/2018 04:05 00:05:00 49.1 

06/06/2018 04:05 06/06/2018 04:10 00:05:00 47.6 

06/06/2018 04:10 06/06/2018 04:15 00:05:00 46.1 

06/06/2018 04:15 06/06/2018 04:20 00:05:00 45.3 

06/06/2018 04:20 06/06/2018 04:25 00:05:00 51.8 

06/06/2018 04:25 06/06/2018 04:30 00:05:00 49.4 

06/06/2018 04:30 06/06/2018 04:35 00:05:00 54.7 

06/06/2018 04:35 06/06/2018 04:40 00:05:00 55.5 

06/06/2018 04:40 06/06/2018 04:45 00:05:00 56.0 

06/06/2018 04:45 06/06/2018 04:50 00:05:00 55.2 

06/06/2018 04:50 06/06/2018 04:55 00:05:00 51.4 

06/06/2018 04:55 06/06/2018 05:00 00:05:00 51.3 

06/06/2018 05:00 06/06/2018 05:05 00:05:00 51.7 

06/06/2018 05:05 06/06/2018 05:10 00:05:00 51.1 

06/06/2018 05:10 06/06/2018 05:15 00:05:00 54.0 

06/06/2018 05:15 06/06/2018 05:20 00:05:00 52.3 

06/06/2018 05:20 06/06/2018 05:25 00:05:00 54.0 

06/06/2018 05:25 06/06/2018 05:30 00:05:00 53.9 
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06/06/2018 05:30 06/06/2018 05:35 00:05:00 53.0 

06/06/2018 05:35 06/06/2018 05:40 00:05:00 51.2 

06/06/2018 05:40 06/06/2018 05:45 00:05:00 50.4 

06/06/2018 05:45 06/06/2018 05:50 00:05:00 51.5 

06/06/2018 05:50 06/06/2018 05:55 00:05:00 53.2 

06/06/2018 05:55 06/06/2018 06:00 00:05:00 51.5 

06/06/2018 06:00 06/06/2018 06:05 00:05:00 51.5 

06/06/2018 06:05 06/06/2018 06:10 00:05:00 53.3 

06/06/2018 06:10 06/06/2018 06:15 00:05:00 52.5 

06/06/2018 06:15 06/06/2018 06:20 00:05:00 51.6 

06/06/2018 06:20 06/06/2018 06:25 00:05:00 51.3 

06/06/2018 06:25 06/06/2018 06:30 00:05:00 59.4 

06/06/2018 06:30 06/06/2018 06:35 00:05:00 51.3 

06/06/2018 06:35 06/06/2018 06:40 00:05:00 50.5 

06/06/2018 06:40 06/06/2018 06:45 00:05:00 49.9 

06/06/2018 06:45 06/06/2018 06:50 00:05:00 56.1 

06/06/2018 06:50 06/06/2018 06:55 00:05:00 49.8 

06/06/2018 06:55 06/06/2018 07:00 00:05:00 50.7 

MEDIAN 45.05 
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Appendix B – Calibration Certificates 
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