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MINERA 
 

WREXHAM 
 
 

 
1. INTRODUCTION 
 
AIRO is retained by Tomlinsons Dairies Ltd to conduct an environmental survey and 
assessment in relation to the noise impact of a proposed new blow moulding facility 
on nearby noise sensitive dwellings. 
 
This report presents the results of background noise measurements made near to 
the nearest identified noise sensitive dwellings (The Chase and Kalver) and noise 
level measurements of specific items of plant at an existing blow moulding facility 
in Omagh upon which the proposed facility has been based.  An environmental 
noise assessment has been carried out based upon the measurement data. 
 
The primary source of guidance for the measurement survey and subsequent 
assessment has been British Standard BS 4142 entitled “Method for rating 
industrial noise affecting mixed residential and industrial areas” (ref 1) 
 
 
2. DESCRIPTION 
 
Haston Reynolds Chartered Surveyors drawing H0070-08-A1-PL-04 provides a plan 
showing the position and extent of the proposed blow moulding building.  The 
building is located next to the existing workshop building just to the north of the 
main dairy building. 
 
The ground floor of the two storey building comprises approximately 780 m² area in 
which the blow moulding machines would operate with an office, canteen, toilets, 
work shop and switch room along the southern end.  Loading and unloading is 
indicated at the northern end of the west elevation.  The entire first floor is 
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proposed as a plastic bottle storage area with a service bridge connecting this to 
the main building. 
 
The nearest noise sensitive properties are The Chase, Ruthin Road and Kalver, 
Gwernygaseg Road. 
 
Information provided to AIRO indicates that Milacron R2000-100 blow moulding 
machines are proposed.  Other potential noise producing machinery to be located 
internally within the building have been identified as the material pipe, C30 hopper 
loader, internal F48/2 vacuum pump, CL45 cyclone filter, Tri BM 50-30 granulator, 
SM45A Oil-Free Air Compressor, a bagger, bag lifts and a bag conveyor.  The 
enclosed service bridge connecting the proposed blow moulding building to the 
existing main building contains a bottle conveyor. 
 
Externally, fixed items of plant and activities giving rise to potential noise have been 
identified as the filling of the silos, noise from material passing along the pipe 
between the silos and the building, and a Coolmation TETRIS/SLN-23.4 external 
chiller. 
 
It is understood that the proposed hours of operation of the blow moulding facility 
are 24-hours, however, the filling of the silos will take place during normal day time 
working hours only (between 8 am and 5 pm). 
 
Figure 1 shows the proposed location of the blow moulding building and the nearest 
potential noise sensitive properties. 
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Figure 1 – Proposed Blow Moulding Building and Nearest Noise Sensitive  
               Properties 

 
Pos 1 

The 
Chase Proposed Blow 

Moulding Building 

Existing Dairy 
Buildings 

Pos 2 

New Chillers 

Pos 3 

Kalver 

 
 
3. NOISE MEASURMENT UNITS 
 
Noise levels are generally presented in terms of “A-weighted” decibels.  The  
“A-weighting” is an internationally agreed frequency response similar to that of the 
average human ear, so that “A-weighted” sound levels correspond reasonably well 
with what is heard. 
 
Typical noise sources do not radiate sound at a continuous steady level but tend to 
vary in level over a given time period.  The Equivalent Continuous Sound Pressure 
Level, LAeq, is the most widely used objective averaging technique which expresses 
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the acoustic energy of a fluctuating noise climate over a given period as the single 
continuous level having the same energy as the time varying signal. 
 
To measure background environmental noise levels the statistical index LA90 is 
commonly preferred over the LAeq index.  The LA90 is the sound pressure level that 
is exceeded for 90% of the measurement period.  The LA90 therefore discriminates 
against short duration peaks of noise and is consequently considered to provide a 
better representation of typical minimum noise levels compared with the LAeq. 
 
In some circumstances it is useful to quantify the maximum level of fluctuating 
noise and commonly used descriptor is LAmax.  This represents the maximum 
reading given by a sound level meter for a given event or period of time and would 
normally be qualified by either “fast” or “slow” according to the response time 
setting of the meter. 
 
It is currently correct practice to identify noise levels as “A-weighted” by 
incorporation of the “A” within the index descriptor such that “A-weighted” Leq, L90 
or Lmax are expressed as LAeq, LA90 and LAmax respectively. 
 
 
4. CONDITIONS AND ASSESSMENT GUIDANCE FOR NOISE 
 
4.1 Conditions Placed Upon the Proposals 
 
It is understood that the following Condition has been placed upon the 
development: 
 
 “6.  The rating level of any noise generated by reason of this development 

shall not exceed pre-existing background noise levels by more that 5 dB(A) at 
any time.  The noise level shall be determined to the nearest noise sensitive 
premises and measurements and assessment shall be made in accordance 
with BS 4142:1997 Method or (sic) Rating Industrial Noise Affecting Mixed 
Residential and Industrial areas”. 

 
4.2 BS 4142 – Method for Rating Industrial Noise Affecting Mixed Residential          
         and Industrial Areas. 
 
A long established method of assessing the significance of industrial noise on 
residential areas is set out in BS 4142 – “Method for rating industrial noise 
affecting mixed residential and industrial areas” (ref 1).  The BS 4142 assessment 
method considers the likelihood of noise from specific sources provoking complaints 
from residents of nearby sensitive properties. 
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The likelihood of complaints is assessed by comparing the noise levels from the 
specific noise source under investigation against typical prevailing background noise 
levels.  The audible characteristics of the specific noise source are also taken into 
account. 
 
Daytime and night-time operating periods are considered separately such that 
typical periods of 1 hour and 5 minutes respectively are used in the assessment.  
The relevant noise levels for the assessment are determined at residential buildings 
where people are likely to be affected. 
 
The margin by which noise levels due to the specific sources under consideration 
exceed the prevailing background noise level enables the likelihood of complaints of 
be evaluated.  In this case, as stated in Section 4.1 above, the Local Authority have 
placed the requirement that the noise sources under investigation should not 
exceed the prevailing background noise level by more than 5 dB(A). 
 
BS 4142 defines various terms for assessment purposes.  The three main 
parameters are the Background noise level, the Specific noise level and the Residual 
noise level. 
 
Background noise level – the A-weighted sound pressure level of the residual noise 
at the assessment position that is exceeded for 90% of a given time interval. 
 
Specific noise level – the equivalent continuous A-weighted sound pressure level at 
the assessment position produced by the specific noise source (the noise source 
under investigation) over a given reference time interval. 
 
Residual noise level – the equivalent continuous A-weighted sound pressure level of 
the ambient noise remaining when the specific noise source is suppressed to a 
degree that it does not contribute to the ambient noise. 
 
 
5. NOISE LEVEL MEASUREMENTS 
 
5.1 Noise Level Measurements at Tomlinsons Dairies, Minera 
 
Measurements of the prevailing background noise levels were made near to the 
nearest noise sensitive premises over the period 12:00 on Wednesday 20 August 
2014 to 21:00 on Friday 22 August 2014. 
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Measurements were made using automatic data logging sound level meters which 
logged the noise level every 2 seconds throughout the period together with hourly 
values across a range of indices. 
 
At Position 1, the microphone was at a height of approximately 1.8 metres above 
local ground level in a field adjacent to the eastern boundary of The Chase 
approximately 18 metres from the “rear” façade of The Chase, Ruthin Road. 
 
At Position 2, the sound level meter was located on the 6 metre (approx) high 
platform upon which the new dairy chillers are positioned.  The microphone was 
approximately 1 metre from the chillers.  The sound level meter was located at 
Position 2 between 17:00 on 20 August and 20:00 on 22 August. 
 
For short periods either side of the measurements at Position 2, measurements 
were made at Position 3, with the microphone approximately 1.5 metres above 
local ground level on the dairy site boundary as close to Kalver as possible.  Due to 
an earth bund between Position 3 and the dairy, the microphone was shielded from 
the noise from the dairy and therefore was considered to be in a location 
representative of that to the “rear” of Kalver in terms of noise. 
 
Measurement Positions 1, 2 and 3 are shown in Figure 1 and details of the 
measurement instrumentation together with recorded weather conditions are 
presented in Appendix A.  Logs of events during both night-time periods can be 
found in Appendix E. 
 
The full sets of hourly measurement data for measurement Positions 1, 2 and 3 are 
shown in Appendix B.  Table 1 shows the noise levels for day and night-time 
periods over the measurement period at Positions 1 and 3. 
 

Table 1 – Measured Period Noise Levels 

Position Date Period LAeq (dB) LA90 (dB) 

1 

20/8/14 to 
21/8/14 

Daytime (07:00 – 23:00) 
Night-time (23:00 – 07:00) 

45 
36 

39 
30 

21/8/14 to 
22/8/14 

Daytime (07:00 – 23:00) 
Night-time (23:00 – 07:00) 

46 
39 

40 
28 

3 
20/8/14 12:00 to 16:00 48 40 

22/8/14 20:00 to 21:00 54 51 
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Measurements were made at Position 2 in order to gain information with regard to 
the on/off times of the new Chillers and to observe the effect, if any, the operation 
of the Chillers had on the noise levels at measurement Position 1 adjacent to The 
Chase.  The old Chillers which have been the subject of some noise complaint in 
the past are no longer operational. 
 
Figures 2 and 3 below show the noise level traces from Positions 1 and 2 over the 
same night-time period between 23:00 on 20 August and 07:00 on 21 August and 
between 23:00 on 21 August and 07:00 on 22 August respectively. 
 
The measured data in Figure 2 shows that during the period directly after the 
chillers were switched on (03:15 to 04:50), the background noise level (LA90) at 
measurement position 1 does increase by 2dB but the LAeq decreases by 1 dB and 
the noise from the new chillers makes very little difference to the overall period 
noise levels (both LAeq and LA90).  After 04:50 the noise level at the measurement 
position adjacent to The Chase continues to steadily increase but this cannot be 
attributed to the chillers at the Dairy as the noise level there remains constant.  
This general pattern is repeated the following evening as can be seen in Figure 3.  It 
is clear from the measurement data that the operation of the new chillers has very 
little to no effect on the background noise level at Position 1. 
 
Noise sources noted at Position 1 adjacent to the eastern boundary to The Chase 
included distant industrial noise from the direction of the industrial area, road 
traffic, aircraft flyovers, birds and leaves rustling.  At the time of setting up and 
collecting the sound level meter at Position 1 noise from the new chillers at the 
dairy were indistinguishable from other industrial noise. 
 
Noise measurements at The Chase were not possible as access was not granted.  
Therefore Position 1 was chosen as a proxy to be representative of noise levels that 
may be expected at The Chase.  Had noise levels been measured at The Chase they 
may have been different and in fact, previous measurements carried out at first 
floor level suggest that background noise levels are higher at this position. 
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Figure 2 – Night-time Noise Level Trace for Measurement Positions 1 and 2  Figure 2 – Night-time Noise Level Trace for Measurement Positions 1 and 2  
               (20 August 2014 to 21 August 2014) 
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               (20 August 2014 to 21 August 2014) 
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Figure 3 – Night-time Noise Level Trace for Measurement Positions 1 and 2  
               (21 August 2014to 22 August 2014) 
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5.2 Noise Level Measurements at Existing Blow Moulding Facility in Omagh 
 
In order to assess the noise levels that the proposed blow moulding facility is likely 
to produce, measurements of existing noise levels were also made at an existing 
blow moulding facility in Omagh, Northern Ireland that is understood to be of 
similar construction and contain machinery that is similar, if not the same as that 
proposed for the facility in Minera. 
 
Measurements were made inside and outside the facility including average noise 
levels from all plant and measurements of specific items of plant.  Measurements of 
the silo filling operation were also made. 
 
Measurements were made using a sound level meter mounted on a tripod with the 
microphone approximately 1.5 metres above local ground level. 
 
The full set of recorded data is shown in Appendix C along with a sketch diagram 
of the layout of the blow moulding facility in Omagh. 
 
Table 2 below shows a summary of the measured data relevant to the proposed 
facility in Minera. 
 
The subjective impression was that noise from the internal plant was barely audible 
when stood just outside the blow moulding building. 
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Table 2 – Summary of Plant Noise Measurements from Facility in Omagh 

Plant 
Location 

Internal/External to 
building 

Approx 
Frequency 

Approx 
Duration 

Approx Noise level 
(dB) 

Distance 
measured at (m) 

Silo Filling - 
Noise from 
tanker and 
granules through 
fill pipe 

External  
1-2 deliveries 

per week 
1 hour 

94 (lorry tanker 
pump) 

94 (pellets through 
pipe)* 

2 
 
1 

Pipe between 
external silo & 
building (mainly 
plastic) 

External 
6 times in 20 

mins 
22–35 secs 73 1 

Coolmation 
TETRIS-SLN-
23.4 External 
Chiller 

N/A as plant in Omagh is different to that proposed for facility in Minera 

Bottle Conveyor  Internal Continuous  
 

71 1 

Material Pipe 
(metal) 

Internal 
7 times in 20 

mins 
29-35 secs 94 1 

C30 Hopper 
Loader 

Internal Makes no noise.  Output from Cyclone Filter, The Hopper is just a container 

CL45 Cyclone 
filter 

Internal 
7 times in 20 

mins 
42 secs 83 1 

Vacuum pump N/A as plant in Omagh is different to that proposed for facility in Minera 

Tri BM 50-30 
Granulator 

Internal Continuous  
 

82 1 

SM54A Two-
Stage Oil-free Air 
Compressor 

Internal Continuous  
 

76 1 

R2000-100 Blow 
Moulding 
Machine 

Internal Continuous  
 

81 1 

Bagger Internal Continuous  
 

76 1 

Bag Lifts Internal Continuous  
 

74 1 

Bag Lift Alarms 
 

Every 15 mins 30 secs 84 2 

Bag Conveyor Internal Continuous  
 

67 1 

Average noise level within building 
from 3 measurement positions 

30 mins continuous 
measurement at each 

position 
80 N/A 

 
* - The 94 dB @ 1 metre quoted for noise from pellets through the pipe includes noise from the 
tanker and external chiller. 
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6. NOISE ASSESSMENT – BS 4142:1997 
 
The noise levels arising from the use of the proposed building have been considered 
in two stages. 
 
Firstly, noise levels arising from fixed external plant to the building have been 
considered.  Calculations have been conducted in accordance with BS 5228 (ref 2) 
using the computer programme NoiseMap which implements the calculation method 
of BS 5228 enabling a digital model to be created of the relevant source noise level 
data and positions together with topographical information affecting the noise 
propagation path. 
 
Secondly, the transmission of noise from activities inside the building has been 
considered.  The noise level inside the building has been assumed to be no higher 
than the upper exposure action value of 85 dB(A) stated in the Control of Noise at 
Work Regulations 2005 which is a daily exposure level that legally should not been 
exceeded.  This has been adjusted based on the acoustical conditions inside the 
building controlled by the volume of space and the amount of sound absorption. 
 
The noise level measurements made in Omagh support this approach.  As can be 
seen from Table 2, while there may be localised areas within the building where  
85 dB(A) is exceeded, there will also be areas where the noise level is below  
85 dB(A) the overall noise level in the space is expected to be lower.  The 
measurements in Omagh showed that the average noise level from 3 positions (two 
of which were very close to items of plant) was 80 dB(A) with one blow moulding 
machine (and all associated plant) operating.  In the proposed facility in Minera 
where two blow moulding machines and associated plant are proposed, the noise 
level is expected to be 83 dB(A).  Therefore using 85 dB(A) in the assessment is 
considered a worst case scenario. 
 
The transmission of noise from inside the building to the nearest noise sensitive 
receptor has been calculated based on the sound reduction indices of the building 
envelope, the areas of the relevant parts of the building (including the cladding, 
roller shutter doors and louvres) radiating noise and the distance to the receptor.  
Any additional screening along the propagation path has also been taken into 
account.  The distance and screening corrections were also made in accordance 
with BS 5228 using the digital noise model.  Data relating to the sound insulation 
performance of the façade of the proposed building were provided by the supplier 
and can be found in Appendix D along with all other relevant data including 
drawings provided to AIRO by Tomlinsons Dairies and Haston Reynolds. 
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The overall noise level at The Chase and Kalver due to the proposed blow moulding 
building has then been determined by the decibel addition of the noise levels due to 
external and internal noise sources. 
 
Table 3 shows a summary of the items of plant to be installed as part of the 
proposed blow moulding facility and the associated measured, supplied and 
calculated noise levels.  Noise level data for plant different to that in Omagh has 
been obtained from manufacturers/suppliers technical data which can be found in 
Appendix D.  NoiseMap requires that sound pressure level data be input based on a 
distance of 10 metres and therefore the noise levels have been corrected for this.  
 
Table 4 below summarises the calculated noise levels at The Chase and at Kalver 
as a result of noise from the proposed blow moulding building.  At each of the two 
properties, noise levels have been calculated for 1) the worst case hour when the 
silo is being filled and 2) the most common scenario of the general contribution at 
times when the silo is not being filled. 
 
The assessment/calculation position for The Chase is 1 metre from the “rear” 
façade at first floor level.  The assessment/calculation position for Kalver is 3.5 
metres from the “rear” façade at ground floor level. 
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Table 3 – Details of all Plant to be Installed 

Plant 

Location 
Internal/ 

External to 
building 

Approx 
Frequency 

Approx 
Duration 

Measured 
Noise level 

(dB) 

Distance 
measured 

at (m) 

Distance 
for Calc 

(m) 

On-Time 
(%) 

Noise Level 
amended 

for on time, 
distance 

and no. of 
items  

Total 
for 

internal 
plant 
@10 

metres 
(db) 

Silo Filling - 
Noise from 
tanker and 
granules 
through fill pipe 

External on 
north east 

façade 
Weekly 1 hour 

94 
 
 

94 

2 
 
 
1 

10 
100 (for 

operational 
hour) 

84 
 
 

74 

N/A 

Pipe between 
external silo & 
building 

External on 
north east 

façade 
Every 60s 30s 73 1 10 50 50 

Coolmation 
TETRIS-SLN-
23.4 External 

External on 
north east 

façade 

Continuous 
during 

production 
 

49 10 10 100 49 

Bottle 
Conveyor  

External 
but 

enclosed in 
service 
bridge 

Continuous 
during 

production 
 

71 1 10 100 
61 

(43 outside 
enclosure) 

Material Pipe 
(x2l) 

Internal 
Every 60 

secs 
30 secs 94 1 10 50 74 

76 

C30 Hopper 
Loader (x2) 

Internal Makes no noise.  Output is from Cyclone Filter, the Hopper is just a container 

CL45 Cyclone 
(x2) filter 

Internal 
Every 60 

secs 
30 secs 83 1 10 50 63 

Internal F48/2 
vacuum pump 
(x2) 

Internal 
Every 60 

secs 
30 secs 74 2 10 50 60 

Tri BM 50-30 
Granulator (x2) 

Internal 
Continuous 

during 
production 

 
82 1 10 100 65 

SM54A Two-
Stage Oil-free 
Air Compressor 
(x2) 

Internal 
Continuous 

during 
production 

 
76 1 10 100 59 

R2000-100 
Blow Moulding 
Machine (x2) 

Internal 
Continuous 

during 
production 

 
81 1 10 100 64 

Bagger (x2) Internal 
Continuous 

during 
production 

 
76 1 10 100 59 

Bag Lifts (x2) Internal 
Continuous 

during 
production 

 
74 1 10 100 57 

Bag Lift Alarm 
(x2) 

Internal 
Every 15 

mins 
30 secs 84 1 10  

10  
(in 5 min 
period) 

54 

Bag Conveyor  
(x 2) 

Internal 
Continuous 

during 
production 

 
67 3 10 100 60 
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Table 4 – Calculated Noise Levels at Nearby Noise Sensitive Properties 

 Noise Level (dB) at: 

The Chase Kalver 

1 2 3 4 

Worst Case 
Hour with Silo 

Any Hour or 
Day with No 

Silo 

Worst Case 
Hour with Silo 

Any Hour or 
Day with No 

Silo 

External Plant 52 26 46 22 

Internal Plant 21 21 11 11 

Combined External 
and Internal 

52 27 46 22 

 
As shown in Section 5 of this report the overall period background noise levels 
measured at Position 1 adjacent to the boundary with The Chase were not affected 
by the operation of the new chillers at the dairy and therefore it is considered that 
the period noise levels quoted in Table 1 are appropriate to use in the BS 4142 
assessment.  As period noise levels could not be obtained at Kalver, the 
background noise levels measured at The Chase have been used for Kalver 
assessment.  Comparing the measurements at The Chase and at Kalver over the 
same time periods shows that the background noise levels were actually slightly 
higher at Kalver and therefore the aforementioned approach should give a worst 
case assessment. 
 
Clause 8 of BS 4142 requires the addition of 5 dB to the Specific noise level if the 
character of the noise includes one or more features described in the clause.  Based 
on the reported subjective impression of the plant measured at the existing blow 
moulding facility, it is considered appropriate to apply the penalty in this case. 
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Table 5 – BS 4142 Assessment Based on a Worst Case Hour with Silo Filling 

Description 
Analysis 

Daytime 
Night-time 

The Chase Kalver 

Calculated Noise Level (LAeq) 52 dB 46 dB -- 

Residual Noise Level (LAeq) 45 dB 45 dB -- 

Specific Noise Level 52 dB 46 dB -- 

Acoustic Feature Correction +5 dB +5 dB -- 

Rating Level 57 dB 51 dB -- 

Background Noise Level 
(LA90) 

39 dB 39 dB -- 

Excess of Rating over 
Background 

+18 dB +12 dB -- 

 
 

Table 6 – BS 4142 Assessment Based on a Typical Hour with no Silo Filling 

Description 
Analysis 

Daytime Night-time 
The Chase Kalver The Chase Kalver 

Calculated Noise Level (LAeq) 26 dB 22 dB 26 dB 22 dB 

Residual Noise Level (LAeq) 45 dB 39 dB 39 dB 39 dB 

Specific Noise Level 26 dB 22 dB 26 dB 22 dB 

Acoustic Feature Correction +5 dB +5 dB +5 dB +5 dB 

Rating Level 31 dB 27 dB 31 dB 27 dB 

Background Noise Level 
(LA90) 

39 dB 39 dB 28 dB 28 dB 

Excess of Rating over 
Background 

-8 dB -12 dB +3 dB -1 dB 
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7. DISCUSSION AND POSSIBLE MITIGATION MEASURES 
 
As can be seen from Tables 5 and 6, for the vast majority of the time the noise 
generated by the proposed blow moulding plant will not exceed the existing 
background noise level by more than 5 dB and Condition 6 will be met.  On an 
approximately weekly basis, for one hour (at sometime between 8 am and 5 pm) 
the noise from the filling of the silos will exceed the existing background noise 
levels by 18 dB and 12 dB at The Chase and Kalver respectively.  It may be noted 
that this general conclusion is the same as concluded in the previous AIRO report 
SRB/6735/A dated 27 May 2014. 
 
In order to control the noise impact of the silo filling operation to a level at which it 
will not breach Condition 6, it must be reduced by at least 13 dB. 
 
The filling of the silos that was measured involved a delivery tanker connecting a 
flexible pipe to another permanent pipe with opening at the base of the silos and 
pumping plastic pellets through using a diesel pump attached to the lorry.  The two 
main noise sources are 1) the diesel engine/pump and 2) the plastic travelling 
through the pipes to the top of the silo. 
 
Through conversation with the delivery driver, he explained that some facilities 
have their own permanent electric pump on site which pulls the pellets from the 
delivery tanker and pumps them into the silos.  The electric pump is understood to 
be significantly quieter than the diesel pumps fitted to the delivery trucks.  An 
electric pump, with published noise data, that can be shown to have a sound 
pressure level of less than 67 dB @10 metres (from the pump itself or from the 
façade of any building or enclosure in which it is housed) would be required to 
satisfy the condition. 
 
With regard to reducing the noise level from the pellets travelling through the pipes, 
given the high frequency content of the noise, significant noise attenuation could 
be achieved by lagging the pipes.  Lagging with technical data showing that it is 
capable of achieving at least 13 dB of noise attenuation would be required to 
satisfy the condition. 
 
It is AIRO’s understanding that the silo filling pipes will be lagged with Rockwool 
Techwrap 2 or an equivalent product with equal or better sound insulation.  Octave 
frequency band analysis of the single layer of 25 mm Rockwool Techwrap2 has 
shown that using it will provide 21dB attenuation to the noise produced from 
pellets travelling through the filling pipes.  The sound reduction data for the 
Rockwool Techwrap2 lagging can be found in Appendix D. 
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It is further understood that an electric pump meeting the specification described 
above will be installed and used for silo filling and the use of diesel pumps fitted to 
silo delivery vehicles prohibited.  The pump will be located either adjacent to the 
silo’s at ground floor level or within the Blow Moulding building itself. 
 
The installation of a permanent electric pump having a sound pressure level output 
as described above or an electric pump housed internally, combined with the 
lagging of the filling pipes as described should allow the silo filling operation to 
comply with Condition 6 at all times. 
 
 
8. CONCLUSIONS  

 

This report has presented an environmental noise impact assessment of a proposed 
blow moulding building and associated plant at Tomlinsons Dairies Ltd, Five 
Crosses Industrial Estate, Minera, Wrexham upon nearby residential properties. 
 
The assessment has been based on the results of noise level measurements made 
at and in the vicinity of Tomlinsons Dairies Ltd, Minera and at an existing blow 
moulding facility in Omagh, Northern Ireland over the period 20 to 22 August 2014 
as well as technical data provided by specific plant manufacturers/suppliers.  The 
assessment has been guided by British Standard BS 4142:1997 in order to show 
compliance or otherwise with Condition 6 placed on the development by the Local 
Authority. 
 
Condition 6 states that the noise from the proposed blow moulding facility shall not 
exceed the existing background noise level by more than 5 dB.  The assessment 
has shown that for the majority of the time, during both the daytime and night-time 
periods, the condition will be complied with.  Without further noise control, for one 
hour each week (between the hours of 08:00 and 17:00) the noise level from the 
silo’s associated with the blow moulding facility being filled, will exceed the 
existing background noise level by more than 5 dB. 
 
However, subject to the implementation of the noise control measures to the silo 
filling operation, proposed in this report, the assessment is that Condition 6 should 
be complied with at all times. 
 
Report Approved By: Report Author: 
 
 D L Watts S R Baxter 
 
Eur Ing D L Watts BEng CEng FIOA Stephen Baxter BEng MIOA 
 Principal Consultant Consulting Engineer
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Table A1 - Schedule of Noise Instrumentation 

Use Type Serial No. 
Details of 

last 
verification 

Calibrator 
Reference 

Level  
(dB @ 1kHz) 

Calibration Level at 
Test (dB) 

Before After 

Measuring 
System 

Cirrus CRL 703B 43056 Jan 2014    

Microphone Cirrus MK 226 110792 Jan 2014    

Calibrator Cirrus CRL 511E 43023 Jan 2014 94.0  94.0  93.9  

       

Measuring 
System 

Cirrus CRL 703B 43057 Jan 2014    

Microphone Cirrus MK 226 110793 Jan 2014    

Calibrator Cirrus CR 511E 43024 Jan 2014 93.9  93.9  94.0  

       

Measuring 
System 

B&K 2260 2341172 Jan 2014    

Microphone B&K 4189 2339504 Jan 2014    

Calibrator B&K 4231 2342748 Jan 2014 94.0  94.0  94.0  
 
 

CALIBRATION 

 
AIRO is accredited by the United Kingdom Accreditation Service as a UKAS testing 
laboratory No. 0483 and although the measurements carried out for this survey are 
not listed on our schedule of accreditation, all of AIRO's noise and vibration 
measurement equipment is routinely calibrated as part of the calibration regime in 
our Quality Manual and these calibrations are traceable to National Standards. 
 
In addition, the calibration level of the measuring equipment was checked at the 
start and the end of each survey period using the appropriate calibrator for the 
relevant meter. 
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Table A2 - Record of Weather Conditions 

Date Time Temp Humidity Wind 
Speed 

Wind 
Direction Precipitation 

20-Aug-
14 

12:00 12 ºC 82% ~2-3 m/s NW 1 mm 
16:00 15 ºC 64% ~2-3 m/s NW 1 mm 
20:00 13 ºC 69% ~1-2 m/s W 0 mm 

21-Aug-
14 

00:00 10 ºC 77% ~2-3 m/s W 0 mm 
04:00 12 ºC 75% ~3-4 m/s W 0 mm 
08:00 13 ºC 78% ~2-3 m/s SW 0 mm 
12:00 15 ºC 62% ~3-4 m/s SW 0 mm 
16:00 15 ºC 65% ~3-4 m/s SW 0 mm 
20:00 15 ºC 72% ~2-3 m/s SW 0 mm 

22-Aug-
14 

00:00 12 ºC 83% ~1-2 m/s W 0 mm 
04:00 12 ºC 89% ~1-2 m/s W 0 mm 
08:00 11 ºC 89% ~1-2 m/s NW 2 mm 
12:00 14 ºC 68% ~2-3 m/s NW 5 mm 
16:00 15 ºC 67% ~3-4 m/s NW 0 mm 
20:00 13 ºC 66% ~2-3 m/s W 0 mm 
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Table B1 - Hourly Noise Levels Measured at Position 1 

Period Commencing 
Noise Levels in dB 

LAFMax LAeq LA10 LA90 
Wednesday 20 August         

14:00 84.2 49.8 45.6 37.0 
15:00 58.9 43.2 45.3 37.5 
16:00 61.1 43.1 45.2 38.2 
17:00 68.2 43.4 45.2 37.4 
18:00 67.1 42.0 43.8 36.4 
19:00 62.5 40.4 43.0 33.9 
20:00 81.8 44.9 41.7 33.3 
21:00 59.2 39.4 41.4 31.0 
22:00 58.3 38.2 40.1 30.4 
23:00 56.8 36.6 37.1 29.6 

Thursday 21 August         
00:00 58.9 35.7 35.7 29.4 
01:00 51.2 32.7 33.7 28.4 
02:00 50.3 32.6 33.7 28.4 
03:00 48.4 33.4 34.7 29.4 
04:00 52.2 34.2 35.3 30.8 
05:00 62.4 37.2 38.9 33.1 
06:00 55.0 39.6 42.0 34.8 
07:00 67.2 42.9 44.8 38.5 
08:00 57.8 44.6 46.5 40.3 
09:00 60.1 44.8 46.6 40.6 
10:00 59.4 45.5 47.1 41.6 
11:00 69.3 47.5 49.4 42.5 
12:00 64.9 47.4 49.5 42.4 
13:00 73.7 49.1 51.1 43.1 
14:00 65.3 49.2 51.4 43.8 
15:00 62.6 48.5 50.4 44.2 
16:00 70.6 48.8 50.7 44.2 
17:00 72.1 49.3 51.1 44.4 
18:00 73.3 45.0 46.8 39.5 
19:00 68.9 44.1 45.6 37.4 
20:00 71.6 44.4 47.7 35.6 
21:00 72.6 45 48.5 31.6 
22:00 51.7 34.7 37.1 28.8 
23:00 64.4 36.9 35.1 27.4 
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Table B1 - Continued 

Friday 22 August         
00:00 50.2 33.1 34.5 28.0 
01:00 55.8 32.6 32.5 27.1 
02:00 47.2 29.5 30.3 26.4 
03:00 45.5 31.2 32.4 27.9 
04:00 51.4 34.1 35.8 30.6 
05:00 56.6 37.6 39.7 32.8 
06:00 76.7 46.6 43.3 36.1 
07:00 62.6 42.7 44.3 37.1 
08:00 73.2 46.2 48.4 38.3 
09:00 61.5 43.8 46.1 38.6 
10:00 74.4 46.6 50.5 36.7 
11:00 63.2 43.1 45.7 36.9 
12:00 68.1 43.7 46.1 36.9 
13:00 73.7 47.0 46.4 38.1 
14:00 68.8 43.4 44.7 37.2 
15:00 71.8 43.8 45.8 38.6 
16:00 64.4 44.4 46.3 38.9 
17:00 59.6 43.9 46.0 38.4 
18:00 60.6 42.4 44.5 37.0 
19:00 62.0 41.0 43.5 35.2 
20:00 89.4 56.5 52.5 33.9 

 
 

Table B2 - Hourly Noise Levels Measured at Positions 2 and 3 

Period Commencing 
Noise Levels in dB 

LAFMax LAeq LA10 LA90 
Wednesday 20 August         

Position 2 
12:00 71.8 48.3 50.3 38.4 
13:00 68.4 48.6 51.4 38.0 
14:00 70.7 47.7 50.1 39.1 
15:00 68.7 47.9 49.7 39.7 

Position 3 
17:00 83.1 68.8 70.7 58.2 
18:00 81.6 57.6 59.0 54.5 
19:00 62.0 54.2 54.7 51.9 
20:00 65.4 53.8 56.7 51.2 
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Table B2 - Continued 

21:00 66.6 52.8 52.8 50.5 
22:00 78.0 53.5 53.8 50.5 
23:00 62.0 52.8 56.1 50.5 

Thursday 21 August         
00:00 63.2 52.2 52.1 50.5 
01:00 65.8 52.3 55.8 50.5 
02:00 66.3 55.0 57.5 50.5 
03:00 79.4 71.5 73.8 50.6 
04:00 80.1 73.5 75.1 69.7 
05:00 79.5 73.6 75.0 70.2 
06:00 81.1 73.3 74.4 70.5 
07:00 83.6 73.0 74.1 69.9 
08:00 93.1 73.8 74.8 70.1 
09:00 93.5 73.8 75.1 70.4 
10:00 94.1 76.9 77.4 70.5 
11:00 88.1 73.2 74.4 70.1 
12:00 81.9 74.1 75.7 70.2 
13:00 90.9 73.3 74.7 69.4 
14:00 85.2 68.0 70.4 64.0 
15:00 80.7 70.7 72.7 65.9 
16:00 81.7 68.8 70.2 66.1 
17:00 90.6 71.5 73.3 67.2 
18:00 78.4 67.2 68.8 55.1 
19:00 79.6 69.3 72.7 52.5 
20:00 77.8 59.2 58.7 51.6 
21:00 65.7 53.5 55.3 51.0 
22:00 60.6 52.6 55.3 50.7 
23:00 64.5 52.3 55 50.5 

Friday 22 August         
00:00 60.5 52.0 55.0 50.5 
01:00 64.0 52.7 55.4 50.5 
02:00 65.8 55.9 56.5 51.7 
03:00 79.1 71.6 74.1 56.3 
04:00 79.0 73.4 74.8 69.9 
05:00 80.6 73.8 76.6 69.4 
06:00 80.8 73.7 75.2 69.0 
07:00 83.4 72.5 74.0 68.9 
08:00 80.1 72.5 74.2 68.5 
09:00 79.1 72.5 73.8 69.2 
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Table B2 - Continued 
10:00 79.0 73.9 75.3 70.1 
11:00 89.9 72.2 73.1 69.3 
12:00 98.9 75.6 77.3 70.7 
13:00 80.4 70.9 73.0 64.5 
14:00 87.4 70.2 71.5 67.0 
15:00 84.7 71.4 72.9 67.6 
16:00 91.7 71.5 73.4 63.1 
17:00 88.1 71.6 75.1 60.4 
18:00 88.6 61.0 61.1 54.2 
19:00 89.7 63.7 62.5 51.5 

Position 2 
20:00 86.6 54.2 51.9 50.8 
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Table C1 – Sample Measurement Noise Data at Omagh site 
                (Measured 21 August 2014) 

Measurement 
Location 

Time 
Duration,T 
(mins:secs) 

Description of Noise 
Event 

Free-field noise 
levelsi (dB) 

LAeq LA90 

Position A 11:26 30:00 
General noise inside  bottle 

factory 
81 78 

Position B 12:02 30:00 
General noise inside bottle 
factory 

81 78 

Position C 13:40 30:00 
General noise inside bottle 
factory 

76 73 

1m from front of 
Silo B 

13:25 00:34 
Pellets pumped away from 
Silo B (into building) 73 51 

13:28 00:34 
Pellets pumped away from 
Silo B 73 51 

13:31 00:35 
Pellets pumped away from 
Silo B 

73 50 

1m from 
Cyclone Fillerii 

14:32 00:41 Cyclone filler operates 83 70 
14:35 00:42 Cyclone filler operates 82 68 
14:38 00:42 Cyclone filler operates 82 68 
14:41 00:43 Cyclone filler operates 82 67 
14:44 00:43 Cyclone filler operates 83 68 
14:46 00:42 Cyclone filler operates 84 67 
14:49 00:41 Cyclone filler operates 83 67 

1m from 
Granulator (30 
secs on each 
side) 

14:58 02:00 
Granulator operating as 
normal (steady noise level) 

85 82iii 

1m from rear of 
Blow Moulding 
Machine 

15:06 01:55 

Blow Moulding Machine 
operating as normal (1 
cycle is approx. 6 seconds) 
– external exhaust 

80 79 

1m from side of 
Blow Moulding 
Machine 

15:11 02:01 
Blow Moulding Machine 
operating as normal – 
external exhaust 

82 76 

1m from other 
side of Blow 
Moulding 
Machine 

15:18 02:01 
Blow Moulding Machine 
operating as normal – 
external exhaust 

81 75 

1m from 
material pipes 

15:43 00:35 
Pellets pumped through 
metal pipes inside building 

94 82 
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Table C1 - Continued 

2m from pipe 
between 
delivery lorry & 
silo 

16:07 06:01 
Diesel pump on, pellets 
pumped from delivery lorry 
to silo 

90 88 

2m from side of 
delivery lorry 
(near pump) 

16:14 11:22 Diesel pump operational 94 93 

1m from 
delivery pipe 
junction with 
silo 

16:26 10:01 
Pellets being delivered 
through pipe. Diesel pump 
operating 

94 93 

1m from diesel 
pump exhaust 
(side of lorry) 

16:38 05:01 Pump operational 92 91 

8m from 
lorry/pump/ 
delivery pipe 

16:46 05:00 
Pellets being delivered from 
lorry to silo 

84 84 

8m from 
lorry/pump/ 
delivery pipe 

16:51 06:02 
Pellets being delivered from 
lorry to silo 

86 86 

1m from bottle 
conveyor motor 

17:31 01:07 
Noise of conveyor motor 
with Blow Moulding 
Machine & Granulator off 

72 71 

17:36 00:38 Conveyor motor on 71 70 
17:41 01:01 Conveyor motor on 70 69 

1m from bagger 17:57 01:03 Bagger working as normaliv 79 81 
2m from bag 

lifter 
17:58 00:30 Bag Lifter alarm sounds 84 76 

Position D 17:59 00:30 
General background 
(without bagger) 

78 75 

1m from bagger 18:03 01:15 
Bagger operating as 
normaliv 

80 75 

Bag conveyor 
room 

18:09 01:00 
Background Noise (bag 
conveyor off) 

67 66 

18:13 00:46 
Bag Conveyor on (3m 
away) 

67 67 

1m from 
compressor 

18:17 03:00 
Compressor operating as 
normal 

76 74 

18:21 03:00 
Compressor operating as 
normal 

75 73 
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Table C1 - Continued 

9m from 
external 

compressor vent 
18:31 01:37 37 

Compressor operating 
(includes other external 
sources) 

Compressor operating 
(includes other external 
sources) 

64 64 64 64 

1m from 
material pipes 

18:36 00:29 
Pellets pumped through 
metal pipes inside building 

94 82 

 
i  Where measurement positions are within 3 metres of a reflective surface (other than the ground) 
the levels shown have been corrected to Free-Field. 
ii Cyclone Filler is located in small plant room 
iii Granulator produced very steady noise level but measured level also includes contributions due to 
other, less steady, sources.  Therefore, LA90 level used in Table 3. 
iv Bagger noise level includes all other sources operating.  The level in Table 3 has been calculated 
by comparing the background (i.e. without the bagger) measured at Position D. 
 
Figure C1 – Sketch Diagram of Facility in Omagh (not to scale) 
 
 1 = Silos 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 = Material Pipe 
3 = Chiller 
4 = Vacuum Pump 
(internal in Minera) 
5 = Cyclone Filter 
6 = Granulated Waste 
Storage 
7 = Hopper Loader 
8 = Blow Moulding 
Machine 
9 = Granulator 
10 = Neck Trimmer 
11 = Bagger 
12 = Bag Lifts 
13 = Bag Conveyor 
14 = Compressor 
15 = Bottle Conveyor 
16 = Bottle Storage Area 

1 
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Log of events at Tomlinson Dairies: 20/8/14 - 6pm  to 4am 
 

• 6.17 car leaving site 

• 6.20 car leaving site 

• 6.25 car leaving site 

• 6.27 milk tanker arrive on site to collect cream trailer 

• 6.28 car leaving site 

• 6.30 milk tanker engine idling whilst hooking up trailer 

• 6.34 driver opening /closing hatch on top of tanker, very loud 

• 6.36 milk tanker leaving site 

• 6.45 boiler running 

• 6.54 boiler switched off 

• 6.58 car leaving site 

• 6.59 a lot of water can be heard dropping while new chiller pipework defrosts 

• 7.00 air compressor came online 

• 7.01 car leaving site 

• 7.04 personal exiting staircase by chiller platform 

• 7.07 car leaving site 

• 7.07 lorry fridge switched off 

• 7.13 kids shouting around perimeter of building 

• 7.15 main gates locked 

• 7.22 two agitators started up in raw milk tanker bay 

• 7.24 lorry fridge started 

• 7.48 lorry fridge stopped 

• 7.54 loud motor bike on main road 

• 8.00 very little noise , starting to get quiet, little bit of traffic from local roads 

• 8.04 boiler switched off 

• 8.06 two agitators started in raw milk tanker bay 

• 8.09 one agitator stopped 

• 8.10 another agitator started 

• 8.13 agitator started 

• 8.16 another agitated started 

• 8.18 fridge container at village bakery started 

• 8.27 lorry fridge started 

• 8.31 lorry fridge off 

• 8.32 virtually no traffic noise to be heard 

• 8.50 lorry fridge started 

• 8.54 lorry fridge stopped 

• 8.57notice boiler running not sure of start time 

• 8.59 boiler switched off 
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• 9.00 plane heard overhead 

• 9.14 clicking noise coming from boiler house could be heard  from outside 

• 9.17 fridge on lorry switched off, unsure of start time 

• 9.19 boiler switched on 

• 9.20 traffic heard on main road 

• 9.26 dogs heard barking from properties rear of site 

• 9.28 plane could be heard overhead 

• 9.51 all agitators were off 

• 9.52 2 agitators turned on 

• 10.00 traffic could be heard on main road 

• 10.03 bore hole pump and a agitator started 

• 10.05 lorry fridge running unsure of start time 

• 10.07 lorry fridge stopped 

• 10.10 plane flew over very low 

• 10.11 darks barking at rear properties 

• 10.17 boiler started 

• 10.20 very loud car on main road 

• 10.22 lorry drove round site 

• 10.25 lorry reversing onto loading bays 

• 10.27 lorry turned engine off 

• 10.28 lorry fridge on 

• 10.32 lorry fridge off 

• 10.33 car leaving site 

• 10.34 car horn heard in distance 

• 10.42 agitator started 

• 10.47 village bakery, very loud bang and forktruck heard loading a wagon 

• 10.55 village bakery lorry heard driving around the site 

• 10.56 fridge on lorry running unsure of start time 

• 10.59 fridge on lorry turned off 

• 11.01 loud car on main road 

• 11.02 loud  car on main road 

• 11.09 plane flew over quite low 

• 11.16 loud car on main road 

• 11.18 boiler switched off unsure of start time 

• 11.23 loud car on main road 

• 11.25 lorry fridge on 

• 11.28 lorry fridge off 

• 11.32 very quiet on site 

• 11.36 village bakery lorry moving around 

• 12.06 loud car on main road 
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• 12.21 air exhaust from bore hole cabin 

• 12.28 lorry fridge on 

• 12.31 lorry fridge off 

• 12.41 boiler running unsure of start time 

• 12.43 plane flew over, not low 

• 12.44 boiler turned off 

• 12.45 two agitators started 

• 12.46 compressor in garage could be heard coming on load 

• 12.49 very loud car went past and also a plane flew over 

• 12.50 loud car set off again 

• 12.54 dogs barking at rear of site 

• 01.02 air exhaust in bore hole 

• 01.06 village bakery lorry heard running and moving off 

• 01.06 lorry fridge started 

• 01.07 village bakery lorry drove off 

• 01.15 background noise heard from the bakery 

• 01.20 car entered site 

• 01.26 car moving from loading bay to car park 

• 01.28 lorry started engine 

• 01.33  lorry left site 

• 01.40 background noise from bakery getting louder 

• 01.44 car arrived on site 

• 01.46 car arrived on site 

• 01.47 driver moved car to by lorry 

• 01.47 lorry started engine 

• 01.55 lorry left site 

• 01.58 car entered site 

• 02.11 boiler noted to be running, unsure of start time 

• 02.20 took off hatch to chiller platform area, and went on to platform 

• 02.22 boiler turned off 

• 02.26 hatch left open so noise levels on chiller platform could be louder 

• 02.30 lorry moving around in bakery and background noise appears to be louder 

• 02.37 car arrived on site 

• 02.38 agitator started in raw milk 

• 02.37 car arrived on site 

• 02.54 village bakery lorrys and forktrucks heard 

• 02.56 lorry arrived on site 

• 02.58 lorry arrived on site 

• 02.59 both lorries parked up and turned engine off 

• 03.11 chiller pumps started 
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• 03.12 chillers switched on 

• 03.13 went onto chiller platform 

• 03.14 2 chiller compressors running on chiller 1 

• 03.14 2 chiller compressors running on chiller 2 

• 03.15 milk delivery pipe pulled through  hole on raw tanker intake 

• 03.16 chiller 1 25% on 2 compressors, chiller 2 25% 0n 2 compressors 

• 03.17 chiller 1 and 2 all 4 compressors running at 33% 

• 03.18 chiller 1 42% 0n 2 compressors chiller 2 50% on 2 compressors 

• 03.19 chiller 1 50% 2 compressors, chiller 2 67% on 2 compressors 

• 03.20 chiller 1 58% on  2 comp, chiller 2 75% on 2 comp 

• 03.21 chiller 1 67% on 2 comp, chiller 2 84% on 2 comp 

• 03.22 chiller 1 75% on 2 comp, chiller 2 92% on 2 comp 

• 03.24 chiller 1 84% on 2 comp, chiller 2 100% on  2 comp 

• 03.27 chiller 1 100% on 2 comp 

• 03.29 both chillers running  100% 

• 03.30 sheet of steel knocked over by hatch area 

• 03.41 loading ramps and doors being operated, trolleys being pushed onto wagons on loading 
bays 

• 03.45 lorry left site 

• 03.50 chiller 1 and 2 both compressors at 0% output 

• 03.51 lorry drove round site 

• 04.10 chiller 1 16% 2 comp, chiller 2 8% on 2 comp 

• 04.12 hatch closed up onto chiller platform 

• 04.16 lorry left site 

• 04.16 two cars left site 

• End of monitored period, general noise from site at this time 
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Log of events at Tomlinson Dairies: 21/8/14 - 6pm to 4am 
 

• 6.00 little movement around site and general noise levels quite low 

• 6.13 two cars leaving site 

• 6.24 van left site to check airo noise equipment at chase,  

• 6.40 arrived back on site in van 

• 6.53 boiler switched on 

• 6.58 boiler switched off 

• 7.00 car arrived on site 

• 7.01 four cars left site together 

• 7.18 agitator started in raw silo 

• 7.24 agitator started in raw silo 

• 7.26 very loud car on main road 

• 7.26 boiler and 1 compressor on chiller started up 

• 7.28 another chiller compressor started up 

• 7.57 chillers turned off 

• 8.00 boiler switched on 

• 8.11 lorry fridge came on 

• 8.14 lorry on fridge turned off 

• 8.17 chillers off and large compressor is all that could be heard 

• 8.24 car left site 

• 8.26 started to rain 

• 8.29 van drove round site 

• 8.30 boiler running unsure of start time 

• 8.35 boiler switched off 

• 8.36 rain stopped 

• 8.42 agitator started 

• 8.45 lorry fridge started 

• 8.47 lorry arrived on site 

• 8.48 started raining 

• 9.15 raining heavy 

• 9.17 van movement 

• 9.30 boiler running unsure of start time 

• 9.36 agitator started 

• 9.52 rain stopped 

• 9.54 agitator started  

• 10.08 background noise from bakery 

• 10.15 boiler switched off 

• 10.18 site very quiet  at this time 

• 10.30 car heard on main road and plane flew above 
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• 11.00 small  amount of traffic heard from road 

• 11.10 plane flew over quite low 

• 11.56 village bakery forktruck in operation 

• 12.10 large compressor can be heard running 

• 12.35 village bakery fork truck and wagons moving around 

• 12.39 village bakery  loud bangs and wagons being loaded 

• 12.48 agitator started  

• 12.49 village bakery , still a lot of noise 

• 01.09 light rain 

• 01.15 lorry fridge on, unsure of start time 

• 01.22 lorry fridge off 

• 01.24 lorry fridge on 

• 01.28 lorry fridge off 

• 01.48 two cars arrive on site 

• 02.22  opened hatch on to chiller platform 

• 02.26 boiler running, unsure of start time 

• 02.30 car arrived on site 

• 02.36 lorry moved of loading bay 

• 02.45 lorry fridge on 

• 02.56 lorry fridge off 

• 03.05 chiller pumps started 

• 03.09 chillers started 

• 03.11 chiller 1 2 comps 0%, chiller 2 2 comps 0% 

• 03.13 chiller 1 2 comps 16%, chiller 2 2 comps 16% 

• 03.15 chiller 1 2 comps 25%, chiller 2 2 comps 25% 

• 03.16 chiller 1 2 comps 42%, chiller 2 2 comps 42% 

• 03.18 chiller 1 2 comps 58%, chiller2 2 comps 58% 

• 03.20 chiller 1 2 comps 67%, chiller 2 2 comps 67% 

• 03.22 chiller 1 2 comps 75%, chiller 2 2 comps 75% 

• 03.24 chiller 1 2 comps 84%, chiller 2 2 comps 84% 

• 03.26 chiller 1 2 comps 100%, chiller 2 2 comps 100% 

• 03.38 lorries loading at this time on they bays 

• 03.44 both chillers at 0% load 

• 03.46 closed hatch on to chiller platform 

• End of sound monitoring, normal site noise from this point 
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