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1. Introduction 

LF Acoustics Ltd have been appointed by Barton Plant Ltd to support a planning application for 
the variation of conditions and the regularisation of operations at Harlestone Quarry. 

The quarry has been operating for a number of years and noise levels at surrounding properties 
are controlled through the imposition of appropriate planning conditions, together with other 
conditions which restrict certain operations within certain areas of the quarry. 

In particular, one condition requires a bund to be maintained within the central area of the 
quarry to screen the processing operations. This bund is located to the south of the present 
working areas and is presently causing a bottle neck within the quarry. The main plant within 
the quarry has also recently been replaced with modern equipment, which typically generate 
lower noise levels to meet recent emissions requirements for plant and equipment.  

To minimise the impact of the bottle neck, the processing plant has been relocated within the 
extraction area, with an excavator extracting the stone and loading it directly into the plant, 
negating the requirement for dump trucks to transport the stone between the extraction and 
processing areas. 

This report presents an assessment of the noise levels associated with the repositioning of the 
processing plant to the extraction area, during the remainder of the operations within Phase 4. 
This amendment to the operation will allow the bund which had been retained to screen the 
processing area to be removed and the remaining stone within it to be extracted. 

The following section of this report presents a summary of the current planning guidance and 
planning conditions relating to noise. Section 3 presents the results of a noise monitoring 
exercise carried out in accordance with the approved monitoring protocol to evaluate the 
existing background and site noise levels. Section 4 presents an assessment of the noise levels 
at the surrounding properties taking account of the proposed changes, with recommendations 
for additional mitigation and control measures summarised in Section 5. Finally, Section 6 
provides a brief summary of the report. 
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2. Current Planning Guidance and Planning Conditions 

A description of the noise units referred to in this report is provided in Appendix A. 

2.1. National Planning Policy Framework 

The principal planning guidance in the UK was updated in March 2012 and is now contained 
within the National Planning Policy Framework [1]. At the heart of the NPPF is a presumption in 
favour of sustainable development, although environmental criteria should be set out to ensure 
that the permitted operations do not have unacceptable adverse impacts, with appropriate 
noise limits adopted to control noise. 

The current planning guidance attached to the NPPF relating to noise was updated in March 
2014 [2], which covers mineral extraction and related processes, including aggregate recycling 
and the disposal of construction waste, provides guidance and advises upon acceptable levels 
of noise from minerals operations.  

For normal daytime works the guidance seeks to ensure that the operations do not result in 
significant adverse effects and advises for normal daytime operations that the following limits 
should not exceed: 

 

 10 dB above the background (LA90) noise level; subject to  

 a maximum value of 55 dB LAeq, 1 hour (free field). 

Where background noise levels are low, the guidance accepts that it may be very difficult to 
achieve a limit based upon background + 10 dB(A) without imposing unreasonable burdens on 
the mineral operator. In such cases, the limit set should be as near that level as practicable 
during normal working hours and should not exceed 55 dB LAeq, 1 hour (free field).  

The guidance suggests that in the evening (19:00 – 22:00) LAeq, 1 hour noise levels should not 
exceed the background (LA90) noise level by more than 10 dB and during the night-time a limit 
of 42 dB LAeq, 1 hour should be adopted. 

In addition to the general daytime works, the guidance advises that all mineral operations will 
have some particularly noisy short-term activities that cannot meet the limits set for normal 
operations. These include soil-stripping, construction or removal of bunding or spoil heaps and 
construction of new permanent landforms. A level of 70 dB LAeq, 1 hour is suggested as a limit for 
these activities for periods of up to eight weeks in any one year. Where the duration of 
temporary works may exceed eight weeks it can be appropriate to apply a lower limit for a 
longer period. The guidance also recognises that, in wholly exceptional cases, where there is no 
viable alternative, a limit of more than 70 dB LAeq, 1 hour may be appropriate in order to obtain 
other environmental benefits. 

These limits remain numerically unchanged from the previous MPS 2 guidance upon which the 
current noise limits within the quarry were defined. 
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2.2. Current Planning Permission 

The current planning permissions are 13/00109MINNMA and 08/00037/MIN. The permissions 
impose certain conditions on the operation of the quarry. 

Planning Permission 13/00109/MINNMA 

Condition 1 relates to permitted phasing drawings. They are: 

 Drawing GPP/BP/HA/13/04 Rev 1. Site Phasing Plan Revised Phase 4 

 Drawing GPP/BP/HA/13/05 Rev 1. Site Phasing Plan Revised Phase 5 

 Drawing GPP/BP/HA/13/06 Rev 1. Site Phasing Plan Revised Phase 6 

Conditions 2, 3 and 4 relate to Bunds and Processing Plant. They read: 

2.  Prior to the extraction of minerals in Phase 4 the bunds shall be constructed and 
maintained in the locations and to the heights as identified on the Drawings referred to 
in condition 1 of this permission. 

3.  Access for plant for maintenance purposes of all new bunds to be constructed shall be 
maintained until such time as a survey of levels is submitted to demonstrate that the 
bunds are constructed and stabilised at the heights and locations specified in the 
drawings, and this is agreed in writing by the Minerals Planning Authority. 

4.  The minerals processing plant shall be set down below original ground levels and located 
and retained on the south side of "Minerals Face Retained for Noise and Visual Screening 
of the Processing Area" as indicated on submitted Drawing GPP/BP/HAl13/05/Rev 1. 

Planning Permission 08/00037/MIN 

Condition 6 restricts the operational hours to the following: 

 07:30 to 18:00 hours Monday to Friday; 

 07:30 to 13:00 hours on Saturday (no crushing);  

 No working on Sunday or Bank Holidays. 

In addition the transportation of processed minerals permitted from 07:00 hours Monday to 
Saturday. 

Conditions 9 to 12 relate specifically to noise and these are reproduced below. 

9. All vehicles, permanent plant and machinery controlled by the applicant and operated 
within the site shall be maintained in accordance with the manufacturers’ specification at 
all times and shall be fitted with and use effective silencers and “White noise or 
broadband audible warning signals shall be used by all mobile plant including lorries.” 
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10. The scheme for the monitoring of noise levels at the noise sensitive properties (The 
Quarries, The Lodge, 51 Rugby Road) adjacent to the site submitted to the Mineral 
Planning Authority on 6th June 2006, shall be implemented on commencement of 
operations on site. Except as may otherwise be agreed in writing by the Mineral Planning 
Authority, this scheme shall inter alia provide for the following: 

 i) The proposed location points for the monitoring to be undertaken. 

 ii) The monitoring of noise levels at intervals and by equipment which must be agreed in 
writing by the Mineral Planning Authority. 

 iii) The results of the noise monitoring to be submitted to the Mineral Planning Authority 
in accordance with the details to be agreed in writing by the Mineral Planning Authority. 

 The noise levels at the noise sensitive properties shall not exceed 45 dB(A) LAeq 1 hour 
(free field) at The Quarries and 55 dB(A) LAeq (free field) at The Lodge and 51 Rugby 
Road, during working hours, other than those during initial stripping and bund formation 
which shall be no greater than 70 dB(A) LAeq 1 hour (Free field). Should the agreed 
maximum specified level be exceeded the operator shall immediately implement 
remedial measures to rectify the situation and the Mineral Planning Authority shall be 
notified in writing of the remedial measures undertaken. 

 If the levels continue to exceed the maximum specified noise level and subsequent 
written notice is given by the Mineral Planning Authority then all operations on site shall 
cease within 2 days of such a written notice. No operations shall re-commence on site 
until a programme of remedial action has been agreed in writing by the Mineral Planning 
Authority. 

11. Earth bunds at a height of 3 metres shall be constructed prior to any mineral extraction 
along the western, northern and eastern boundaries of each phase of the development 
as shown on the deposited application plans GPP/HQ/08/01-06. The bunds shall be 
modelled and shaped; and grass seeded and maintained as grassed mounds. Other than 
the creation and removal of the earth bunds, all plant shall operate below the levels of 
the bunds required in this condition and condition 12 of this permission. 

12. Unless otherwise agreed in writing by the Mineral Planning Authority, a 5 metre high 
bund shall be constructed in the north west corner of the site, prior to extraction of 
minerals in Phase 4. 
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3. Noise Monitoring 

3.1. Introduction 

A noise monitoring exercise was carried out at the quarry on Tuesday 10 February 2015, in 
accordance with the agreed noise monitoring protocol [3]. 

Weather conditions for the survey were fine, dry and calm, which were ideal conditions for the 
exercise. 

The noise measurements were made using a Rion NL_52 Class 1 Sound Level Meter 
(Serial no. 00231657), which was calibrated using a Rion NC-74 Class 1 Sound Level Calibrator 
(Serial no. 35125830). At each position, the measurements were taken free-field and with the 
instrument mounted on a tripod 1.2 metres off the ground. 

3.2. Noise Measurements Within the Quarry 

The quarry was operating normally during the monitoring exercise.  

Extraction was progressing within the southern part of phase 4. As required within Condition 12 
of the 2008 permission, the height of the north western bund has been increased to 5 metres, 
with the bunding along the north eastern boundary remaining at 3 metres at the present time. 

Extraction operations were progressing during the exercise. The processing plant was located 
within the base of the quarry, being loaded directly from the working face using an excavator. A 
loading shovel was also working taking material from the plant to stockpiles and loading 
vehicles. No other operations were being undertaken during the monitoring exercise. There 
was a crusher on site, which it is understood operates infrequently, however, this was stored 
close to the entrance and unlikely to be used for some period of time. 

The processing plant in use comprised a Terex Finlay 663 SuperTrak 3-way screen, loaded using 
a Volvo EC2200L excavator.  

Noise measurements were obtained adjacent to the plant operating, which indicated the 
following noise levels at a distance of 10 metres: 

 Screening plant being loaded with excavator – 80.7 dB LAeq; and 

 Bell wheeled loading shovel – 71.5 dB LAeq. 

The plant is not that which was originally used within the quarry and upon which the noise 
assessment which accompanied the previous planning application was based. The plant 
presently operating on site, is more modern than that originally used (thus having to comply 
with more stringent emissions standards) and as a result, the noise levels associated with their 
operation is lower than assumed previously.  

Whilst not operational during the survey, it is understood that the Finlay crusher, which is 
stored on site, is used periodically when a stockpile of material too large to process through the 
screen has built up. It is understood, however, that this is infrequent operation, carried out for 
short periods on a few occasions each year. Consequently, it was not possible to obtain a noise 
measurement adjacent the plant, although these items of plant would typically generate a 
noise level of the order of 84 dB LAeq, which is equivalent to that assumed previously. 
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3.3. Noise Monitoring at The Quarries 

The height of the bunding along the western and northern boundaries of the quarry close to 
this property has recently been increased in height to 5 metres, prior to the extraction 
commencing within Phase 4. The works have been carried out to satisfy the requirements of 
Condition 12 of planning permission 08/00037/MIN, and seek to further reduce noise levels at 
the property, to ensure noise levels remain below the noise limit. 

The noise measurements at The Quarries were taken at the agreed monitoring position, on the 
roadside adjacent to the property. The monitoring position is indicated on Figure 1. 

Measurements were taken over a duration of 15 minutes during two periods whilst the quarry 
was operational, with a further two measurements obtained during the morning break period 
in accordance with the monitoring protocol, traffic travelling along the road passed the 
property were paused out of each measurement. 

Measurements of the overall A-weighted noise levels were made along with the octave band 
Leq, the results of which have been used to calculate the site noise levels from the 
measurements obtained with and without the quarry operating. 

The results of the measurements are provided in Table 3.1, with a graphical representation of 
the octave band levels provided on Figure 2. 

 

Time Period Measured Noise Levels [dB] 

LAeq, 15 minute LAmax,F LA90 

9:40 – 09:58 

(Plant Running) 
42.9 59.6 39.5 

10:03 – 10:20 

(Site Stood) 
44.4 58.1 38.1 

10:20 – 10:32 

(Site Stood) 
41.5 57.8 39.4 

10:40 – 10:57 

(Plant Running) 
44.3 59.6 41.9 

 

Table 3.1 Results of Noise Monitoring at The Quarries 

The operation of the plant with the quarry was clearly audible at this location. The loading 
shovel was also clearly audible as it revved whilst tipping material onto the stockpiles and 
whilst reversing. It was noted that the plant was fitted with a broadband reversing signal, which 
was also clearly audible as it sounded. The operation of the loading shovel periodically 
generated higher levels, which were associated with the banging of the bucket as the stone was 
tipped out of it. Whilst this operation was more audible, it had minimal influence on the period 
LAeq noise levels associated with the operation of the quarry. 

Road traffic travelling along the surrounding road was also clearly audible throughout the 
monitoring exercise and was a main influence on the measured noise levels. 
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There were also birds singing within the trees which surround the property. Birdsong clearly 
influenced the measured noise levels at times, in particular during the measurement with the 
site stood around 10:03 and when the plant was operating after the morning break (around 
10:40), as can be seen from the octave band measurements provided on Figure 2. 

In accordance with the monitoring protocol, the site noise levels have been determined from a 
subtraction of the Leq noise levels with the site operational against the levels with the site 
stood. To provide a worst case assessment, the lower level during the break period has been 
used for this analysis. 

The calculations taking account of the with / without the site operating noise levels indicate a 
site noise level of 38 dB LAeq, 15 minute obtained from the first measurement with the site 
operational and 41 dB LAeq, 15 minute obtained from the second measurement. As indicated above, 
the second measurement was clearly influenced by birdsong and if reanalysed using only the 
frequency data up to 2kHz, indicates a site noise level of 39 dB LAeq, 15 minute. 

Noise levels associated with the current operations within the quarry are considerably below 
the 45 dB LAeq noise limit and are therefore acceptable at the present time. 

The background noise levels monitored at this position whilst the site was stood were 
approximately 3 dB(A) higher than those measured when the previous planning consent was 
granted, which is likely to be attributable to increases in road traffic flows on the more distant 
main roads over the past 10+ years. Maintaining the existing operational noise limits at this 
property will therefore seek to ensure that noise levels remain within the accepted criteria 
defined within the current NPPF guidance. 

3.4. Noise Monitoring at 51 Rugby Road 

Noise measurements were obtained adjacent to 51 Rugby Road, whilst the site was 
operational. The monitoring position is indicated on Figure 1. 

The results obtained at this location are presented in Table 3.2. 

 

Time Period Measured Noise Levels [dB] 

LAeq, 15 minute LAmax,F LA90 

9:20 – 09:35 

(Plant Running) 
58.1 68.8 51.4 

11:00 – 11:15 

(Plant Running) 
55.4 65.2 48.1 

 

Table 3.2 Results of Noise Monitoring at 51 Rugby Road 

Noise levels monitored at this location were principally influenced by traffic travelling along the 
road, which was generally audible throughout the monitoring exercises. 

Generally, the operation of the quarry at this location was not audible, however, during periods 
whilst there was a lull in traffic, it was possible to hear the loading shovel operating on 
occasion, although the operation of the plant had no influence on the measured noise levels. 

Site noise levels at this property are therefore considerably below the 55 dB LAeq noise limit at 
the present time and thus acceptable.  
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Given that the operation of the quarry was not generally audible at this location, the 
background noise levels monitored were representative of the general noise environment at 
the dwelling. As with The Quarries, the current monitoring results indicate a small increase in 
background noise levels compared with the original monitoring data upon which the current 
noise limits were defined. Maintaining the present limits for future operations therefore seeks 
to ensure an acceptable noise environment will be maintained. 
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4. Assessment of Future Noise Levels Within the Quarry 

4.1. Introduction 

The height of the bunding within the north western corner of the quarry has recently been 
increased to a height of 5 metres in accordance with the requirements of Condition 12, prior to 
extraction commencing within Phase 4. 

As noted previously, Barton Plant have recently amended their operations within the quarry 
and are presently working within Phase 4, with the processing plant located adjacent to the 
extraction area. 

This is a change from the permitted operations, which required the processing plant to be 
located behind a bund located centrally within the quarry. The retention of the bund is causing 
a bottle neck within the quarry and Barton Plant are seeking permission to remove the bund to 
enable the remaining stone to be extracted and to allow the processing plant to be located 
adjacent to the working face. 

The noise monitoring carried out at the adjacent properties indicated that the noise levels 
associated with the processing plant operating within Phase 4 remained below the noise limits 
specified in Condition 10 and are acceptable at the present time. 

During the monitoring exercise, however, only extraction, processing and stockpiling operations 
were being carried out within the quarry, with no restoration operations being undertaken at 
the present time. It is understood that these operations would require the periodic use of an 
excavator, dozer and potentially crusher. 

In order to assess the noise levels during the remainder of the operations within the quarry, 
calculations have been made for the restoration and extraction operations during the 
remainder of the working within Phases 2 – 4.  

Calculations of the noise levels have been made using the methodology presented in BS 5228-1 
[4]. 

The plans presented in Appendix, present the proposed operations in the remaining phases. For 
Phase 4 calculations have been made at 4 equidistant positions from south to north, which are 
representative of the likely positions of the processing plant as it is moved as the face is worked 
in a northerly direction. 

The calculations indicate that the noise limits would likely to be exceeded at The Quarries, 
should the crusher be located either close to the working face or within the area being 
restored. It is therefore proposed to operate the crusher, when required, within the recycling 
area within the south eastern part of the quarry. A bund would be constructed around this 
working area to ensure that the plant was fully screened from the surrounding properties. 
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4.2. Assessment of Noise Levels at The Quarries 

The calculations presented in Appendix C, indicate the following noise levels at this property. 

 

Activity Calculated Free-field Noise Levels [dB LAeq, 1 hour] 

Extraction Within Phase 4 (without / with restoration) 41 – 43 / 43 – 44 

Phase 5 – Restoration within Phase 3a 39 – 40 

Removal of northern and western bunds (temporary 
operation) 

53 

Phase 6 – Restoration within Phase 3a, Bund 
Repositioned 

39 

Phase 6 – Restoration within Phase 4, Bund 
Repositioned 

39 

Final Restoration / Bund Removal  

(temporary operation) 

47 

Table 4.1 Calculated Noise Levels at The Quarries 

The calculations indicate, with the processing plant located within the extraction area and 
crusher located within the recycling area, that noise levels would remain below the 45 dB LAeq, 1 

hour limit at this property. 

Noise levels associated with the temporary operations, which would principally entail the 
removal / reconstruction of bunding, are anticipated to be between 47 – 53 dB LAeq, 1 hour, 
substantially below the temporary working limit of 70 dB LAeq, 1 hour. 

The proposed changes to the operations within the quarry would therefore have no 
detrimental impact on the noise levels at The Quarries and would remain within acceptable 
limits as defined within the current planning conditions and NPPF guidelines. 

4.3. Assessment of Noise Levels at The Lodge 

The calculations presented in Appendix C, indicate the following noise levels at this property. 

 

Activity Calculated Free-field Noise Levels [dB LAeq, 1 hour] 

Extraction Within Phase 4 (without / with restoration) 44 – 46 / 46 – 47 

Phase 5 – Restoration within Phase 3a 42 – 43 

Removal of northern and western bunds (temporary 
operation) 

54 

Phase 6 – Restoration within Phase 3a, Bund 
Repositioned 

41 

Phase 6 – Restoration within Phase 4, Bund 
Repositioned 

41 

Final Restoration / Bund Removal  

(temporary operation) 

47 

Table 4.2 Calculated Noise Levels at The Lodge 

The calculations indicate that noise levels at this property would remain below the normal 
working limit of 55 dB LAeq, 1 hour. The current noise mitigation measures would therefore seek to 
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maintain an acceptable noise environment at this property, with no additional measures 
identified. 

4.4. Assessment of Noise Levels at 51 Rugby Road 

The calculations presented in Appendix B, indicate the following noise levels at this property. 

 

Activity Calculated Free-field Noise Levels [dB LAeq, 1 hour] 

Extraction Within Phase 4 (without / with restoration) 44 – 45 / 46 – 47 

Phase 5 – Restoration within Phase 3a 43 

Removal of northern and western bunds (temporary 
operation) 

53 

Phase 6 – Restoration within Phase 3a, Bund 
Repositioned 

40 

Phase 6 – Restoration within Phase 4, Bund 
Repositioned 

40 

Final Restoration / Bund Removal  

(temporary operation) 

46 

Table 4.3 Calculated Noise Levels at 51 Rugby Road 

The calculations indicate that noise levels at this property would remain below the normal 
working limit of 55 dB LAeq, 1 hour. The current noise mitigation measures would therefore seek to 
maintain an acceptable noise environment at this property, with no additional measures 
identified. 
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5. Noise Monitoring and Additional Control Measures 

The current planning conditions seek to ensure noise levels associated with operations within 
the quarry remain acceptable and seek to ensure potential adverse impacts are minimised. 

It is recommended that these conditions remain imposed should a variation in the planning 
permission be granted. Whilst the conditions were originally defined under old minerals 
planning guidance, they remain in accordance with the requirements of the current NPPF 
guidelines. 

As indicated previously, whilst the recent noise monitoring exercise and calculations indicated 
that noise levels would remain acceptable with the new processing plant located at the working 
face, the assessment indicated that the noise limit would be likely to be exceeded should the 
crusher additionally operate within the northern part of the quarry. It has therefore been 
recommended that the crusher be sited within the recycling area within the southern half of 
the quarry, with bunding constructed around to effectively screen the plant from the 
surrounding properties. This measure would seek to provide an equivalent reduction in noise 
levels to the existing processing bund which will be removed. 

It was also noted that the operation of the loading shovel generated higher levels at times, as 
materials were tipped onto the top of the stockpiles. It is recommended this operation is 
reviewed with the aim of reducing noise levels associated with this activity. 
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6. Summary 

LF Acoustics Ltd have been appointed by Barton Plant Ltd to support a planning application for 
the variation of conditions and the regularisation of operations at Harlestone Quarry. 

The quarry has been operating for a number of years and noise levels at surrounding properties 
are controlled through the imposition of appropriate planning conditions, together with other 
conditions which restrict certain operations within certain areas of the quarry. 

In particular, one condition requires a bund to be maintained within the central area of the 
quarry to screen the processing operations. This bund is located to the south of the present 
working areas and is presently causing a bottle neck within the quarry. The main plant within 
the quarry has also recently been replaced with modern equipment, which typically generate 
lower noise levels to meet recent emissions requirements for plant and equipment.  

To minimise the impact of the bottle neck, the processing plant has been relocated within the 
extraction area, with an excavator extracting the stone and loading it directly into the plant, 
negating the requirement for dump trucks to transport the stone between the extraction and 
processing areas. 

Noise monitoring has been carried out to assess the noise levels associated with the current 
site operations, which have taken account of the processing plant being located adjacent to the 
extraction area. The results indicated present noise levels were below the noise limits and 
hence the current operations are acceptable in noise terms. 

An assessment of the noise levels has been made taking account of the proposed operational 
changes. The assessment indicates noise levels associated with the remaining extraction and 
restoration operations would remain within the current noise limits providing the crusher is 
located with the recycling area located in the southern part of the quarry.  

It is recommended that the current conditions specifying noise limits and the requirement for 
periodic noise monitoring are maintained, which would ensure that the requirements of the 
NPPF guidance was achieved. 
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Appendix A 
Noise Units 

 

Decibels (dB) 

Noise can be considered as ‘unwanted sound’.  Sound in air can be considered as the 
propagation of energy through the air in the form of oscillatory changes in pressure.  The size of 
the pressure changes in acoustic waves is quantified on a logarithmic decibel (dB) scale firstly 
because the range of audible sound pressures is very great, and secondly because the loudness 
function of the human auditory system is approximately logarithmic. 

The dynamic range of the auditory system is generally taken to be 0 dB to 140 dB. Generally, 
the addition of noise from two sources producing the same sound pressure level will lead to an 
increase in sound pressure level of 3 dB.  A 3 dB noise change is generally considered to be just 
noticeable, a 5 dB change is generally considered to be clearly discernible and a 10 dB change is 
generally accepted as leading to the subjective impression of a doubling or halving of loudness. 

A-Weighting  

The bandwidth of the frequency response of the ear is usually taken to be from about 18 Hz to 
18,000 Hz.  The auditory system is not equally sensitive throughout this frequency range.  This 
is taken into account when making acoustic measurements by the use of A-weighting, a filter 
circuit that has a frequency response similar to the human auditory system.  All the 
measurement results referred to in this report are A-weighted. 

Units Used to Describe Time-Varying Noise Sources (LAeq, LAmax, LA10, and LA90) 

Instantaneous A-weighted sound pressure level is not generally considered as an adequate 
indicator of subjective response to noise because levels of noise usually vary with time. 

For many types of noise the Equivalent Continuous A-Weighted Sound Pressure Level (LAeq,T) is 
used as the basis of determining community response.  The LAeq,T is defined as the A-weighted 
sound pressure level of the steady sound which contains the same acoustic energy as the noise 
being assessed over a specific time period, T.  

The LAmax is the maximum value that the A-weighted sound pressure level reaches during a 
measurement period.  LAmax F, or Fast, is averaged over 0.125 of a second and LAmax S, or Slow, is 
averaged over 1 second.  All LAmax values referred to in this report are Fast. 

The LA90 is the noise level exceeded for 90% of the measurement period.  It is generally used to 
quantify the background noise level, the underlying level of noise that is present even during 
the quieter parts of measurement period.  
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Appendix B 
Phasing Plans 
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Appendix C 
Calculation Details 
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Barton Plant Ltd - Harlestone Quarry

Calculated Noise Levels from Site Operations

16-Feb-2015

Receptor: The Quarries Uses BS5228

Height 106.5 m

Predicted Freefield Noise Levels CRTN Max Activity Total With 

Barrier Attenuation LAeq LAeq Restoration
Ref LAeq Ref No. % Source Ht Dist S-R Barrier Ht Dist S-B Hard Soft Attenuation [dB] [dB] Phase 2

@10m Dist (m) (/hr) On Time

Excavation & Processing Phase 4 - Position A
Processing Plant & Excavator Loading 80.7 10.0 1 100 100 240 108 65 -27.6 -32.5 -12.6 -40.2 40.5
Loading Shovel Working 71.5 10.0 1 80 99 240 108 65 -27.6 -32.5 -13.2 -40.8 29.7

Loading Shovel Loading HGV 75.7 10.0 1 20 99 240 108 65 -27.6 -32.5 -13.2 -40.8 27.9
HGV Movements 42.6 10.0 6 - 99 240 108 65 -27.6 -32.5 -13.2 -40.8 9.6 41.1 43.2

Excavation & Processing Phase 4 - Position B

Processing Plant & Excavator Loading 80.7 10.0 1 100 100 210 108 55 -26.4 -31.1 -13.1 -39.5 41.2
Loading Shovel Working 71.5 10.0 1 80 99 210 108 55 -26.4 -31.1 -13.7 -40.2 30.4
Loading Shovel Loading HGV 75.7 10.0 1 20 99 210 108 55 -26.4 -31.1 -13.7 -40.2 28.5
HGV Movements 42.6 10.0 6 - 99 210 108 55 -26.4 -31.1 -13.7 -40.2 10.2 41.8 43.6

Excavation & Processing Phase 4 - Position C

Processing Plant & Excavator Loading 80.7 10.0 1 100 100 180 108 45 -25.1 -29.4 -13.7 -38.8 41.9
Loading Shovel Working 71.5 10.0 1 80 99 180 108 45 -25.1 -29.4 -14.4 -39.5 31.0
Loading Shovel Loading HGV 75.7 10.0 1 20 99 180 108 45 -25.1 -29.4 -14.4 -39.5 29.2
HGV Movements 42.6 10.0 6 - 99 180 108 45 -25.1 -29.4 -14.4 -39.5 10.9 42.5 44.1

Excavation & Processing Phase 4 - Position D
Processing Plant & Excavator Loading 80.7 10.0 1 100 100 160 109 40 -24.1 -28.1 -15.0 -39.1 41.6

Loading Shovel Working 71.5 10.0 1 80 99 160 109 40 -24.1 -28.1 -15.0 -39.1 31.4
Loading Shovel Loading HGV 75.7 10.0 1 20 99 160 109 40 -24.1 -28.1 -15.0 -39.1 29.6
HGV Movements 42.6 10.0 6 - 99 160 109 40 -24.1 -28.1 -15.0 -39.1 11.3 42.3 44.0

Restoration - Phase 2
Excavator Working 75.4 10.0 1 50 100 250 109 120 -28.0 -33.0 -11.5 -39.5 32.9

Excavator Idling 67.6 10.0 1 50 100 250 109 120 -28.0 -33.0 -11.5 -39.5 25.1
Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 100 250 109 120 -28.0 -33.0 -11.5 -39.5 22.6
HGV Movements 42.6 10.0 6 - 100 250 109 120 -28.0 -33.0 -11.5 -39.5 10.9 39.1

Phase 5 - Restoration - Phase 3a - Position A
Excavator Working 75.4 10.0 1 50 101 240 108 65 -27.6 -32.5 -11.9 -39.5 32.9
Excavator Idling 67.6 10.0 1 50 101 240 108 65 -27.6 -32.5 -11.9 -39.5 25.1
Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 101 240 108 65 -27.6 -32.5 -11.9 -39.5 22.6
HGV Movements 42.6 10.0 6 - 101 240 108 65 -27.6 -32.5 -11.9 -39.5 10.9 39.1

Phase 5 - Restoration - Phase 3a - Position B
Excavator Working 75.4 10.0 1 50 101 210 108 55 -26.4 -31.1 -12.4 -38.8 33.6
Excavator Idling 67.6 10.0 1 50 101 210 108 55 -26.4 -31.1 -12.4 -38.8 25.8
Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 101 210 108 55 -26.4 -31.1 -12.4 -38.8 23.3
HGV Movements 42.6 10.0 6 - 101 210 108 55 -26.4 -31.1 -12.4 -38.8 11.6 39.3

Phase 5 - Restoration - Phase 3a - Position C
Excavator Working 75.4 10.0 1 50 101 180 108 45 -25.1 -29.4 -12.9 -38.0 34.3
Excavator Idling 67.6 10.0 1 50 101 180 108 45 -25.1 -29.4 -12.9 -38.0 26.5
Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 101 180 108 45 -25.1 -29.4 -12.9 -38.0 24.1
HGV Movements 42.6 10.0 6 - 101 180 108 45 -25.1 -29.4 -12.9 -38.0 12.4 39.6

Phase 5 - Restoration - Phase 3a - Position D
Excavator Working 75.4 10.0 1 50 101 160 109 40 -24.1 -28.1 -14.3 -38.4 34.0
Excavator Idling 67.6 10.0 1 50 101 160 109 40 -24.1 -28.1 -14.3 -38.4 26.2

Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 101 160 109 40 -24.1 -28.1 -14.3 -38.4 23.7
HGV Movements 42.6 10.0 6 - 101 160 109 40 -24.1 -28.1 -14.3 -38.4 12.0 39.5

Phase 5 - Removal of Boundary Bund for Final Restoration (Temporary Operation)
Excavator Working 75.4 10.0 1 50 101 150 -23.5 -27.4 0.0 -27.4 45.0
Excavator Idling 67.6 10.0 1 50 101 150 -23.5 -27.4 0.0 -27.4 37.2

Dozer Working 79.3 10.0 1 50 101 120 -21.6 -25.0 0.0 -25.0 51.3
Dozer Idling 70.1 10.0 1 50 101 120 -21.6 -25.0 0.0 -25.0 42.1 52.7

Phase 6 - Restoration - Phase 3a - Southern Bund Repositioned
Excavator Working 75.4 10.0 1 50 101 250 105 30 -28.0 -33.0 -10.9 -38.8 33.6

Excavator Idling 67.6 10.0 1 50 101 250 105 30 -28.0 -33.0 -10.9 -38.8 25.8
Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 101 250 105 30 -28.0 -33.0 -10.9 -38.8 23.3
HGV Movements 42.6 10.0 6 - 101 250 105 30 -28.0 -33.0 -10.9 -38.8 11.6 39.3

Phase 6 - Restoration - Phase 4 - Southern Bund Repositioned
Excavator Working 75.4 10.0 1 50 101 330 105 90 -30.4 -36.0 -8.2 -38.5 33.9

Excavator Idling 67.6 10.0 1 50 101 330 105 90 -30.4 -36.0 -8.2 -38.5 26.1
Crusher (in recycling area) 85.0 10.0 1 100 98 420 103 20 -32.5 -38.6 -15.0 -47.5 37.5
HGV Tipping 57.3 10.0 3 - 101 330 105 90 -30.4 -36.0 -8.2 -38.5 23.6
HGV Movements 42.6 10.0 6 - 101 330 105 90 -30.4 -36.0 -8.2 -38.5 11.9 39.4

Phase 6 - Removal of Boundary Bund for Final Restoration (Temporary Operation)
Excavator Working 75.4 10.0 1 50 101 220 -26.9 -31.6 0.0 -31.6 40.8

Excavator Idling 67.6 10.0 1 50 101 220 -26.9 -31.6 0.0 -31.6 33.0
Dozer Working 79.3 10.0 1 50 101 220 -26.9 -31.6 0.0 -31.6 44.7
Dozer Idling 70.1 10.0 1 50 101 220 -26.9 -31.6 0.0 -31.6 35.5 46.8

Distance
Attenuation
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Barton Plant Ltd - Harlestone Quarry

Calculated Noise Levels from Site Operations

16-Feb-2015

Receptor: The Lodge Uses BS5228

Height 102.5 m

Predicted Freefield Noise Levels CRTN Max Activity Total With 

Barrier Attenuation LAeq LAeq Restoration
Ref LAeq Ref No. % Source Ht Dist S-R Barrier Ht Dist S-B Hard Soft Attenuation [dB] [dB] Phase 2

@10m Dist (m) (/hr) On Time

Excavation & Processing Phase 4 - Position A
Processing Plant & Excavator Loading 80.7 10.0 1 100 100 250 105 140 -28.0 -32.9 -9.4 -37.4 43.3
Loading Shovel Working 71.5 10.0 1 80 99 250 105 140 -28.0 -32.9 -9.9 -37.8 32.7

Loading Shovel Loading HGV 75.7 10.0 1 20 99 250 105 140 -28.0 -32.9 -9.9 -37.8 30.9
HGV Movements 42.6 10.0 6 - 99 250 105 140 -28.0 -32.9 -9.9 -37.8 12.6 43.9 46.2

Excavation & Processing Phase 4 - Position B

Processing Plant & Excavator Loading 80.7 10.0 1 100 100 210 105 100 -26.4 -31.1 -10.0 -36.4 44.3
Loading Shovel Working 71.5 10.0 1 80 99 210 105 100 -26.4 -31.1 -10.5 -37.0 33.6
Loading Shovel Loading HGV 75.7 10.0 1 20 99 210 105 100 -26.4 -31.1 -10.5 -37.0 31.7
HGV Movements 42.6 10.0 6 - 99 210 105 100 -26.4 -31.1 -10.5 -37.0 13.5 44.9 46.8

Excavation & Processing Phase 4 - Position C

Processing Plant & Excavator Loading 80.7 10.0 1 100 100 180 105 70 -25.1 -29.4 -10.6 -35.7 45.0
Loading Shovel Working 71.5 10.0 1 80 99 180 105 70 -25.1 -29.4 -11.3 -36.4 34.1
Loading Shovel Loading HGV 75.7 10.0 1 20 99 180 105 70 -25.1 -29.4 -11.3 -36.4 32.3
HGV Movements 42.6 10.0 6 - 99 180 105 70 -25.1 -29.4 -11.3 -36.4 14.0 45.5 47.2

Excavation & Processing Phase 4 - Position D
Processing Plant & Excavator Loading 80.7 10.0 1 100 100 150 105 40 -23.5 -27.4 -11.9 -35.4 45.3

Loading Shovel Working 71.5 10.0 1 80 99 150 105 40 -23.5 -27.4 -12.7 -36.3 34.3
Loading Shovel Loading HGV 75.7 10.0 1 20 99 150 105 40 -23.5 -27.4 -12.7 -36.3 32.4
HGV Movements 42.6 10.0 6 - 99 150 105 40 -23.5 -27.4 -12.7 -36.3 14.2 45.8 47.4

Restoration - Phase 2
Excavator Working 75.4 10.0 1 50 100 170 105 60 -24.6 -28.8 -11.0 -35.6 36.8

Excavator Idling 67.6 10.0 1 50 100 170 105 60 -24.6 -28.8 -11.0 -35.6 29.0
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 100 170 105 60 -24.6 -28.8 -11.0 -35.6 26.5
HGV Movements 42.6 10.0 6 - 100 170 105 60 -24.6 -28.8 -11.0 -35.6 14.8 42.4

Phase 5 - Restoration - Phase 3a - Position A
Excavator Working 75.4 10.0 1 50 101 250 105 140 -28.0 -32.9 -9.0 -36.9 35.5
Excavator Idling 67.6 10.0 1 50 101 250 105 140 -28.0 -32.9 -9.0 -36.9 27.7
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 101 250 105 140 -28.0 -32.9 -9.0 -36.9 25.2
HGV Movements 42.6 10.0 6 - 101 250 105 140 -28.0 -32.9 -9.0 -36.9 13.5 41.9

Phase 5 - Restoration - Phase 3a - Position B
Excavator Working 75.4 10.0 1 50 101 210 105 100 -26.4 -31.1 -9.4 -35.8 36.5
Excavator Idling 67.6 10.0 1 50 101 210 105 100 -26.4 -31.1 -9.4 -35.8 28.7
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 101 210 105 100 -26.4 -31.1 -9.4 -35.8 26.3
HGV Movements 42.6 10.0 6 - 101 210 105 100 -26.4 -31.1 -9.4 -35.8 14.6 42.3

Phase 5 - Restoration - Phase 3a - Position C
Excavator Working 75.4 10.0 1 50 101 180 105 70 -25.1 -29.4 -9.9 -35.0 37.3
Excavator Idling 67.6 10.0 1 50 101 180 105 70 -25.1 -29.4 -9.9 -35.0 29.5
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 101 180 105 70 -25.1 -29.4 -9.9 -35.0 27.1
HGV Movements 42.6 10.0 6 - 101 180 105 70 -25.1 -29.4 -9.9 -35.0 15.4 42.6

Phase 5 - Restoration - Phase 3a - Position D
Excavator Working 75.4 10.0 1 50 101 150 105 40 -23.5 -27.4 -11.0 -34.5 37.9
Excavator Idling 67.6 10.0 1 50 101 150 105 40 -23.5 -27.4 -11.0 -34.5 30.1

Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 101 150 105 40 -23.5 -27.4 -11.0 -34.5 27.6
HGV Movements 42.6 10.0 6 - 101 150 105 40 -23.5 -27.4 -11.0 -34.5 15.9 42.8

Phase 5 - Removal of Boundary Bund for Final Restoration (Temporary Operation)
Excavator Working 75.4 10.0 1 50 101 110 -20.8 -24.0 0.0 -24.0 48.4
Excavator Idling 67.6 10.0 1 50 101 110 -20.8 -24.0 0.0 -24.0 40.6

Dozer Working 79.3 10.0 1 50 101 110 -20.8 -24.0 0.0 -24.0 52.3
Dozer Idling 70.1 10.0 1 50 101 110 -20.8 -24.0 0.0 -24.0 43.1 54.3

Phase 6 - Restoration - Phase 3a - Southern Bund Repositioned
Excavator Working 75.4 10.0 1 50 101 270 105 30 -28.6 -33.8 -11.5 -40.1 32.2

Excavator Idling 67.6 10.0 1 50 101 270 105 30 -28.6 -33.8 -11.5 -40.1 24.4
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 101 270 105 30 -28.6 -33.8 -11.5 -40.1 22.0
HGV Movements 42.6 10.0 6 - 101 270 105 30 -28.6 -33.8 -11.5 -40.1 10.3 41.2

Phase 6 - Restoration - Phase 4 - Southern Bund Repositioned
Excavator Working 75.4 10.0 1 50 101 340 105 90 -30.6 -36.3 -9.3 -39.9 32.4

Excavator Idling 67.6 10.0 1 50 101 340 105 90 -30.6 -36.3 -9.3 -39.9 24.6
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -13.6 -44.5 40.5
HGV Tipping 57.3 10.0 3 - 101 340 105 90 -30.6 -36.3 -9.3 -39.9 22.2
HGV Movements 42.6 10.0 6 - 101 340 105 90 -30.6 -36.3 -9.3 -39.9 10.5 41.3

Phase 6 - Removal of Boundary Bund for Final Restoration (Temporary Operation)
Excavator Working 75.4 10.0 1 50 101 220 -26.8 -31.6 0.0 -31.6 40.8

Excavator Idling 67.6 10.0 1 50 101 220 -26.8 -31.6 0.0 -31.6 33.0
Dozer Working 79.3 10.0 1 50 101 220 -26.8 -31.6 0.0 -31.6 44.7
Dozer Idling 70.1 10.0 1 50 101 220 -26.8 -31.6 0.0 -31.6 35.5 46.8

Distance
Attenuation
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Barton Plant Ltd - Harlestone Quarry

Calculated Noise Levels from Site Operations

16-Feb-2015

Receptor: 51 Rugby Road Uses BS5228

Height 102.5 m

Predicted Freefield Noise Levels CRTN Max Activity Total With 

Barrier Attenuation LAeq LAeq Restoration
Ref LAeq Ref No. % Source Ht Dist S-R Barrier Ht Dist S-B Hard Soft Attenuation [dB] [dB] Phase 2

@10m Dist (m) (/hr) On Time

Excavation & Processing Phase 4 - Position A
Processing Plant & Excavator Loading 80.7 10.0 1 100 100 260 105 140 -28.3 -33.4 -9.4 -37.7 43.0
Loading Shovel Working 71.5 10.0 1 80 99 260 105 140 -28.3 -33.4 -9.9 -38.2 32.4

Loading Shovel Loading HGV 75.7 10.0 1 20 99 260 105 140 -28.3 -33.4 -9.9 -38.2 30.5
HGV Movements 42.6 10.0 6 - 99 260 105 140 -28.3 -33.4 -9.9 -38.2 12.3 43.6 46.4

Excavation & Processing Phase 4 - Position B

Processing Plant & Excavator Loading 80.7 10.0 1 100 100 230 105 110 -27.2 -32.0 -9.8 -37.0 43.7
Loading Shovel Working 71.5 10.0 1 80 99 230 105 110 -27.2 -32.0 -10.3 -37.5 33.0
Loading Shovel Loading HGV 75.7 10.0 1 20 99 230 105 110 -27.2 -32.0 -10.3 -37.5 31.2
HGV Movements 42.6 10.0 6 - 99 230 105 110 -27.2 -32.0 -10.3 -37.5 12.9 44.3 46.8

Excavation & Processing Phase 4 - Position C

Processing Plant & Excavator Loading 80.7 10.0 1 100 100 210 105 90 -26.4 -31.1 -10.1 -36.6 44.1
Loading Shovel Working 71.5 10.0 1 80 99 210 105 90 -26.4 -31.1 -10.7 -37.2 33.4
Loading Shovel Loading HGV 75.7 10.0 1 20 99 210 105 90 -26.4 -31.1 -10.7 -37.2 31.5
HGV Movements 42.6 10.0 6 - 99 210 105 90 -26.4 -31.1 -10.7 -37.2 13.2 44.7 47.0

Excavation & Processing Phase 4 - Position D
Processing Plant & Excavator Loading 80.7 10.0 1 100 100 200 105 60 -26.0 -30.5 -10.9 -36.9 43.8

Loading Shovel Working 71.5 10.0 1 80 99 200 105 60 -26.0 -30.5 -11.7 -37.7 32.8
Loading Shovel Loading HGV 75.7 10.0 1 20 99 200 105 60 -26.0 -30.5 -11.7 -37.7 31.0
HGV Movements 42.6 10.0 6 - 99 200 105 60 -26.0 -30.5 -11.7 -37.7 12.7 44.3 46.8

Restoration - Phase 2
Excavator Working 75.4 10.0 1 50 100 170 105 50 -24.6 -28.8 -11.4 -36.0 36.4

Excavator Idling 67.6 10.0 1 50 100 170 105 50 -24.6 -28.8 -11.4 -36.0 28.6
Crusher (in recycling area) 85.0 10.0 1 100 98 300 103 20 -29.5 -34.9 -13.6 -43.1 41.9
HGV Tipping 57.3 10.0 3 - 100 170 105 50 -24.6 -28.8 -11.4 -36.0 26.1
HGV Movements 42.6 10.0 6 - 100 170 105 50 -24.6 -28.8 -11.4 -36.0 14.5 43.2

Phase 5 - Restoration - Phase 3a - Position A
Excavator Working 75.4 10.0 1 50 101 260 105 140 -28.3 -33.4 -8.9 -37.2 35.2
Excavator Idling 67.6 10.0 1 50 101 260 105 140 -28.3 -33.4 -8.9 -37.2 27.4
Crusher (in recycling area) 85.0 10.0 1 100 98 300 103 20 -29.5 -34.9 -13.6 -43.1 41.9
HGV Tipping 57.3 10.0 3 - 101 260 105 140 -28.3 -33.4 -8.9 -37.2 24.9
HGV Movements 42.6 10.0 6 - 101 260 105 140 -28.3 -33.4 -8.9 -37.2 13.2 42.9

Phase 5 - Restoration - Phase 3a - Position B
Excavator Working 75.4 10.0 1 50 101 230 105 110 -27.2 -32.0 -9.2 -36.5 35.9
Excavator Idling 67.6 10.0 1 50 101 230 105 110 -27.2 -32.0 -9.2 -36.5 28.1
Crusher (in recycling area) 85.0 10.0 1 100 98 300 103 20 -29.5 -34.9 -13.6 -43.1 41.9
HGV Tipping 57.3 10.0 3 - 101 230 105 110 -27.2 -32.0 -9.2 -36.5 25.6
HGV Movements 42.6 10.0 6 - 101 230 105 110 -27.2 -32.0 -9.2 -36.5 14.0 43.1

Phase 5 - Restoration - Phase 3a - Position C
Excavator Working 75.4 10.0 1 50 101 210 105 90 -26.4 -31.1 -9.5 -36.0 36.4
Excavator Idling 67.6 10.0 1 50 101 210 105 90 -26.4 -31.1 -9.5 -36.0 28.6
Crusher (in recycling area) 85.0 10.0 1 100 98 300 103 20 -29.5 -34.9 -13.6 -43.1 41.9
HGV Tipping 57.3 10.0 3 - 101 210 105 90 -26.4 -31.1 -9.5 -36.0 26.1
HGV Movements 42.6 10.0 6 - 101 210 105 90 -26.4 -31.1 -9.5 -36.0 14.5 43.2

Phase 5 - Restoration - Phase 3a - Position D
Excavator Working 75.4 10.0 1 50 101 200 105 60 -26.0 -30.5 -10.1 -36.2 36.2
Excavator Idling 67.6 10.0 1 50 101 200 105 60 -26.0 -30.5 -10.1 -36.2 28.4

Crusher (in recycling area) 85.0 10.0 1 100 98 300 103 20 -29.5 -34.9 -13.6 -43.1 41.9
HGV Tipping 57.3 10.0 3 - 101 200 105 60 -26.0 -30.5 -10.1 -36.2 26.0
HGV Movements 42.6 10.0 6 - 101 200 105 60 -26.0 -30.5 -10.1 -36.2 14.3 43.1

Phase 5 - Removal of Boundary Bund for Final Restoration (Temporary Operation)
Excavator Working 75.4 10.0 1 50 101 120 -21.6 -25.0 0.0 -25.0 47.4
Excavator Idling 67.6 10.0 1 50 101 120 -21.6 -25.0 0.0 -25.0 39.6

Dozer Working 79.3 10.0 1 50 101 120 -21.6 -25.0 0.0 -25.0 51.3
Dozer Idling 70.1 10.0 1 50 101 120 -21.6 -25.0 0.0 -25.0 42.1 53.3

Phase 6 - Restoration - Phase 3a - Southern Bund Repositioned
Excavator Working 75.4 10.0 1 50 101 260 105 30 -28.3 -33.4 -11.5 -39.8 32.6

Excavator Idling 67.6 10.0 1 50 101 260 105 30 -28.3 -33.4 -11.5 -39.8 24.8
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -15.0 -45.9 39.1
HGV Tipping 57.3 10.0 3 - 101 260 105 30 -28.3 -33.4 -11.5 -39.8 22.3
HGV Movements 42.6 10.0 6 - 101 260 105 30 -28.3 -33.4 -11.5 -39.8 10.6 40.2

Phase 6 - Restoration - Phase 4 - Southern Bund Repositioned
Excavator Working 75.4 10.0 1 50 101 300 105 90 -29.5 -34.9 -9.3 -38.9 33.5

Excavator Idling 67.6 10.0 1 50 101 300 105 90 -29.5 -34.9 -9.3 -38.9 25.7
Crusher (in recycling area) 85.0 10.0 1 100 98 350 103 20 -30.9 -36.6 -15.0 -45.9 39.1
HGV Tipping 57.3 10.0 3 - 101 300 105 90 -29.5 -34.9 -9.3 -38.9 23.2
HGV Movements 42.6 10.0 6 - 101 300 105 90 -29.5 -34.9 -9.3 -38.9 11.5 40.4

Phase 6 - Removal of Boundary Bund for Final Restoration (Temporary Operation)
Excavator Working 75.4 10.0 1 50 101 230 -27.2 -32.0 0.0 -32.0 40.3

Excavator Idling 67.6 10.0 1 50 101 230 -27.2 -32.0 0.0 -32.0 32.5
Dozer Working 79.3 10.0 1 50 101 230 -27.2 -32.0 0.0 -32.0 44.2
Dozer Idling 70.1 10.0 1 50 101 230 -27.2 -32.0 0.0 -32.0 35.0 46.3

Distance
Attenuation




