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Executive Summary 

 

 

 

Following a request from Mr Drew Price and Mr James Ball, a Sound Survey was undertaken on 3rd of 

March 2023, at Land to the South of Chear Fen Boat Club, Twenty Pence Road, Cottenham, 

Cambridgeshire, CB6 8PX, to support an appeal against refusal of planning permission. 

 
Planning  permission was refused on the 5th of September 2022 for the stationing of caravans for 

residential purposes, nine dayrooms and hardstanding ancillary to that use. The LPA noted that a 

statement demonstrating the safeguarding of the Sand and Gravel Mineral Safeguarding Area, due to 

noise impacts at the application site, was not provided with the application. 

 

Measurements undertaken provide baseline levels to inform the noise impact assessment, allowing 

assessment of impacts to the limits contained within the Technical Note to the NPPF. Reference has 
been made to the Noise Report and Technical Notes undertaken by Sharps Redmore that supported 

the original application for the mineral workings. This ensures that the prediction processes undertaken 

within the TGSacoustics report, including those of BS5228-1:2009+A1:2014, are consistent with those 

supporting the gaining of planning permission for the mineral workings themselves. 

 

The Sand and Gravel Mineral Safeguarding Area, known as Mitchell Hill, lies to the south of the appeal 

site, with Phases 6 and 7, known separately as Chear Fen, immediately adjacent. Workings are currently 

on Phase 4 in 2023, having successfully gained planning permission in 2018. 
 

The appeal site is predicted to fall below the limits provided in the Technical Note to the NPPF, when 

operations are active at the Phase 6 workings. In addition, there are strong contextual arguments which 

further reduce the predicted impacts. Specifically, onerous, or worst-case scenarios have been used for 

the levels predicted by Sharps Redmore for the mineral working planning application and are considered 

to overstate the impacts. This is also the case for the TGSacoustics report as the same plant level data 

is used and the same assessment procedures undertaken. This potential for overstating the predicted 

levels is also supported by the Periodic Noise Monitoring of 2020 and observations whilst Phase 4 was 
being worked in 2023.  

 

With the assumptions laid out in this Report, the appeal site can achieve an acceptable acoustic 

environment when assessed by the procedures within BS 5228:2009-1+A1:2014 and the limits provided 

in the Technical Note to the NPPF. This will provide the required safeguarding of the mineral workings. 
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2. Assessment Criteria 
 
 
2.1 The National Planning Policy Framework (NPPF, 2012) replaced the previous Minerals Policy 

Statement (MPS2), with the Planning Policy Guidance Technical Guidance. This takes the form of 

web-based guidance revised on 6th March 2014. 
 

2.2 The NPPF was revised in 2019 and Chapter 17 considers facilitating the sustainable use of 

minerals. Within this chapter, paragraphs 203 to 208 address the safeguarding of mineral 

extraction and states that planning policies should: 

 
‘set out criteria or requirements to ensure that permitted and proposed operations do not 
have unacceptable adverse impacts on the natural and historic environment or human 
health, taking into account the cumulative effects of multiple impacts from individual sites 
and/or a number of sites in a locality’ 

 
‘when developing noise limits, recognise that some noisy short-term activities, which may 
otherwise be regarded as unacceptable, are unavoidable to facilitate minerals extraction.’ 
 
‘ensure that any unavoidable noise, dust and particle emissions and any blasting vibrations 
are controlled, mitigated or removed at source76, and establish appropriate noise limits for 
extraction in proximity to noise sensitive properties.’ 

 
2.3 The reference 76  in the above paragraph directs to the National Planning Guidance on minerals. 

The Technical Guidance considers the control of noise emissions: 

 
‘Those making mineral development proposals, including those for related similar 

processes such as aggregates recycling and disposal of construction waste, should carry 

out a noise impact assessment, which should identify all sources of noise and, for each 

source, take account of the noise emission, its characteristics, the proposed operating 

locations, procedures, schedules and duration of work for the life of the operation, and its 

likely impact on the surrounding neighbourhood.’ 

 
2.4  It provides proposals for the control and mitigation of noise emissions: 

 
• consider the main characteristics of the production process and its environs, including the 

location of noise-sensitive properties and sensitive environmental sites; 

• assess the existing acoustic environment around the site of the proposed operations, 

including background noise levels at nearby noise-sensitive properties; 

• estimate the likely future noise from the development and its impact on the neighbourhood 

of the proposed operations; 

• identify proposals to minimise, mitigate or remove noise emissions at source; 

• monitor the resulting noise to check compliance with any proposed or imposed conditions. 
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2.5 It considers whether the acoustic environment of the proposed site gives rise to significant 

adverse effect, adverse effect or that a good standard of amenity is achieved. This should be in 

line with the Explanatory Note of the Noise Policy for England (NPSE, 2010). 
 

2.6 Appropriate noise limits are provided within the Technical Note for normal daytime operations: 

 
‘Mineral planning authorities should aim to establish a noise limit, through a planning 

condition, at the noise-sensitive property that does not exceed the background noise level 

(LA90,1h) by more than 10dB(A) during normal working hours (0700-1900). Where it will 

be difficult not to exceed the background level by more than 10dB(A) without imposing 

unreasonable burdens on the mineral operator, the limit set should be as near that level as 

practicable. In any event, the total noise from the operations should not exceed 55dB(A) 

LAeq, 1h (free field).’ 

 

2.7 Appropriate noise limits are provided within the Technical Note for normal evening operations: 

 

‘For operations during the evening (1900-2200) the noise limits should not exceed the 

background noise level (LA90,1h) by more than 10dB(A) and should not exceed 55dB(A) 

LAeq, 1h (free field ). For any operations during the period 22.00 – 07.00 noise limits should 

be set to reduce to a minimum any adverse impacts, without imposing unreasonable 

burdens on the mineral operator. In any event the noise limit should not exceed 42dB(A) 

LAeq,1h (free field) at a noise sensitive property.’ 

 

2.8 However, the Technical Guidance notes: 

 

Care should be taken, however, to avoid any of these suggested values being implemented 

as fixed thresholds as specific circumstances may justify some small variation being 

allowed. 

 

2.9 The noise limits above are intended for routine excavations and the temporary works comprising 

soil-stripping, bund construction, bund removal and final restoration, a limit of 70 dB LAeq,1h,free-field) 

for a period of 8 weeks in the year, is considered a normal maximum. 
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5. Noise Impact Assessment 
 
5.1 Overview 
 

5.1.1 The process of assessment of mineral working activity sound is taken from the Sharps Redmore 

report for Twenty Pence Cottage. This is Calculation Sheet 14 in the appendices of their report 

(Environmental Statement – Noise, 2018). The Sharps Redmore assessment identifies the plant 

levels, types, distances, and on-time factors of the activity sounds, which are also adjusted for 

other factors influencing the sound path. Their report demonstrates acceptable acoustic 

conditions at the residential property so providing for safe guarding the mineral workings. 
 

5.1.2 The mitigations are further refined to cope with the lower Background Levels measured by Sharps 

Redmore on a Saturday, and the change to the processing plant activities (Noise Technical Notes, 

2018). The Technical Note reports satisfactory outcomes for both weekday and Saturday working, 

noting that the revised bunding is adapted to reflect the changed processing plant noise levels for 

properties on Twenty Pence Road. The changes to Saturday operations noted in the Sharps 

Redmore Technical Notes of no soil screening, the removal of concrete crushing from all mineral 

site operations, and no backfilling on Phase 1, in conjunction with the improved bunds, reduces 

the Saturday activity sound levels in line with the reduced Background Levels observed. 

 
5.1.3 The Periodic Noise Monitoring, undertaken by LF Acoustics in December 2020, supports the 

assessment procedure of Sharps Redmore. The Sharps Redmore report sought a cautious 

approach and therefore more onerous outcomes. This combined with the additional mitigation 

procedures described in their Technical Note (Noise Technical Notes, 2018), support the reduced 

overall levels measured in the Periodic Noise Monitoring of between 5 – 7 dB lower than the 

predictions (Periodic Noise Monitoring, 2020). 

 
5.1.4 The process of monitoring and assessing the sound emanating from the mineral working activities 

undertaken in 2018, thus provides a robust base on which to assess the impacts at The Site under 
investigation in this TGSacoustics Report. The difference in distance to that of Twenty Pence 

Cottage are applied and its effect on barrier calculations. It is also noted that whereas temporary 

operations typically start with no earth bund, as this is part of the process of removing top soil and 

over burden, The Site has a significant earth bund already in place. 

 
5.1.5 The impacts, assessed at The Site, are of a temporary nature. The mineral extraction has a life 

of 12 years in which 1.7 million tonnes of sand and gravel will be removed (Environmental Statement 

– Non-Technical Summary, 2018). It has been estimated that the Chear Fen site will contribute 0.25 
million tonnes of this total. Assuming an equal speed of extraction, the Chear Fen site, Phases 6 

& 7, will be active for approximately 21 months, with Phase 6 active for approximately 9 months 

(Calculations, Appendix E, page 34). 
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5.2 Sound Level Prediction Methodology 
 

5.2.1 The prediction process used is that undertaken within the Sharps Redmore Report, which is 

based on BS 5228-1:2009+A1:2014. As this has been accepted as a valid and effective method 

in satisfying the planning application process for the mineral site, and therefore providing 

parameters for the safe guarding of the mineral reserves, the assessment of impacts at The Site 

uses the same process with the necessary corrections for distance and for the bund acting as a 
barrier on The Site.  

 

5.2.2 The assumptions made by Sharps Redmore informing additional attenuation or enhancement of 

the sound, over and above the guidance in BS 5228:2009-1+A1:2014, are retained, as the 

variation to activity sounds at Twenty Pence Cottage will be similar to those at The Site 

(Environmental Statement – Noise, 2018, page 10, 5.1 – 5.2). 

 

5.2.3 In addition, the modelling of the modes for each of the activities will be retained as these too are 
part of the tested and valid process (Environmental Statement – Noise, 2018, page 10, 5.3 - 5.4). 

 

 

5.3 Temporary Workings 
 

5.3.1 These include the removal of top soil and the expected over-burden. The top soil and sub-soil are 

removed to a depth of 300mm and 380mmm respectively. The over burden will be returned to a 

depth of 500mm at the point of restoration (Environmental Statement – Non-Technical Summary, 2018, 

3.21, 3.22). As such, when calculating the attenuation due to the existing bund the temporary 

workings are assessed at ground level and the routine excavations at 1-metre below ground level. 
 

5.3.2 The distance is taken as the minimum distance to Phase 6 and corrected as a point source by 

the BS 5228:2009-1+A1:2014 formula F.3, K’h (Page 133, F.2.3.2). 

 

5.3.3 These workings have a limit of 70 dB LAeq(1h) for no more than 8 weeks a year (NPPF Technical 

Note, Guidance, Minerals, 2014). 

 

5.1.6 It was observed during the removal of top soil on Phase 4 that two excavators were being used 
for this temporary activity, not a bulldozer (Photographs, Appendix F, page 39). This is also noted in 

the LF Acoustics report where one excavator was attending to soil handling activity (Periodic Noise 

Monitoring, 2020, page 3). Even with two excavators, operating at identical distances from The Site, 

these will provide a combined level of 105 dB LWA’. This is 3 dB lower than that of the Bulldozer 

at 108 dB LWA’ used by Sharps Redmore and in the calculations below (Table 5.1). 
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6. Discussion 
 

 

6.1 Without any further physical mitigation or contextual factors mitigating the impacts, the Phase 6 

operations will provide a satisfactory level at The Site against the Background Level. 
 

6.2 Measurement on the 3rd of March 2023 demonstrates the most commonly occurring level of 

between 39 dB LA90(15min) and 40 dB LA90(15min). As such, the lower level of 39 dB LA90(15min) has 

been used for assessment. This slightly lower level than that recorded by Sharps Redmore is 

expected, as the bund on the southern and eastern boundary of The Site provides some 

attenuation to the sources contributing to the Background Level. This does, however, provide a 

realistic Background Level as it is the level experienced at the residential homes and so relative 

to any activity sounds at that location. 
 

6.3 It has been assumed that the process of setting the limit to 10 dB above the Background Level, 

expressed in the Technical Note to the NPPF, is valid for the planning application for The Site as 

it was used in the Sharps Redmore report that informed the successful planning application for 

the mineral workings. 

 

6.4 Whilst the Site is closer to the edge of the excavations than Twenty Pence Cottage assessed by 
Sharps Redmore, known as the ‘minimum distance’, and expressed in BS 5228:2009-1+A1:2014, 

it has a significant bund in place prior to any workings on Phase 6, which is relatively close to the 

mobile homes. This has a positive effect on the levels predicted at The Site. 

 
6.5 Workings in this area are estimated to occur over a 9-month period for Phase 6 (Calculations, 

Appendix E, page 34). This is in the context of mineral extraction over a period of 12 years, during 

which the sounds associated with the excavating of minerals and transporting by articulated dump 

trucks will be reduced at other phase workings.  
 
6.6 The satisfactory result is also considered as based on an onerous, or worst-case scenario, which 

is supported by the periodic testing results that highlight the magnitude of the margins included 

in the Sharps Redmore report and the BS 5228-1:2009-1+A1:2014 process. Both of these 

indicate that the actual impacts from Phase 6 at The Site may well be of a lower level than that 

assessed by Sharps Redmore and in this TGSacoustics Report.  

 
6.7 If the numerical findings of the periodic testing translate throughout all the phases across the 

mineral workings, then the 5-7 dB reduction would further reduce levels at The Site, extending 
the margin of the already satisfactory result. 
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6.8 The difference in level between the measurements during the periodic monitoring to those levels 

predicted by Sharps Redmore, and of those within this TGSacoustics Report, may be due to:  

 

• The Sharps Redmore enhancement factor of 3 dB on the articulated dumper truck LWA’ 
level process (Environmental Statement – Noise, 2018, page 11, 5.3).  

• The assessment by only the minimum distance, that of the closest point to the 

receiver, by means of BS5228-1:2009+A1:2014 (page 128). 

• The 100% on-time assumed for the excavator for routine excavations (Environmental 

Statement – Noise, 2018, page 11, 5.3). 

• The assumption of downwind for 100% of the time for all receivers despite them being 

located on a 180-degree spread from SSE to NNW (Environmental Statement – Noise, 

2018, page 11, 5.1). 

• The top soil movement was undertaken by the excavator at the point of Periodic Noise 
Monitoring (Periodic Noise Monitoring, 2020, 3.1, page 3)  and during observation of the 

Phase 4 operations (Photographs, Appendix F, page 40). This is of a lower sound power 

level than the bulldozer used in the Sharps Redmore predictions. 

• Assessment by cumulative impact whilst the mineral workings are undertaken on a 

campaign basis. 
 

It is also noted that the periodic monitoring measurement is the total ambient sound, which 

includes all other sounds in addition to those of the mineral workings whilst predictions only 

include the plant and equipment of the mineral workings. This may further extend the 

difference between the predicted sound levels of the mineral workings and that of the 

measurements from the Periodic Noise Monitoring. 

 

6.9 Whilst some of the points in 6.8 intentionally provide a more onerous assessment to ensure that 
any variability in sound levels due to the mineral activities or the Background Level is more likely 

to maintain a safe margin, when they are combined, they will produce a significant reduction from 

the levels predicted. The periodic testing undertaken by LF Acoustics in 2020 provides a strong 

indicator that this is the case. 
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7. Conclusions 
 
 
 
 
 

7.1 A sound survey was undertaken at The Site to inform the assessment of impacts due to mineral 

working activities predicted from the Phase 6 location.  This survey informs the acceptability of 

the acoustic environment at residential properties on The Site. The assessments are made to the 

relevant standards and with reference to previous reports which provided the data informing the 

successful planning application for the mineral workings. These are detailed within this report.  

 
7.2 Measurements were undertaken in March of 2023 to provide baseline Background Levels for the 

assessment at The Site. The sound levels for stationary and mobile plant have been taken from 

those used within the original report by Sharps Redmore which informed the successful planning 

application for the mineral workings. Their prediction process provides the number, and intensity 

of operations, as well as the source sound levels. This allows for consistency and referencing 

between the reports.  

 

7.3 The Site does not exceed the limits provided in the Technical Note to the NPPF due to routine 
activities, nor for temporary workings, at Phase 6. 

 

7.4 The satisfactory result is considered to be based on onerous, or worst-case scenarios. The 

Periodic Noise Monitoring undertaken by a second acoustics company in December of 2020, and 

observations of Phase 4 operations for this TGSacoustics Report in 2023, support the onerous 

nature of assumptions made in the initial prediction process. This will further reduce the levels 

predicted in this TGSacoustics Report, providing a greater margin of acceptability. 
 

7.5 With the assumptions laid out in this Report, The Site achieves an acceptable acoustic 

environment when assessed by the procedures within BS 5228:2009-1+A1:2014 and the limits 

provided in the Technical Note to the NPPF, thus providing the required safeguarding of the 

mineral workings. 
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Appendix A   Glossary 
 
 
 
 
Ambient Sound Level La = LAeq,T. Equivalent continuous A-weighted sound pressure level of the totally 

encompassing sound in a given situation at a given time, usually from many 
sources near and far, at the assessment location over a given time interval, T. 

 
‘A’ weighting dB(A):  Filtering of the sound frequencies designed to reflect the response of the human 

ear to noise.  
 

Attenuation:       Noise reduction, measured in decibels. 
 
Background Sound Level LA90,T. A-weighted sound pressure level that is exceeded by the residual sound at 

the assessment location for 90% of a given time interval, T, measured using time 
weighting F and quoted to the nearest whole number of decibels 

  
Calibration:  A check of the function of a sound level meter by comparing the meter reading with 

a known sound pressure level. This is performed in the field before and after 
measurement and by a laboratory every year for calibrators and bi-yearly for SLMs 

 
Decibel (dB):       The unit used for sound level measurements. 
 
Frequency (Hz):       The pitch of the sound, measured in Hertz.  
 
Hz:      Hertz, the unit of frequency.  
 
Integrating SLM: Integrating Sound Level Meter. Instrument for measuring sound levels with the 

capacity to perform calculations to derive other parameters.  
 
LAeq (T) is the equivalent continuous A weighted sound level – the sound level of a 

notionally steady sound having the same energy as the fluctuating sound over a 
specified measurement period (T). All measurements are expressed in decibels 
(dB) 

 
LA90 (T) is the A weighted sound level, which is exceeded for 90% of the reference time T. 

All measurements are expressed in decibels (dB) 
 
Noise Sensitive Receiver NSR. Premises that are used for purposes sensitive to noise and require protection. 
 
Mitigation: The process of reducing the sound levels (and their impact) by means of physical 

barrier or distance 
 
Okta  An okta is a unit of measurement used to describe the amount of cloud cover at 

any given location such as a weather station. Sky conditions are estimated in terms 
of how many eighths of the sky are covered in cloud, ranging from 0 oktas through 
to 8 oktas. 

 
 
Third Octave-bands: A division of the frequency range into bands.  
 
 
Sound Pressure Level LP. Sound Pressure measured on a decibel scale. Sound Pressure is fluctuations 

in air pressure from the steady atmospheric pressure, created by sound due to the 
source of sound and its environment. 
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Appendix C Meteorological Results 
 
Conditions were stable and dry with 8 oktas of cloud cover. The wind was from the north. Average wind 

speed was 2.4 m/s. 
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Bulldozer. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

 
 

Bulldozer. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

 
 

Barrier Calculation - Source Data    
Source to barrier 17.00    
Barrier to receiver 33.00    
Barrier height difference to source 3.50    
Barrier height difference to receiver 1.50    
Height difference source to receiver 2.00    
      
Source to receiver direct (c) 50.04    
Source to barrier top (a) 17.36  Broadband LWA' dB   
Receiver to barrier top (b) 33.03  Without Barrier 80 

    Mitigated Figure 68 
Path difference (c-(a+b)) 0.35  Barrier Reduction 12 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band  

LWA dB 
With Barrier  

LWA dB  
 

63 0.35 7.46 63.00 55.54  

125 0.35 9.08 74.00 64.92  

250 0.35 11.20 72.00 60.80  

500 0.35 13.69 70.00 56.31  

1000 0.35 16.41 74.00 57.59  

2000 0.35 19.27 71.00 51.73  

4000 0.35 22.20 69.00 46.80  

8000 0.35 25.17 63.00 37.83  
Total LWA' dB 80.0 67.7  

      
 

Barrier Calculation - Source Data    
Source to barrier 17.00    
Barrier to receiver 33.00    
Barrier height difference to source 2.50    
Barrier height difference to receiver 1.50    
Height difference source to receiver 1.00    
      
Source to receiver direct (c) 50.01    
Source to barrier top (a) 17.18  Broadband LWA' dB   
Receiver to barrier top (b) 33.03  Without Barrier 80 

    Mitigated Figure 69 
Path difference (c-(a+b)) 0.21  Barrier Reduction 11 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier  

LWA dB  
           

63 0.21 6.55 63.00 56.45  

125 0.21 7.79 74.00 66.21  

250 0.21 9.55 72.00 62.45  

500 0.21 11.77 70.00 58.23  

1000 0.21 14.32 74.00 59.68  

2000 0.21 17.09 71.00 53.91  

4000 0.21 19.97 69.00 49.03  

8000 0.21 22.91 63.00 40.09  
Total LWA' dB     80.0 69.2  

 





 

Sound Survey 02489 – Chear Fen, Cottenham, CB6 8PX 
 

- 23 - 

Excavator. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

 
 

Excavator. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

 

Barrier Calculation - Source Data    
Source to barrier 17.00    
Barrier to receiver 33.00    
Barrier height difference to source 4.00    
Barrier height difference to receiver 1.50    
Height difference source to receiver 2.50    
      
Source to receiver direct (c) 50.06    
Source to barrier top (a) 17.46  Broadband LWA' dB 
Receiver to barrier top (b) 33.03  Without Barrier 75 

    Mitigated Figure 59 
Path difference (c-(a+b)) 0.44  Barrier Reduction 16 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier  

LWA dB  
 

63 0.44 7.92 46.00 38.08  

125 0.44 9.70 55.00 45.30  

250 0.44 11.95 65.00 53.05  

500 0.44 14.52 70.00 55.48  

1000 0.44 17.30 69.00 51.70  

2000 0.44 20.19 67.00 46.81  

4000 0.44 23.13 64.00 40.87  

8000 0.44 26.11 57.00 30.89  
Total LWA' dB 74.7 59.1  

 

Barrier Calculation - Source Data    
Source to barrier 17.00    
Barrier to receiver 33.00    
Barrier height difference to source 3.00    
Barrier height difference to receiver 1.50    
Height difference source to receiver 1.50    
      
Source to receiver direct (c) 50.02    
Source to barrier top (a) 17.26  Broadband LWA' dB 
Receiver to barrier top (b) 33.03  Without Barrier 75 

    Mitigated Figure 61 
Path difference (c-(a+b)) 0.27  Barrier Reduction 14 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier  

LWA dB  
 

63 0.27 7.00 46.00 39.00  

125 0.27 8.44 55.00 46.56  

250 0.27 10.40 65.00 54.60  

500 0.27 12.77 70.00 57.23  

1000 0.27 15.43 69.00 53.57  

2000 0.27 18.25 67.00 48.75  

4000 0.27 21.16 64.00 42.84  

8000 0.27 24.12 57.00 32.88  
Total LWA' dB 74.7 60.8  
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ADT. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

 
 

ADT. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

 

Barrier Calculation - Source Data    
Source to barrier 437.00    
Barrier to receiver 33.00    
Barrier height difference to source 3.50    
Barrier height difference to receiver 1.50    
Height difference source to receiver 2.00    
      
Source to receiver direct (c) 470.00    
Source to barrier top (a) 437.01  Broadband LWA' dB 
Receiver to barrier top (b) 33.03  Without Barrier 79 

    Mitigated Figure 70 
Path difference (c-(a+b)) 0.04  Barrier Reduction 9 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier  

LWA dB   

63 0.04 5.21 59.00 53.79  

125 0.04 5.61 58.00 52.39  

250 0.04 6.31 69.00 62.69  

500 0.04 7.44 70.00 62.56  

1000 0.04 9.08 73.00 63.92  

2000 0.04 11.20 75.00 63.80  

4000 0.04 13.69 68.00 54.31  

8000 0.04 16.41 62.00 45.59  
Total LWA' dB 79.0 69.7  

      
 

Barrier Calculation - Source Data    
Source to barrier 437.00    
Barrier to receiver 33.00    
Barrier height difference to source 2.50    
Barrier height difference to receiver 1.50    
Height difference source to receiver 2.00    
      
Source to receiver direct (c) 470.00    
Source to barrier top (a) 437.01  Broadband LWA' dB 
Receiver to barrier top (b) 33.03  Without Barrier 79 

    Mitigated Figure 70 
Path difference (c-(a+b)) 0.04  Barrier Reduction 9 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier  

LWA dB  
 

63 0.04 5.15 59.00 53.85  

125 0.04 5.49 58.00 52.51  

250 0.04 6.10 69.00 62.90  

500 0.04 7.12 70.00 62.88  

1000 0.04 8.63 73.00 64.37  

2000 0.04 10.64 75.00 64.36  

4000 0.04 13.05 68.00 54.95  

8000 0.04 15.73 62.00 46.27  
Total LWA' dB 79.0 70.1  
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ADT. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

 
 

ADT. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

 

Barrier Calculation Day - Source Data (two barriers)   
Source to barrier 1   150.00    
Source to barrier 2   809.00    
Barrier 2 to receiver    33.00    
Barrier 1 height difference to source 0.50    
Barrier 1 height difference to receiver 1.50    
Height difference source to receiver 2.00    
Barrier top (or distance between barriers) 659.00    
Height difference between barriers 2.00    
        
Source to receiver direct (c)  842.00    
        
Between barriers (e)   659.00    
Source to barrier top (a)  150.00  Broadband LWA' dB  
Receiver to barrier top (b)  33.03  Without Barrier 79 

      Mitigated Figure 67 
Path difference (c-(a+b+e))  0.04  Barrier Reduction 12 
Reduction=10*LOG (3+(40*Path Difference*Frequency* H)/344) 
Frequency 
band (Hz) 

Path 
difference 

e H Reduction 
(dB) 

Octave Band 
LWA dB 

With Barrier 
LWA dB   

63 0.04 659.00 2.9999999 5.80 59.00 53.20  

125 0.04 659.00 3.0000000 6.62 58.00 51.38  

250 0.04 659.00 3.0000000 7.91 69.00 61.09  

500 0.04 659.00 3.0000000 9.71 70.00 60.29  

1000 0.04 659.00 3.0000000 11.96 73.00 61.04  

2000 0.04 659.00 3.0000000 14.53 75.00 60.47  

4000 0.04 659.00 3.0000000 17.31 68.00 50.69  

8000 0.04 659.00 3.0000000 20.20 68.00 47.80  
Total LWA' dB   79.2 67.2  

 

Barrier Calculation Day - Source Data (two barriers)   
Source to barrier 1   150.00    
Source to barrier 2   809.00    
Barrier 2 to receiver    33.00    
Barrier 1 height difference to source 1.50    
Barrier 1 height difference to receiver 0.50    
Height difference source to receiver 2.00    
Barrier top (or distance between barriers) 659.00    
Height difference between barriers 1.00    
        
Source to receiver direct (c)  842.00    
        
Between barriers (e)   659.00    
Source to barrier top (a)  150.01  Broadband LWA' dB  
Receiver to barrier top (b)  33.00  Without Barrier 79 

      Mitigated Figure 71 
Path difference (c-(a+b+e))  0.01  Barrier Reduction 9 
Reduction=10*LOG (3+(40*Path Difference*Frequency* H)/344) 
Frequency 
band (Hz) 

Path 
difference 

e H Reduction 
(dB) 

Octave Band 
LWA dB 

With Barrier 
LWA dB   

63 0.01 659.00 2.9999999 5.08 59.00 53.92  

125 0.01 659.00 3.0000000 5.36 58.00 52.64  

250 0.01 659.00 3.0000000 5.87 69.00 63.13  

500 0.01 659.00 3.0000000 6.75 70.00 63.25  

1000 0.01 659.00 3.0000000 8.10 73.00 64.90  

2000 0.01 659.00 3.0000000 9.96 75.00 65.04  

4000 0.01 659.00 3.0000000 12.26 68.00 55.74  

8000 0.01 659.00 3.0000000 14.86 68.00 53.14  
Total LWA' dB   79.2 70.6  
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Aggregates Plant. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

 
 

Aggregates Plant. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

 
 

Barrier Calculation - Source Data    
Source to barrier 809.00    
Barrier to receiver 33.00    
Barrier height difference to source 1.50    
Barrier height difference to receiver 1.50    
Height difference source to receiver 0.00    
      
Source to receiver direct (c) 842.00    
Source to barrier top (a) 809.00  Broadband LWA' dB 
Receiver to barrier top (b) 33.03  Measured level 112 

    Mitigated Figure 102 
Path difference (c-(a+b)) 0.04  Reduction 10 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier 

LWA dB  

63 0.04 5.13 93.00 87.87  

125 0.04 5.46 93.00 87.54  

250 0.04 6.05 97.00 90.95  

500 0.04 7.04 102.00 94.96  

1000 0.04 8.53 104.00 95.47  

2000 0.04 10.51 105.00 94.49  

4000 0.04 12.90 107.00 94.10  

8000 0.04 15.56 103.00 87.44  
Total LWA' dB 111.8 101.8  

 

Barrier Calculation - Source Data    
Source to barrier 809.00    
Barrier to receiver 33.00    
Barrier height difference to source 0.50    
Barrier height difference to receiver 1.50    
Height difference source to receiver 0.00    
      
Source to receiver direct (c) 842.00    
Source to barrier top (a) 809.00  Broadband LWA' dB 
Receiver to barrier top (b) 33.03  Measured level 112 

    Mitigated Figure 102 
Path difference (c-(a+b)) 0.03  Reduction 10 

      
Reduction=10*LOG (3+(40*Path Difference*Frequency)/344)        
Frequency band (Hz) Path difference Reduction (dB) Octave Band 

LWA dB 
With Barrier 

LWA dB  

63 0.03 5.12 93.00 87.88  

125 0.03 5.44 93.00 87.56  

250 0.03 6.02 97.00 90.98  

500 0.03 6.98 102.00 95.02  

1000 0.03 8.44 104.00 95.56  

2000 0.03 10.40 105.00 94.60  

4000 0.03 12.77 107.00 94.23  

8000 0.03 15.42 103.00 87.58  
Total LWA' dB 111.8 101.9  
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Soil Screening. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

 
 

Soil Screening. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

 

Barrier Calculation Day - Source Data (two barriers)   
Source to barrier 1   26.00    
Source to barrier 2   877.00    
Barrier 2 to receiver    33.00    
Barrier 1 height difference to source 3.00    
Barrier 1 height difference to receiver 4.50    
Height difference source to receiver 1.50    
Barrier top (or distance between barriers) 851.00    
Height difference between barriers 3.00    
        
Source to receiver direct (c)  910.00    
        
Between barriers (e)   851.01    
Source to barrier top (a)  26.17  Broadband LWA' dB  
Receiver to barrier top (b)  33.31  Without Barrier 110 

      Mitigated Figure 89 
Path difference (c-(a+b+e))  0.48  Barrier Reduction 21 
Reduction=10*LOG (3+(40*Path Difference*Frequency* H)/344) 
Frequency 
band (Hz) 

Path 
difference 

e H Reduction 
(dB) 

Octave Band 
LWA dB 

With Barrier 
LWA dB  

 

63 0.48 851.01 2.9999999 11.41 90.00 78.59  

125 0.48 851.01 3.0000000 13.89 93.00 79.11  

250 0.48 851.01 3.0000000 16.63 98.00 81.37  

500 0.48 851.01 3.0000000 19.50 104.00 84.50  

1000 0.48 851.01 3.0000000 22.43 105.00 82.57  

2000 0.48 851.01 3.0000000 25.41 105.00 79.59  

4000 0.48 851.01 3.0000000 28.40 100.00 71.60  

8000 0.48 851.01 3.0000000 31.40 88.00 56.60  
Total LWA' dB   110.3 89.3  

 

Barrier Calculation Day - Source Data (two barriers)   
Source to barrier 1   26.00    
Source to barrier 2   877.00    
Barrier 2 to receiver    33.00    
Barrier 1 height difference to source 3.00    
Barrier 1 height difference to receiver 4.50    
Height difference source to receiver 1.50    
Barrier top (or distance between barriers) 851.00    
Height difference between barriers 4.00    
        
Source to receiver direct (c)  910.00    
        
Between barriers (e)   851.01    
Source to barrier top (a)  26.17  Broadband LWA' dB  
Receiver to barrier top (b)  33.31  Without Barrier 110 

      Mitigated Figure 89 
Path difference (c-(a+b+e))  0.49  Barrier Reduction 21 
Reduction=10*LOG (3+(40*Path Difference*Frequency* H)/344) 
Frequency 
band (Hz) 

Path 
difference 

e H 

Reduction 
(dB) 

Octave Band 
LWA dB 

With Barrier LWA 
dB  

 

63 0.49 851.01 2.9999999 11.44 90.00 78.56  

125 0.49 851.01 3.0000000 13.93 93.00 79.07  

250 0.49 851.01 3.0000000 16.67 98.00 81.33  

500 0.49 851.01 3.0000000 19.53 104.00 84.47  

1000 0.49 851.01 3.0000000 22.47 105.00 82.53  

2000 0.49 851.01 3.0000000 25.44 105.00 79.56  

4000 0.49 851.01 3.0000000 28.43 100.00 71.57  

8000 0.49 851.01 3.0000000 31.44 88.00 56.56  
Total LWA' dB   110.3 89.3  
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Tipper Lorries. Assumption of barrier height with respect to existing ground level at Phase 6 of 5m. 

Barrier Calculation Day - Source Data (two barriers) 
Source to barrier 1   323.00  
Source to barrier 2   982.00  
Barrier 2 to receiver    33.00  
Barrier 1 height difference to source 1.50  
Barrier 1 height difference to receiver 0.50  
Height difference source to receiver 2.00  
Barrier top (or distance between 
barriers) 659.00  
Height difference between barriers 2.00  
      
Source to receiver direct (c)  1015.00  
      
Between barriers (e)   659.00  
Source to barrier top (a)  323.00  
Receiver to barrier top (b)  33.00  

      
Path difference (c-(a+b+e))  0.01  

 

 
 

 

Tipper Lorries. Assumption of barrier height with respect to existing ground level at Phase 6 of 4m. 

Barrier Calculation Day - Source Data (two barriers) 
Source to barrier 1   323.00  
Source to barrier 2   982.00  
Barrier 2 to receiver    33.00  
Barrier 1 height difference to source 1.50  
Barrier 1 height difference to receiver 0.50  
Height difference source to receiver 2.00  
Barrier top (or distance between 
barriers) 659.00  
Height difference between barriers 1.00  
      
Source to receiver direct (c)  1015.00  
      
Between barriers (e)   659.00  
Source to barrier top (a)  323.00  
Receiver to barrier top (b)  33.00  
      
Path difference (c-(a+b+e))  0.01  
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Appendix E  Predicted Period of Mineral Workings – Chear Fen 
 

 

The Non-Technical Summary states in 3.5: 

 

Based on exploratory information and allowing for boundary standoffs, it is anticipated that 

Mitchell Hill contains 1.45 million tonnes of workable sand and gravel and Chear Fen contains 

0.25 million tonnes. In total the site will yield some 1.7 million tonnes of workable mineral. 

 
It continues in 3.6: 

….the objective is for each phase to broadly account for one and half years’ worth of working. 
 

And that in 3.7: 

 

It is planned that mineral would be worked at a rate of 140,000 tonnes per annum tonnes. On this 

basis it is estimated that the deposit would be worked over a 12 year period. 

 

 

As a proportion of the period of mineral workings, Chear Fen has less workable tonnage than other 
phases with 0.25m tonnes for two Phases (6 & 7). At the conditioned rate of extraction of 140,000 tonnes 

per annum, Chear Fen will provide for 14.7% of the minerals. This  would broadly account for 21 months 

of working. 

 

The total area of Chear Fen is 13.2 hectares (Non-Technical Summary, 2018, 2.11), of which the outlined 

working area of Phase 6 is estimated to be 4.6 hectares and Phase 7 to be 5.4 hectares. As a proportion 

of 21 months, Phase 6 would be worked for approximately 9-months. 
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Appendix F  Photographs  
 

The Site from the south eastern corner atop the bund looking west 

 
 

The Site looking north from Long Drove 
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Bund looking west. The southern aspect is at a greater height from ground level than that of the northern 

aspect 
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Building used for assessing bund height with respect to The Site. Looking east 

 
 

 

Monitoring position looking south 
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Monitoring position looking north 

 
Monitoring position looking west 
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Top soil removal by 2 x excavators and 2 x ADTs on Phase 4. Looking south from The Site 

 
 

 

Top soil deposited at the eastern edge of Phase 5 

 
 

 
 

 




