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1. INTRODUCTION 
 

1.1. Overview 
 
inacoustic has been commissioned to assess the impact of potential noise and vibration arising from 
the proposed extension of works within the existing Pantyffynnon Quarry site at Bonvilston, Vale of 
Glamorgan. 
 
The following technical noise assessment has been produced to accompany a Planning Application 
to Vale of Glamorgan Council and is based upon environmental noise measurements undertaken at 
the site, a subsequent 3-dimensional noise modelling exercise and predictions of likely blasting 
impacts. 
 
This noise assessment is necessarily technical in nature; therefore a glossary of terms is included in 
Appendix A to assist the reader. 
 

1.2. Scope and Objectives 
 
The scope of the noise assessment can be summarised as follows: 
 

• A sound monitoring survey was undertaken at discrete locations representative of the 
closest noise-sensitive receptors to the Site;  

• A 3-dimensional noise modelling exercise, in accordance with ISO9613 1  prediction 
methodology to predict sound levels at the closest noise-sensitive receptors to the Site;  

• A prediction of blasting noise and vibration at the closest noise-sensitive receptors to the 
Site; 

• An assessment of off-site road traffic noise effects; 
• An assessment of potential noise impacts with respect to the prevailing acoustic conditions 

at existing off-site receptors;  
• A prediction of blasting vibration effects, in accordance with the guidance set out within 

BS5228:2009 Part 22; and 
• Recommendation of mitigation measures, where necessary, to comply with the requirements 

of MTAN13. 
 

  

                                                        
1 International Standards Organisation. ISO 9613-2:1996: Acoustics - Attenuation of sound during propagation 
outdoors - Part 1: Calculation of the absorption of sound by the atmosphere. 
2 British Standards Institute. British Standard 5228-2:2009 Code of practice for the control of noise and vibration 
on construction and open sites – Part 2: Vibration. 
3 Minerals Planning Policy (Wales). Minerals Technical Advice Note (Wales). 1: Aggregates. Welsh Assembly 
Government. March 2004. 
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2. PLANNING POLICY 
 

2.1. Minerals Technical Advice Note 1 
 

2.1.1. Noise 

 
MTAN1 sets out detailed advice on the mechanisms for delivering the policy for aggregates 
extraction by mineral planning authorities and the aggregates industry and states the following with 
regard to noise: 
 

Noise limits – noise limits should relate to the background noise levels, subject to a maximum 
daytime noise limit of 55 dB(A) where background noise levels exceed 45 dB(A). 55 dB(A) 
is the lower limit of the daytime noise levels where serious annoyance is caused. Where 
background noise is less than 45 dB(A), noise limits should be defined as background noise 
levels plus 10 dB(A).  
Night-time working limits should not exceed 42 dB(A) at noise sensitive properties.  
Daytime working is defined as 0700-1900 hours and night-time as 1900-0700 hours.  
Noise limits should be set in terms of LAeq,T over a 1-hour measuring period. LAeq, is the noise 
index used to describe the "average" level of noise that varies with time (T) and should be 
measured "free-field" that is, at least 3.5 metres away from a façade to prevent reflection of 
noise by any façade that faces the noise source.  
During temporary and short-term operations higher levels may be reasonable but should not 
exceed 67dB(A) for periods of up to 8 weeks in a year at specified noise sensitive properties. 

 

2.1.2. Blasting and Vibration 

 
MTAN1 states the following with regard to vibration from blasting: 
 
…..planning conditions should provide for the: 
 

• acceptable days for blasting operations: unless there are exceptional circumstances such as 
a safety emergency, blasting should take place at regular times within the working week, 
that is, Mondays to Fridays. 
Blasting on Saturday mornings should be a matter for negotiation between the operator and 
the MPA taking into account the views of any nearby residents. No blasting should take place 
at any other time, that is, Saturday afternoons, Sundays, Bank or National holidays; 

• acceptable times of blasting operations: blasting should only take place between the hours 
of 10.00am and 16.00pm, except when there is an emergency in the interests of safety; 
maximum level of ground vibration at vibration sensitive locations: 

• ground vibration as a result of blasting operations should not exceed a peak particle velocity 
of 6 mms-1 ppv in 95% of all blasts measured over any 6 month period, and no individual 
blast should exceed a peak particle velocity of 10 mms-1 ppv; 
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2.2. Local Policy 
 

2.2.1. Vale of Glamorgan Local Development Plan 2011 to 2026 

 
The LDP sets out the criteria to apply to minerals proposals to ensure that they do not have an 
unacceptably adverse impact on the environment and amenity of nearby residents. Key Principle 3 
is entitled Limit the Environmental Impact of Mineral Extraction and establishes the principle of buffer 
zones, stating the following: 
 
The objective of the buffer zone is to protect sensitive land uses from the potential impacts of 
quarrying (dust, noise, traffic and blasting etc) by establishing a separation distance between these 
uses and quarrying operations. MTAN1 states that a minimum distance of 200m for hard rock quarries 
and 100m for sand and gravel operations (and sites where blasting is not permitted) should be 
adopted, and defined in LDP’s, unless there are clear and justifiable reasons for reducing the distance. 
The buffer zone should be defined from the outer edge of the area where extraction and processing 
applications will take place rather than the site boundary, as there may be land within the site 
boundary where no operations are taking place.  
 
The Council will therefore establish buffer zones of 200m around all the hard rock quarries which are 
active or are defined as inactive/dormant and considered likely to be worked in the future. These 
buffer zones will be identified on the Proposals Map. A policy will be included in the LDP indicating 
a presumption against development within the defined buffer zones unless it can be demonstrated 
that there will be no adverse impact on any new development or the quarry. 
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3. CURRENT PLANNING 
 

3.1. ROMP Decision Notice 2009/00814/ENV 
 
The following existing planning conditions are of particular relevance to noise and vibration 
associated with the proposed works. 
 

3.1.1. Condition 11 

 
Adequate measures shall be taken to suppress noise and dust arising from quarrying or from the 
movement or operation of vehicles and plant within the area of this permission: in particular all 
vehicles and plant shall be fitted with effective silencers, all haul roads giving access to the working 
faces or stockpiles shall be hard surfaced or treated with water when necessary to minimise dust 
emissions and all drilling equipment shall be used only with efficient noise and dust suppression 
devices. 
 

3.1.2. Condition 12 

 
Notwithstanding Condition No. 11 above, noise from quarrying operations shall be monitored at a 
minimum of six-monthly intervals throughout any periods of mineral extraction or processing at or 
as close as practicable to 'Pantyffynnonau', Bonvilston in accordance with a specification to be first 
submitted in writing to and approved in writing by the Mineral Planning Authority: the results of each 
survey shall be forwarded in writing to the Mineral Planning Authority within one month of the date 
of the survey.  
 

3.1.3. Condition 13 

 
Notwithstanding Condition Nos. 11 and 12 above, quarrying operations between the hours of 7.00 
a.m. and 7.00 p.m. on Mondays to Fridays or 7.00 a.m. and 1.00 p.m. on Saturdays shall be designed 
so as not to exceed a maximum noise level of 55 dB(A) at any dwelling, with any operations outside 
those hours not exceeding 42 dB(A) at any dwelling. 
 

3.1.4. Condition 14 

 
All reversing sirens on mobile plant, machinery or vehicles shall be of the self-attenuating type with 
a variable sound power level, automatically adjusted dependent on background noise levels such 
that the sound power level of the units does not exceed 10 dB above background noise levels. 
 

3.1.5.  Condition 15 

 
All blasting in the area of this permission shall be carried out as follows: 
 
(a) Each blast shall be designed so that the peak particle velocity of ground vibration in any of three 

mutually-orthogonal directions shall not exceed 6 millimetres per second in 95% of all blasts over 
any six-month period at any dwelling, with the remainder not to exceed 10 millimetres per 
second.  
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(b) Each blast in the area of this permission shall be monitored for the effects of ground vibration 
and air overpressure at or as close as practicable to at least one of: 
 
Pantyffynnonnau; 
Ashleigh; 
West Rise; and/or 
Parkside, Bonvilston. 

 
with the results of each monitoring exercise being retained at the quarry for inspection by 
officers of the Mineral Planning Authority on request. 

 

3.2. Officer’s Report 29th July 2009 
 
The Officer’s Report, which led to the above Decision Notice and attached conditions states the 
following with regard to noise and vibration, which remain relevant (NB the separation distances 
refer to works existing at the time): 
 
The closest dwellings to the quarry are Pantyffynnonau (125 metres to the east of the site), Ashleigh 
(270 metres north west of the main quarry bowl) and West Rise and Parkside (330 metres to the 
north east). The major issues arising from quarrying that can affect residential amenity are noise, 
dust and the effects of blasting.  
 
It is inevitable that at these distances from the site quarrying operations will be noticeable at times. 
Surveys of noise with and without the quarry operating have been carried out by the applicants at 
Pantyffynnonau, which indicate that the operational noise exceeds the background by 6 dB, with a 
measured operational noise level of 54.2 dB. This is within the 55 dB daytime noise limit set out in 
para. 88 of Minerals Technical Advice Note 1: Aggregates (MTAN1).  
 
Ground vibration from blasting can result in impacts that extend well beyond the production site. 
MTAN1 (para 83) advises that to avoid justifiable complaints of unreasonable nuisance vibration 
levels at sensitive properties should not exceed a peak particle velocity (ppv) of 6 millimetres per 
second (mm/s) in 95% of all blasts measured over a six-month period, with the remainder not 
exceeding 10 mm/s. Although a feature of controls at most Vale quarries, the use of planning 
conditions to control the amount of explosive charge used is no longer encouraged, with operators 
having greater scope to vary charges within the limits set out above. The applicant has volunteered 
a maximum charge of 90 kg in his proposed scheme of conditions but I am concerned that this may 
be excessive if modern vibration limits are to be met and I propose an updating of that condition to 
meet the current guidance and to ensure regular monitoring. 
 
The results of ground vibration monitoring carried out by the applicants between 1999 and 2008 
show that no blasts have resulted in a ppv higher than 3.95 mm/s at the closest dwelling, using a 
maximum explosive charge of 60 kg. Whilst that level can certainly be noticeable it is well below the 
cautionary level in MTAN1 and it is therefore concluded that provided current blasting practice is 
maintained there should be minimal risk of unreasonable nuisance to local residents. 
 
Air overpressure (the ‘sonic boom’ effect of blasting that can cause loose windows to rattle) can also 
be a source of complaint if not carefully controlled at source. However, MTAN1 (para. 81) advises that 
due to the unpredictability of this phenomenon due to atmospheric conditions, planning conditions 
to control it are unlikely to be enforceable. Nevertheless the quarry operator should pay particular 
attention to blast design to minimise possible impact.   
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4. SITE DESCRIPTION 
 

4.1. Site and Surrounding Area 
 
Pantyffynnon Quarry is a Carboniferous limestone quarry located immediately to the south of the 
A48 approximately 1km west of Bonvilston. The quarry is divided into two parts by Pantyffynnon 
Lane, with mineral extraction currently taking place to the south of the road and the mobile 
processing plant, offices and weighbridge being located in the northern area. The historic, fixed 
processing plant is also located within the boundary of the North Quarry; however, this is now 
disused. Access to the quarry is via Pantyffynnon Lane, which connects to the A48 to the west of 
the site. 
 
The overall Proposed Development area can be seen in Figure 1, below, outlined in red. 
 
The closest noise sensitive receptors (NSRs) to the proposed operational area of the site comprise 
the residential dwellings to the east, at Pant-y-fynnonau and Longhouse and the residential property 
known as “Ashleigh” to the north of the A48. 
 
The prevailing noise environment at Pant-y-fynnonau was influenced by existing activities associated 
with the quarry and occasional road traffic on Pantyfynnon Lane, while the noise environment at 
Ashleigh was entirely governed by road traffic noise arising from vehicles using the A48, with 
occasional quarry-attributed noise events becoming just audible during lulls in road traffic. 
 
FIGURE 1: APPLICATION SITE AND SURROUNDING AREA 
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4.2. Proposed Development Overview 
 

4.2.1. Phasing 

 
The applicant will undertake preliminary works related to the closure of the existing access into the 
North Quarry, opening of a new site access and improvement to the junction of Pantyffynnon Lane 
with the A48. A pair of passing bays will also be created on Pantyffynnon Lane so that HGVs can 
safely pass. In addition to proposed quarrying in the north quarry, the remaining reserve in the South 
Quarry will also be removed through drill and blast for processing in the North Quarry. The extent of 
this quarrying is shown in Figure 2. 
 
A weighbridge and reception building will be installed at the entrance to the South Quarry.  
 
There are then three main phases to the development of quarrying activity. The first phase will 
involve the deepening of the north quarry from 89m AOD to 61m AOD through drill and blast. 
Simultaneously the removal of the existing ramp in the south quarry void will also take place with 
the creation of a replacement ramp in the south quarry void using waste materials which are already 
on site, supplemented by imported inert waste as required. This phase is outlined on Figure 3. Upon 
completion of the new ramp a recycling area will be established in the base of the South Quarry. 
Initially the processing of limestone will be undertaken in the North Quarry using mobile plant. Due 
to restricted space, as extraction in the North Quarry progresses, processing will need to transfer to 
the South Quarry. As a consequence, limestone will be hauled from north to south for processing 
and stockpiling then sale. 
 
Figure 4, which sets out Phase 2 of the works shows the completion of limestone extraction in the 
north quarry down to a level of 54m AOD through the formation of further benching. It is expected 
that Phases 1 and 2 will be completed within 3.5 years from the date of commencement. Residual 
inert waste materials which are generated from the recycling operation will be placed against the 
new ramp in the south quarry void or, when space allows, in the eastern parts of the North Quarry. 
once the extraction has been reached the 54 metres AOD level. The infilling of the north quarry void 
will be up to a maximum level of 90m AOD. This is shown in the drawing ‘Initial Areas of Materials 
Disposal’. 
 
Phase 3 – Restoration – is split in two. Initially, the recycled inert waste fraction that cannot be reused 
after Phase 2 is placed in the north quarry to raise the level back up to a platform which is located 
below surrounding ground levels, as shown in Figure 5. When this platform has been created across 
the whole of the north Quarry at approximately 90m AOD, the recycling operation will move to the 
North Quarry in order to minimise haulage distances. The infilling in the north quarry will 
progressively develop from west to the east, to the contour levels as shown in Figure 6. 
 
The proposed new end date for all quarrying operations at the site, including recycling and infilling 
is the 21st February 2042 in line with the 2009 ROMP decision. Whilst it is anticipated that quarrying 
operations will be completed within four years, the rate of inert waste generation associated with 
the recycling operation means that the importation of fill will need to continue beyond the four-year 
period. 
 

4.2.2. Quarrying 

 
The current rate of extraction is 250,000 tonnes per annum (tpa), which the application proposes to 
increase to 300,000 tpa. The limestone will be removed by standard drill and blast quarrying 
operations, with stone being processed in the north quarry using mobile plant. A series of safety 
benches will be formed along with a gently inclined access ramp to allow the lower levels of 
extraction to be achieved. At the point at which space becomes limited, stone will be put through a 
primary crusher then taken to the south quarry void for further processing, screening and stockpiling. 
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4.2.3. Plant and Equipment 

 
The plant to be used for quarrying is as follows; 
 

• 35 to 40 tonne excavator; 
• CAT 966 or equivalent sized front-end loader; 
• Primary and secondary crushers; 
• Screens; and 
• Ancillary tractor and bowser for dust suppression 

 
Recycling operations will use crushers and screens 
 

4.2.4. Depths 

 
The base of the North Quarry is currently at approximately 89m AOD and the base of the South 
Quarry varies from 50m to 55m AOD. Phase 1 will take the base of the North Quarry down to 61m 
AOD and Phase 2 will reduce it further to 54m AOD in the deepest part of the quarry. The shape of 
the North Quarry lends itself to a single ramp from the eastern end of the quarry to the base.  
 
The bench widths and face heights are determined through a geotechnical assessment, which will 
comply with the statutory requirements for such operations as defined in the Quarries Regulations 
1999. 
 

4.2.5. Working Hours 

 
The hours of working as specified in the 1998 permission allow operations to take place between 
7:30 am and 5:30 pm on Mondays to Fridays and 7:30am to 12:30pm on Saturdays. 
 
The 2009 planning permission allows for quarrying operations to take place between 7am and 7pm 
on Mondays to Fridays and 7am to 1pm on Saturdays. 
 
In order to simplify the existing situation, it is proposed to merge these timings to reflect the wider 
period in the 2009 permission. Importation and recycling operations will take place within the same 
hours of working. 
 

4.2.6. Access 

 
Access to the site is achieved from the A48 via Pantyffynnon Lane. It is proposed to undertake 
improvements to this junction within the land which forms the existing verge in order to widen the 
access. The existing access to the north quarry will be closed off and a new access formed opposite 
the access to the south quarry. As currently occurs, no vehicles are permitted [by site] to leave the 
site turning east down Pantyffynnon Lane. All vehicles will continue to use the junction with the A48. 
 
A detailed traffic assessment has been undertaken, based on 75 return HGV trips for limestone 
aggregates export from the site, plus 75 return trips for imported inert material, totalling 150 daily 
return HGV trips.  This broadly equates to around 300,000 tonnes of each material per annum.  The 
current (1998) permission allows 250,000 tonnes of limestone sales per annum with no limit specified 
in the 2009 permission. The figure of 250,000 tonnes broadly equates to 60 loads out per day. 
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FIGURE 2: PRELIMINARY WORKS 

 
FIGURE 3: PHASE 1 
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FIGURE 4: PHASE 2 

 
FIGURE 5: INTERIM RESTORATION STAGE 
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FIGURE 6: FINAL RESTORATION LEVELS 
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5. MEASUREMENT METHODOLOGY 
 

5.1. General 
 
The prevailing noise conditions in the area have been determined by an environmental noise survey 
conducted between Wednesday 11th and Tuesday 17th November 2020. 
 
The background sound measurement position was selected due to it being distant and screened 
from the existing operations within the quarry site, which were considered inaudible, thus 
constituting a worst-case basis for assessment. 
 

5.2. Measurement Details 
 
All noise measurements were undertaken by a consultant certified as competent in environmental 
noise monitoring, and, in accordance with the principles of BS 74454. 
  
All acoustic measurement equipment used during the noise survey conformed to Type 1 specification 
of British Standard 616725. A full inventory of this equipment is shown in Table 1 below. 
 
TABLE 1: INVENTORY OF SOUND MEASUREMENT EQUIPMENT 

Measurement Position Make, Model & Description Serial Number 

MP1 

Rion NL-52 Sound Level Meter 00965159 

Rion NH-25 Preamplifier 65386 

Rion UC-59 Microphone 10288 

MP2 

Rion NL-32 Sound Level Meter 01213696 

Rion NH-21 Preamplifier 36327 

Rion UC-53A Microphone 318715 

Both Cirrus CR:515 Acoustic Calibrator 72886 

 
The sound measurement equipment used during the survey was field calibrated at the start and end 
of the measurement period. A calibration laboratory has calibrated the field calibrator used within 
the twelve months preceding the measurements. A drift of less than 0.2 dB in the field calibration 
was found to have occurred on the sound level meters. 

 
The weather conditions during the survey were monitored locally, resulting in data from the 11th and 
12th November being utilised within the assessment, as this period was considered to be conducive 
to noise measurement it being dry, with low wind speeds.  
 
The microphones were fitted with protective windshields for the measurements, which are described 
in Table 2, with an aerial photograph indicating their respective locations shown in Figure 7. 
 

                                                        
4 British Standard 7445: 2003: Description and measurement of environmental noise. BSI. 
5 British Standard 61672: 2013: Electroacoustics. Sound level meters. Part 1 Specifications. BSI. 



 
 
 

 
 

20-252/Pantyffynnon Quarry, Bonvilston/Noise and Vibration Assessment 17 

TABLE 2: MEASUREMENT POSITION DESCRIPTIONS 

Measurement 
Position Description 

MP1  

A partially attended daytime and night-time measurement of sound under free-
field conditions, at a height of 1.5 metres above local ground level, within the 

garden of Longhouse.  
The sound environment at this location was influenced by activities associated 

with the quarry; primarily vehicle movements with distant road traffic and 
natural sources dominating outside of operating hours. 

MP2  

A partially attended daytime and night-time measurement of sound under free-
field conditions, at a height of 1.5 metres above local ground level, within the 

garden of Ashleigh.  
The sound environment at this location was influenced by distant road traffic 

with some quarrying activities being just audible during lulls in road traffic 
activity, but did not affect the measured levels. 

 
FIGURE 7: MEASUREMENT POSITIONS 
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5.3. Summary of Measurement Results 
 
The summarised results of the environmental noise measurement exercise are presented in Table 3, 
with a time history and statistical analysis presented under Appendix B. 
 
TABLE 3: SUMMARY OF NOISE MEASUREMENT RESULTS 

Measurement 
Position Period 

Noise Level, dB 

LAeq,T LA90 LA10 LAmax 

MP1 

Core Daytime (06:00-19:00 
excluding 07:00-17:00)  

No Activity 
49.6 40.0 47.4 78.7 

Core Daytime (07:00-17:00) 
With Activity 53.3 47.0 52.9 77.9 

MP2 Core Daytime (06:00-19:00) 56.1 49.0 58.0 74.5 

 
A source measurement exercise was also undertaken within the North Quarry of the 
Crushing/Screening plant in operation. The results of this source determination exercise are set out 
in Table 4. 
 
TABLE 4: SOURCE MEASUREMENT RESULTS 

Index 
Measured Noise Level - dB 

63Hz 125Hz 250 Hz 500Hz 1kHz 2kHz 4kHz 8kHz A 

5 metres from Source 

Leq,T 93.6 88.7 89.0 89.0 89.5 88.0 86.1 84.7 94.7 

35 metres from Source* 

Leq,T 80.1 77.6 75.9 74.0 74.3 72.7 69.7 63.0 79.2 

*denotes that measured level includes contributions from mobile plant 
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6. OPERATIONAL NOISE ASSESSMENT 
 

6.1. Noise Modelling 
 

6.1.1. Source Data 

 
The sound levels, presented in Table 4 have been utilised within the noise modelling process; 
however, during the source determination exercise, the screener unit was not operational, so could 
not be directly measured. Consequently, source data for this item of plant, plus the other plant to be 
used in the excavation activity is based either on archive library data for similar plant or the BS5228 
library and is set out below in Table 5. 
 
TABLE 5: SITE PLANT SOUND LEVEL SOURCE DATA 

Plant 

Distance 
from 

Source 
(m) 

Sound 
Pressure 
Level LPA 

(dB) 

% On 
Time / 
Trips 

Octave Band Sound Pressure Level @1m, Hz (dB) 

63 125 250 500 1k 2k 4k 8k 

Terex Finlay I-
140RS Impact 

Crusher 
5 95 100 94 89 89 89 90 88 86 85 

Terex Finlay 
Powerscreen* 5 80 100 80 79 76 77 74 72 70 65 

37t Excavator 
Loading Trucks 

(#C.10 Item 2) 
10 80 75 82 87 82 77 72 70 66 59 

Wheeled 
Loading Shovel 
Loading Trucks  

(#C.9 Item 27) 

10 77 75 91 81 73 71 71 72 62 59 

Articulated 
Dump Truck 

(#C.9 Item 22) 
10 89 [10] 100 97 88 84 82 80 77 68 

Tractor and 
Bowser 

(#C.6 Item 38) 
10 83 [5] 78 86 84 78 78 77 70 69 

*denotes data from archive library 
#denotes BS5228 library reference 

[x] denotes maximum anticipated trips per hour 

 

  



 
 
 

 
 

20-252/Pantyffynnon Quarry, Bonvilston/Noise and Vibration Assessment 20 

6.1.2. Calculation Process 

 
Calculations were carried out using Cadna/A, which undertakes its calculations in accordance with 
guidance given in ISO9613-1:1993 and ISO9613-2:1996. This standard is preferred to the BS5228 
methodology, which incorporates a less scientific approach to predicting the propagation of sound. 
 

6.1.3. Sound Data Assumptions 

 
Given that the land between proposed development and nearest receptors is mixed, the ground 
factor has been conservatively set to 0.5, within the calculation software. 
 
It has been assumed that all processes will occur simultaneously.  
 

6.1.4. Specific Sound Level Map 

 
The sound map showing the specific sound level emissions from the phases of operation described 
in Section 4.2.1 of this report can be seen in Figure 8 to Figure 12. 
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FIGURE 8: SPECIFIC SOUND LEVEL MAP – PRELIMINARY 
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FIGURE 9: SPECIFIC SOUND LEVEL MAP – PHASE 1 
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FIGURE 10: SPECIFIC SOUND LEVEL MAP – PHASE 2 

 
 

  



 
 
 

 
 

20-252/Pantyffynnon Quarry, Bonvilston/Noise and Vibration Assessment 24 

FIGURE 11: SPECIFIC SOUND LEVEL MAP – INTERIM RESTORATION 
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FIGURE 12: SPECIFIC SOUND LEVEL MAP – FINAL RESTORATION 
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6.1.5. Specific Sound Level Summary 

 
A summary of the predicted specific sound levels at the NSRs, based on the sound maps shown in 
Figure 8 to Figure 12 can be seen below in Table 6. For reference, NSR1 refers to Longhouse, adjacent 
to Pant-y-fynnonau and NSR2 refers to Ashleigh. 
 
TABLE 6: PREDICTED SPECIFIC SOUND LEVEL SUMMARY 

NSR 

Specific Sound Level (dB) 

Phase of Works 

Preliminary Phase 1 Phase 2 Interim 
Restoration 

Final 
Restoration 

1 53.4 53.8 53.7 53.9 54.0 

2 44.0 44.0 43.9 45.0 53.4 

 
Noise levels, during active operations at the site have been measured to be 53.3 dB(A) at Longhouse, 
as set out in Table 3. The current operations are ostensibly similar to those proposed under the 
preliminary stage of works, where a level of 53.4 dB(A) has been predicted at that receptor, which 
identifies a very close correlation between the actual measured sound levels and theoretically 
predicted levels, thus affording a very high degree of confidence to the predictive exercise. 
 

6.2. Assessment 
 

6.2.1. Receptor Limit 

 
With reference to the guidance set out within MTAN1, an operational sound level limit of 
50 dB LAeq,1hour would technically apply at R1; being 10 dB above the measured background sound 
level, excluding existing quarry activity.  
 
The predictions show, however, that this limit is unlikely to be achieved, due to the proximity of the 
existing and proposed site accesses to Longhouse / Pant-y-fynnonau and necessity for site vehicles 
to traverse Pantyffynnon Lane, to which these properties experience an open aspect; therefore, and 
as this application seeks to consolidate existing and ongoing operations at the site, the noise limit of 
55 dB(A), as applied by Condition 13 of the extant ROMP for the site, has been adopted as the most 
appropriate criterion for the works.  
 
This approach seeks to preserve existing levels of amenity in the area, ensure that noise exposure 
will not increase above existing levels and will not place undue restrictions upon the mineral operator. 
 

  



 
 
 

 
 

20-252/Pantyffynnon Quarry, Bonvilston/Noise and Vibration Assessment 27 

6.2.2. Assessment 

 
The noise assessment, considering the predicted specific noise levels against the adopted 
operational noise level limit is set out in Table 7. 
 
TABLE 7: NOISE ASSESSMENT AT RECEPTORS 

NSR 
Predicted Specific 

Noise Level – LAeq,1-hour - 
dB 

Adopted Noise Level 
Limit – LAeq,1-hour - dB 

Excess over 
Adopted Noise 
Level Limit - dB 

Preliminary Phase 

1 54 55 -1 

2 44 55 -11 

Phase 1 

1 54 55 -1 

2 44 55 -11 

Phase 2 

1 54 55 -1 

2 44 55 -11 

Interim Restoration 

1 54 55 -1 

2 45 55 -10 

Final Restoration 

1 54 55 -1 

2 53 55 -2 

 
It can be seen from Table 7 that the operation of the proposals is predicted to meet the noise 
requirements for the site, at the considered receptors, when operated in the manner described within 
this report. 
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7. BLASTING ASSESSMENT 
 

7.1. Vibration 
 

7.1.1. Introduction 

 
Annex E of BS5228:2009+A1:2014 Part 2 describes the method for predicting vibration levels arising 
from various site activities. Annex E.2 describes the method for predicting vibration from blasting 
sites, specifically by means of determining maximum instantaneous charge weights as a function of 
distance from the blast site. 
 
The constraining properties for blasting at Pantyffynnon are the same as for noise; Longhouse / Pant-
y-fynnonau at 250 metres from the closest potential blast site, to the east of the site and Ashleigh at 
180 metres from the closest potential blast site, to the north of the site, which will constrain the 
charge weight used. 
 
The vibration limit at the receptor is 6mms-1 for 95% of blasts, as set out in BS5228, MTAN1 and 
Condition 15 of the extant ROMP for the site. 
 

7.1.2. Calculation 

 
In order to achieve a maximum PPV of 6mms-1 at the closest receptor, the equation in Annex E.2 of 
BS5228 and graph in Figure E.1 have been utilised. 
 

From Figure E.1, the scaled distance !
√#

  (where m = distance and M = maximum instantaneous 

charge) for 6mms-1 is 20, which when inserted into the rearranged equation, 𝑀 = &!
'(
)
'
 , gives a 

maximum instantaneous charge weight of 81 kg, at 180 metres separation distance. 
 

7.1.3. Recommendations 

 
Taking account of the above and the recommendations within the Officer’s Report for the 2009 
ROMP, it is considered that blasts should not exceed a maximum instantaneous charge weight of 
60kg, in order to appropriately the vibration effects of blasting upon nearby residents. According to 
the 2009 Officer’s Report, this charge weight has historically maintained vibration levels at less than 
4mms-1 at off-site receptors and, as such, will ensure no change in ongoing vibration effects arising 
from blasting at the site. 
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7.2. Air Overpressure 
 

7.2.1. Introduction 

 
Annex G of BS5228:2009+A1:2014 Part 2 deals with the effects of air overpressure; the phenomenon 
created when blasting is carried out and energy is transmitted from the blast site in the form of 
airborne pressure waves. Annex G states: 
 
“These pressure waves comprise energy over a wide range of frequencies, some of which are higher 
than 20 Hz and therefore perceptible as sound, whereas the majority are below 20 Hz and hence 
inaudible, but can be sensed as concussion. It is the combination of the sound and concussion that 
is known as air overpressure.” 
 
As the pressure waves pass a receptor point, they engender a rapid rise in air pressure, followed by 
a fall in pressure to below atmospheric pressure reference levels and returning to normal 
atmospheric pressure levels after a series of oscillations. The maximum value (above atmospheric 
pressure) is the peak air overpressure and is expressed in linear decibels, with a level of 120 dB being 
a regular phenomenon at premises near blasting areas. This level is likely to be perceptible and is 
broadly equivalent to the excess air pressure generated by a wind speed of 5ms-1. 
 
The United States Bureau of Mines has published information that has shown the following: 
 

• 150 dB – cracking of a poorly mounted, prestressed window; 
• 170 dB – most windows cracking; and 
• 180 dB – typical threshold of structural damage 

 
MTAN1 addresses the matter of air overpressure in paragraph 81, stating the following: 
 
“Because air overpressure is transmitted through the atmosphere, meteorological conditions such 
as wind speed and direction, cloud cover and humidity will all affect the intensity of the impact. In 
view of this unpredictability, planning conditions to control air overpressure are unlikely to be 
enforceable.” 
 
It is therefore considered that the prediction of air overpressure impact is more a method of 
determining the likelihood of significant effects, rather than an accurate prediction of actual impact 
levels. 
 

7.2.2. Calculation 

 
Air overpressure impacts are calculated via a scaled distance equation, as follows: 
 

𝑑𝐵𝐿 = 166 − 24 log 5
𝑅

7𝑄9
: 

 
Where  dBL  = Peak overpressure in dB (linear) 
 R = distance between source and receiver 
 Q = maximum instantaneous charge weight 
 
On the basis of the above, the distance to the closest receptor of 180 metres and the recommended 
maximum instantaneous charge weight of 60kg, the predicted peak air overpressure level is 126 dB. 
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While this level will be readily perceptible at residential receptors in the area, it is comfortably below 
the building damage threshold values set out in BS5228. 
 

7.2.3. Recommendations 

 
On the basis of the above, coupled to the predicted groundborne blasting vibration impacts, it is 
considered that the maximum instantaneous charge weight of 60kg should be adopted as a strict 
maximum and all further blasts incorporate careful design principles, where practicable, such as: 
 

• Reduced cut length; 
• Reduced blast hole diameter; 
• Downloading blast holes (decoupled charges); and 
• The use of electronic detonators to provide greater flexibility and accuracy in initiation 

timing. 
 
A balance does, however, need to be struck between the off-site impacts of individual blast events 
and the number of blasting events, such that the effect of reducing impacts is not offset by increased 
annoyance borne of greater blasting frequency. 
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8. CONCLUSION 
 
inacoustic has been commissioned to assess the impact of potential noise and vibration arising from 
the proposed extension of works within the existing Pantyffynnon Quarry site at Bonvilston, Vale of 
Glamorgan. 
 
This technical noise and vibration assessment has been produced to accompany a Planning 
Application to Vale of Glamorgan Council and is based upon environmental noise measurements 
undertaken at the site, a subsequent 3-dimensional noise modelling exercise and predictions of likely 
blasting impacts. 
 
The assessment considers the potential noise generation from the site activities associated with the 
Proposed Development, with respect to the current noise-limiting criteria applied via the extant 
ROMP for the site. 
 
The assessment identifies that the Proposed Development will give rise to predicted noise levels that 
comply with the current planning requirements and that ongoing works will not give rise to a 
significant increase in noise effects at the closest receptors to the site. 
 
An assessment of blasting vibration has been undertaken and recommendations made, in line with 
those currently in force at the site, to ensure that the effects of blasting are appropriately managed 
at the closest receptors to the site. 
 
It is therefore recommended that noise and vibration should not be a considered constraint to the 
approval of this Planning Application, subject to the operational measures described within this 
report. 
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9. APPENDICES 
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9.1. Appendix A – Definition of Terms 
 

Sound Pressure Sound, or sound pressure, is a fluctuation in air pressure over the static 
ambient pressure. 

Sound Pressure 
Level (Sound Level) 

The sound level is the sound pressure relative to a standard reference 
pressure of 20µPa (20x10-6 Pascals) on a decibel scale. 

Decibel (dB) 

A scale for comparing the ratios of two quantities, including sound 
pressure and sound power. The difference in level between two sounds s1 

and s2 is given by 20 log10 ( s1 / s2 ). The decibel can also be used to 
measure absolute quantities by specifying a reference value that fixes 

one point on the scale. For sound pressure, the reference value is 20µPa. 

A-weighting, dB(A) 
The unit of sound level, weighted according to the A-scale, which takes 

into account the increased sensitivity of the human ear at some 
frequencies. 

Noise Level Indices 

Noise levels usually fluctuate over time, so it is often necessary to 
consider an average or statistical noise level. This can be done in several 

ways, so a number of different noise indices have been defined, 
according to how the averaging or statistics are carried out. 

Leq,T 

A noise level index called the equivalent continuous noise level over the 
time period T. This is the level of a notional steady sound that would 

contain the same amount of sound energy as the actual, possibly 
fluctuating, sound that was recorded. 

Lmax,T 

A noise level index defined as the maximum noise level during the period 
T. Lmax is sometimes used for the assessment of occasional loud noises, 

which may have little effect on the overall Leq noise level but will still 
affect the noise environment. Unless described otherwise, it is measured 

using the 'fast' sound level meter response. 

L90,T 
A noise level index. The noise level exceeded for 90% of the time over the 
period T. L90 can be considered to be the "average minimum" noise level 

and is often used to describe the background noise. 

L10,T 
A noise level index. The noise level exceeded for 10% of the time over the 
period T. L10 can be considered to be the "average maximum" noise level. 

Generally used to describe road traffic noise. 

Free-Field Far from the presence of sound reflecting objects (except the ground), 
usually taken to mean at least 3.5m 

Facade At a distance of 1m in front of a large sound reflecting object such as a 
building façade. 

Fast Time 
Weighting An averaging time used in sound level meters. Defined in BS 5969. 
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In order to assist the understanding of acoustic terminology and the relative change in noise, the 
following background information is provided. 
 
The human ear can detect a very wide range of pressure fluctuations, which are perceived as sound.  
In order to express these fluctuations in a manageable way, a logarithmic scale called the decibel, or 
dB scale is used. The decibel scale typically ranges from 0 dB (the threshold of hearing) to over 120 
dB. An indication of the range of sound levels commonly found in the environment is given in the 
following table. 

 
TABLE 8: TYPICAL SOUND LEVELS FOUND IN THE ENVIRONMENT 

Sound Level Location 

0dB(A) Threshold of hearing 

20 to 30dB(A) Quiet bedroom at night 

30 to 40dB(A) Living room during the day 

40 to 50dB(A) Typical office 

50 to 60dB(A) Inside a car 

60 to 70dB(A) Typical high street 

70 to 90dB(A) Inside factory 

100 to 110dB(A) Burglar alarm at 1m away 

110 to 130dB(A) Jet aircraft on take off 

140dB(A) Threshold of Pain 

 
The ear is less sensitive to some frequencies than to others. The A-weighting scale is used to 
approximate the frequency response of the ear. Levels weighted using this scale are commonly 
identified by the notation dB(A). 
 
In accordance with logarithmic addition, combining two sources with equal noise levels would result 
in an increase of 3 dB(A) in the noise level from a single source. 
 
A change of 3 dB(A) is generally regarded as the smallest change in broadband continuous noise 
which the human ear can detect (although in certain controlled circumstances a change of 1 dB(A) 
is just perceptible). Therefore, a 2 dB(A) increase would not be normally be perceptible. A 10 dB(A) 
increase in noise represents a subjective doubling of loudness. 
 
A noise impact on a community is deemed to occur when a new noise is introduced that is out of 
character with the area, or when a significant increase above the pre-existing ambient noise level 
occurs. 
 
For levels of noise that vary with time, it is necessary to employ a statistical index that allows for this 
variation. These statistical indices are expressed as the sound level that is exceeded for a percentage 
of the time period of interest. In the UK, traffic noise is measured as the LA10, the noise level exceeded 
for 10% of the measurement period.  The LA90 is the level exceeded for 90% of the time and has been 
adopted to represent the background noise level in the absence of discrete events. An alternative 
way of assessing the time varying noise levels is to use the equivalent continuous sound level, LAeq.  
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This is a notional steady level that would, over a given period of time, deliver the same sound energy 
as the actual fluctuating sound. 
 
To put these quantities into context, where a receiver is predominantly affected by continuous flows 
of road traffic, a doubling or halving of the flows would result in a just perceptible change of 3 dB, 
while an increase of more than 25%, or a decrease of more than 20%, in traffic flows represent 
changes of 1 dB in traffic noise levels (assuming no alteration in the mix of traffic or flow speeds). 
 
Note that the time constant and the period of the noise measurement should be specified.  For 
example, BS 4142 specifies background noise measurement periods of 1 hour during the day and 15 
minutes during the night. The noise levels are commonly symbolised as LA90,1hour dB and LA90,15mins dB. 
The noise measurement should be recorded using a ‘FAST’ time response equivalent to 0.125 ms. 
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9.2. Appendix B – Full Measurement Results 
 
FIGURE 13: MEASURED TIME HISTORY – MP1 

 
 
FIGURE 14: STATISTICAL ANALYSIS OF LA90 BACKGROUND – DAYTIME - MP1 
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FIGURE 15: MEASURED TIME HISTORY – MP2 

 
 
FIGURE 16: STATISTICAL ANALYSIS OF LA90 BACKGROUND – DAYTIME – MP2 
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