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1 Introduction 

Ion Acoustics is appointed by Pegasus Group on behalf of Voltalia Ltd to provide advice on 

operational noise associated with a proposed solar farm at Blaenhiraeth Farm, near Llanelli, 

Carmarthenshire.  The proposed facility comprises a 78 hectare solar farm with an energy 

generation capacity of up to 38MW. 

This assessment has been prepared in support of a planning application, which as a Development 

of National Significance (DNS), will be submitted directly to the Planning Inspectorate Wales. 

Solar Farms are not normally considered noisy, and noise as a topic was scoped out of the 

Environmental Statement (ES) which will be submitted with the application.  Nevertheless, various 

electrical components, such as inverters and transformers, can emit low levels of noise. 

Furthermore, Carmarthenshire County Council, in a pre-application response, requested a noise 

assessment (this report) be provided.  A planning condition for operational noise was suggested 

based on British Standard BS 4142: 2014.  The standard allows noise limits to be derived based 

on the existing background noise levels.   

To determine the baseline noise levels, a noise survey was carried out near the site on 4th – 11th 

November 2019.  This report uses this data to derive noise limits for the facility.  Computer 

modelling has been used to predict the noise impact at the nearby receptors and to demonstrate 

that the derived noise limits can be met.  This has been revised following a minor layout change. 

2 Scheme Details 

2.1 Site Location 

The proposed site is located in an undulating rural area in Carmarthenshire, approximately 6.5km 

to the north of Llanelli.  The M4 motorway is some 2.5km east of the site, while the A476 borders 

the site to the west.  The area is sparsely populated and most of the land is used for farming.  

The site layout has solar panels and associated inverters in three separate blocks with the main 

switch gear and the DNO (distribution network operator) transformer located near Blaenhiraeth 

Farm. 

The area has a number of noise sensitive receptors (dwellings) nearby.  Baseline noise levels 

were measured at three locations in the vicinity of these, at proxy locations within the landowner’s 

holdings.  The locations chosen are representative of the properties which are potentially the 

most likely to be affected due to their proximity to the development.  The monitoring locations 

are shown in Figure 1 with the approximately site boundary and surrounding area.  Ordnance 

Survey grid coordinates and the nearest receptor for each measurement location are given in 

Table 1. 
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Figure 1 – Site location showing site, noise monitoring and nearest receptor locations © Google 

Table 1: Noise Assessment Locations 

Assessment Location 
Distance to Nearest 

Sensitive Receptor, m 
Approximate OS Grid Co-

ordinates, (E, N) 

M01 (Cil-Ddewi-uchaf) 50 254573, 206229 

M02 (Keepers Lodge) 90 254070, 205529 

M03 (Cware) 240 253623, 204812 

N 
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2.2 Generation Facility 

The proposed development is for a solar farm split into three areas, with a combined area of just 

over 78 hectares.  There are a number of containerised inverter and transformer units located 

close to the panels, which are then fed into a single DNO transformer station, proposed just to 

the north of Blaenhiraeth Farm.  The inverters and transformers are the primary noise sources 

associated with the development.  An outline plan of the proposed facility is presented in Figure 

2 below. 

 

Figure 2 – Proposed Site Layout 

N 



PENDERI SOLAR FARM 
Noise Assessment for Planning 
 

A1530 R01a 16/01/2020 Page 4 

The nature of solar farms is such that electricity is only generated during daylight hours.  This 

may extend into times considered night time (early mornings before 07:00 hours) and evenings 

(after 19:00 hours) during the summer.   

3 Planning Policy and Other Guidance on Noise 

3.1 Development of National Significance Wales 

A Development of National Significance application is required for large infrastructure schemes of 

major importance to the country and state of Wales.  These may include, for example, major 

transport projects, or energy generation projects as is the case here.  This type of application is 

made to and decided by the Planning Inspectorate on behalf of the Welsh Government, rather 

than the relevant Local Planning Authority.  Nevertheless Carmarthenshire County Council are 

consultee and their response is discussed in Section 3.4 below. 

3.2 Technical Advice Note 8: Planning for Renewable Energy (2005) (TAN 8) 

TAN 8 states that proposals for solar farms should be supported except “where visual impact is 

critically damaging to a listed building, ancient monument or a conservation area vista”.  It does 

not provide specific guidance on noise from solar farms. 

3.3 Technical Advice Note 11: Noise (1997) (TAN 11) 

The current planning guidance in respect of planning and noise in Wales is TAN 11.  With regards 

to noise generating development, which is the case here, the document states: 

“8. Local planning authorities must ensure that noise generating development does not cause 

an unacceptable degree of disturbance.  They should also bear in mind that if subsequent 

intensification or change of use results in greater intrusion, consideration should be given to 

the use of appropriate conditions. 

9. Noise characteristics and levels can vary substantially according to their source and the 

type of activity involved.  In the case of industrial development, for example, the character of 

the noise should be taken into account as well as its level.  Sudden impulses, irregular noise 

or noise which contains a distinguishable continuous tone will require special consideration.  

In addition to noise from aircraft landing and taking off, noise from aerodromes is likely to 

result from engine testing as well as ground movements.  The impact of noise from sport, 

recreation and entertainment will depend to a large extent on frequency of use and the design 

of facilities.  Advice on assessing noise and on factors to consider in relation to the major 

noise sources including roads, railways, airports, industrial and recreational noise and their 

measurement is given in Annex B.” 

The principles set out above, such as considering the character of the noise as well as its absolute 

level, are broadly in line with the assessment principles of BS 4142:2014 +A1: 2019, which are 

discussed later.  The link is explicitly made in Section B17 of TAN 11, although it is noted that the 

version of the standard being referred to is now outdated: 

“B17.  The likelihood of complaints about noise from industrial development can be assessed, 

where the Standard is appropriate, using guidance in BS 4142: 1990.  Tonal or impulsive 

characteristics of the noise are likely to increase the scope for complaints and this is taken 

into account by the "rating level" defined in BS 4142.  This "rating level" should be used when 

stipulating the level of noise that can be permitted.  The likelihood of complaints is indicated 
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by the difference between the noise from the new development (expressed in terms of the 

rating level) and the existing background noise.  The Standard states that, 'A difference of 

around 10 dB or higher indicates that complaints are likely.  A difference of around 5 dB is of 

marginal significance'.  Since background noise levels vary throughout a 24 hour period it will 

usually be necessary to assess the acceptability of noise levels for separate periods (e.g. day 

and night) chosen to suit the hours of operation of the proposed development.  Similar 

considerations apply to developments that will emit significant noise at the weekend as well 

as during the week.  In addition, general guidance on acceptable noise levels within buildings 

can be found in BS 8233: 1987.” 

3.4 Consultee Response 

The scheme is considered a Development of National Significance (DNS), with an Environmental 

Statement (ES) submitted the Planning Inspectorate Wales.  Local planning authorities are 

consultees whose feedback are considered by the inspectorate as part of the application.   

Carmarthenshire County Council’s response dated 27th September 2019 states:  

Noise – has declined to comment due to limited resources at this time, however from previous 

schemes a noise assessment was deemed necessary to ensure the humming of the inverters 

/ substation had no negative impact on third parties.  I attach a guidance document Planning 

and Noise for information.  As an example, the following condition was imposed at Cwmffrwd 

(Application W/31690) as there was a third party house in close proximity: 

The rating level of the noise emitted from the proposed development shall not exceed the 

existing background noise level by 5dB or more.  The noise levels shall be determined at 

the nearest noise sensitive premises or at another location that is deemed suitable by the 

authority.  Measurements and assessments shall be made in accordance with BS 4142: 

1997 Method for Rating Industrial Noise Affecting Mixed Residential and Industrial Areas.  

Where the background noise levels shall be expressed as LA90 1hr and the ambient noise 

levels shall be expressed at LAeq 1hr.  

The above response would indicate that the council are looking for a full assessment with the 

noise impact assessed against the existing background sound level.  As such, a baseline noise 

survey would be required to quantify the existing noise climate.  Furthermore, it is assumed that 

the council would seek an assessment undertaken in line with the latest iteration of the BS4142 

guidance, which is currently BS4142:2014 +A1:2019.  Note that this requires the ‘typical’ 

background noise level to be considered based on 15-minute samples (dB LA90, 15minute). 

3.5 BS4142: 2014 +A1: 2019 – Assessment Principles 

The standard method for assessing noise of an industrial nature affecting nearby housing is British 

Standard BS 4142 “Method for rating and assessing industrial and commercial sound”.  A BS 4142 

assessment is made by determining the difference between the industrial noise under 

consideration and the background sound level as represented by the LA90 parameter, determined 

in the absence of the industrial noise.  The LA90 parameter is defined as the level exceeded for 

90% of the measurement time.  Therefore, it represents the underlying noise in the absence of 

short-term events. 

The industrial noise under consideration is assessed in terms of the ambient noise level, LAeq, but 

a character correction penalty can be applied where the noise exhibits certain characteristics such 
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as distinguishable tones, impulsiveness or, if the noise is distinctively intermittent.  The ambient 

noise level, LAeq is defined as the steady-state noise level with the same energy as the actual 

fluctuating sound over the same time period.  It is effectively the average noise level during the 

period.  The industrial noise level (LAeq) with the character correction (if necessary) is known as 

rating level, LAr, and the difference between the background noise and the rating level is 

determined to make the BS 4142 assessment.  The standard then states: 

a) “Typically, the greater the difference, the greater the magnitude of the impact. 

b) A difference of around +10dB or more is likely to be an indication of a significant adverse 

impact, depending on the context. 

c) A difference of around +5dB is likely to be an indication of an adverse impact, depending 

on the context 

d) The lower the rating level is relative to the measured background sound level, the less 

likely it is that the specific sound will have an adverse impact or a significant adverse 

impact.  Where the rating level does not exceed the background sound level, this is an 

indication of the specific sound source having a low impact, depending on the context.”  

The standard outlines a number of methods for defining appropriate ‘character corrections’ to 

determine the rating levels to account for tonal qualities, impulsive qualities, other sound 

characteristics and/or intermittency. 

BS 4142 states that the ‘typical’ background noise level should be used, in making the assessment 

specifically: 

“In using the background sound level … it is important to ensure that values are reliable and 

suitably represent both the particular circumstances and periods of interest. For this purpose, 

the objective is not simply to ascertain a lowest measured background sound level, but rather 

to quantify what is typical during particular time periods.” 

The standard also highlights the importance of considering the context in which a sound occurs. 

The standard indicates that factors including the absolute sound level, the character of the sound, 

the sensitivity of the receptor and the existing acoustic character of the area should be considered 

when assessing the noise impact.  The absolute sound level is of particular importance where the 

measured background sound levels are low, which is typically taken as LA90 30dB and below.  On 

this, the standard states: 

“Where background sound levels and rating levels are low, absolute levels might be as, or 

more, relevant than the margin by which the rating level exceeds the background.  This is 

especially true at night” 

4 Noise Survey 

A baseline noise survey was carried out on 4th – 11th November 2019.  Unattended noise 

measurements were made at three locations in close proximity to the nearest noise-sensitive 

receptors (houses) to the proposed development.   

Three Rion NL52 sound level meters fitted with a WS-15 windshields were used and set to 

measure various noise parameters (dB LAeq and LA90 etc.) in 15-minute periods.  The microphones 

and windshields were mounted on tripods at a height of approximately 1.5m above local ground 

level.  The meters were calibrated at the start and end of the survey using a Brüel & Kjær Type 
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4231 sound level calibrator with no significant drift observed.  Calibration drift at the end of the 

survey is given for each location in the relevant section.  Calibration certificates are available on 

request. 

4.1 Monitoring Location M01 

Monitoring location M01 was located near to Cil-Ddewi-uchaf, immediately to the north of the 

proposed development.  The noise environment comprised mainly distant traffic noise from the 

A476 and the M4, noise from the natural environment and sporadic noise from the residents and 

visitors to Cil-Ddewi-uchaf.  The monitoring location is shown in Figure 3. 

 
Figure 3 – Noise Monitoring Location M01, looking south 

4.2 Monitoring Location M02 

Measurement Location M02 is considered representative of background sound levels at Keepers 

Lodge, located some 90m to the east of the monitoring location.  The monitor was set up near 

leafy trees, however the property is also surrounded by trees so any wind noise in the leaves 

would be comparable to the receptor.  Aside from this, the noise environment comprised sounds 

of the natural environment and very distant traffic noise.  The measurement location is shown in 

Figure 4. 
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Figure 4 – Noise Monitoring Location M02, looking east towards Keepers Lodge 

4.3 Monitoring Location M03 

Measurement Location M03 was located approximately 250m north of Cware, in the southern 

part of the site.  This location was some 450m east of the A476, which is on the other side of a 

hill crest.  Noise environment comprised mainly distant traffic noise and sounds of the natural 

environment.  The measurement location is shown in Figure 5. 

 

Figure 5 – Noise Monitoring Location M03, looking south towards Cware 
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4.4 Weather 

BS 4142 requires measurements in dry conditions with wind speeds less than 5 m/s.  To determine 

the weather conditions, a portable weather station (Davis Vantage Vue) was set up near M03, 

see Figure 6.  This location was most exposed to wind of the three locations used.  Some rain 

had been reported on all but the first day (4th November), however the quantities measured were 

fairly moderate and the durations short, between 10 minutes and 1½ hours.  10th November had 

been the windiest day with speeds regularly exceeding 5 m/s.  Other days however only saw 

sporadic, and in some cases no, wind speeds above 5 m/s.  Any measurement periods where the 

weather (wind and rain) may have adversely affected the measurements have been excluded 

from the averages. 

 

Figure 6 – Weather Station, looking east towards A476 

5 Survey Results 

The survey results have been analysed to determine the typical background noise levels for the 

day, evening and night-time periods.  These typical values are derived from data from which 

periods with adverse weather condition has been excluded.  Note that data in the appendix 

includes all data.  The values chosen are normally the most common (mode) integer values, 

however in some cases a different values was chosen when this was considered to be more 

representative. 

5.1 Location M01 – Cil-Ddewi-uchaf 

The typical background sound levels measured at this location are summarised in Table 2, with 

full survey data provided in Appendix A.  The calibration drift at the end of the survey period was 

-0.2dB which is within tolerances. 
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Table 2: M01 Typical Background Sound Levels (dB LA90) during Survey Period 

Date Day Evening Night 

4th – 5th November 33dB 31dB 29dB 

5th – 6th November 34dB 27dB 29dB 

6th – 7th November 32dB 36dB 33dB 

7th – 8th November 34dB 27dB 26dB 

8th – 9th November 35dB 31dB 30db 

9th – 10th November 31dB 32dB 30dB 

10th – 11th November 34dB 33dB 36dB 

Typical 33dB 31dB 30dB 

5.2 Location M02 – Keeper’s Lodge 

Table 3 presents the background sound levels measured near Keeper’s Lodge.  The values are 

fairly consistent across the 24-hour day cycle during the entire survey.  The survey data indicates 

a number of days where the daytime background sound levels are slightly lower than evening 

and night time levels.  The reason for this may be increased water flow in the nearby river, Afon 

Morlais, following periods of rain.  This river is some 180m to the north of the monitoring location 

and although periods with rain are excluded, noise levels following rain can be elevated due to 

increased water flow.  Noise levels during dryer periods may be lower and therefore a value of 

37 dB LA90 is taken as a typical level for the day, evening and night-time periods.  Calibration drift 

at the end of the survey period was -0.1dB which is within expected tolerances. 

Table 3: M02 Typical Background Sound Levels (dB LA90) during Survey Period 

Date Day Evening Night 

4th – 5th November 42dB 42dB 41dB 

5th – 6th November 41dB 40dB 39dB 

6th – 7th November 37dB 39dB 40dB 

7th – 8th November 38dB 39dB 38dB 

8th – 9th November 40dB 38dB 37dB 

9th – 10th November 41dB 42dB 42dB 

10th – 11th November 37dB 36dB 43dB 

Typical 37dB 37dB 37dB 

 

5.3 Location M03 – Cware 

The background sound levels measured at M03 are presented in Table 4.  The sound level meter 

stopped logging on the 10th November therefore six days of data were measured rather than 

seven.  Furthermore an intermittent fault in the microphone extension cable occurred which 

resulted in artificially elevated noise levels and audible distortion heard on the audio samples.  

Theses samples have been omitted from the analysis.  The noise levels measured on 8th – 9th 

November were virtually unaffected, and are lower than other days and therefore are being 

chosen as typical.  Calibration drift at the end of the survey was -0.3dB which is within tolerances 

and indicates that the cable fault did not affect the calibration. 
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Table 4: M03 Typical Background Sound Levels (dB LA90) during Survey Period 

Date Day Evening Night 

4th – 5th November 39dB 36dB 34dB 

5th – 6th November 36dB 39dB 32dB 

6th – 7th November 38dB 34dB 33dB 

7th – 8th November 36dB 32dB 33dB 

8th – 9th November 35dB 32dB 29dB 

9th – 10th November 37dB 34dB 34dB 

Typical 35dB 32dB 29dB 

5.4 Analysis of Background Sound Levels and Noise Targets 

The noise levels measured on site are moderately low.  The noise environment in general 

comprised noises of the natural environment, with distant road traffic noise making a contribution 

also.  The site is set back from major highways however and therefore there is no obvious pattern 

associated with traffic noise, for example higher noise levels rush hour periods. 

The Carmarthenshire County Council’s suggested planning limit, discussed in Section 3.4, requires 

the operational noise to be no more than 5dB above the background noise.  The typical 

background sound levels derived above are summarised in Table 5 with the noise limits derived 

in line with Carmarthenshire County Council guidance.  The noise limits are set out in terms of 

the BS 4142 rating level (dB LAr) including any penalties for tonality. 

Table 5: Measured Background Sound Level Summary 

Location Period 
Typical Background 

Sound Level LA90, dB 

Rating Noise Limit 

(LA90 +5dB), LAr, dB 

M01 Cil-Ddewi-uchaf 
Daytime 33 38 

Evening 31 36 

M02 Keepers Lodge 
Daytime 37 42 

Evening 37 42 

M03 Cware 
Daytime 35 40 

Evening 32 37 

As the scheme is a solar farm, the vast majority of its operation will occur during daytime hours.  

During the summer months, production of electricity may occur earlier than 07:00 hours and 

slightly later than 19:00 hours, depending on cloud cover as well as sunrise and sunset times.  

However, the generation will not be at full capacity until the middle portions of the day due to 

the angle of the sun relative to the panels etc.  Consequently the inverters will be working at a 

lower load and generate less noise than they would in the middle of a sunny day.  The lowest 

daytime noise limit is 38 dB LAr. 
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6 Noise Predictions 

A noise model has been constructed using IMMI1 noise modelling software to predict noise levels 

to the nearest noise-sensitive receptor locations.  Within the modelling software, propagation of 

noise has been calculated in accordance with ISO 9613-22 with the following input parameters: 

 Downwind propagation (noise levels under crosswind and upwind conditions will be less); 

 Soft ground between the noise source and the receiver locations (G = 1.0), 

 Ambient air temperature of 10°C and 70% Relative Humidity; and, 

 Barriers and screening influence calculated in accordance with ISO 9613-2. 

The input source data for the model is described below.  The exact equipment for use on the site 

has not yet been identified, therefore example noise data for typical equipment used on other 

solar projects has been used here to show the likely noise levels the scheme may generate. 

6.1 Noise Data 

The site is split into three blocks over a large area.  A total of 16 localised transformer centres 

will be distributed across the site as shown in the layout plans.  These will contain transformers 

and inverters in a shipping container module. The outputs of these units are then fed to a DNO 

substation near the existing landowner’s residence.  These two items will be the only significant 

noise sources at the site.  Typical sound power levels for these sources are given in Table 6 

below. 

Table 6: Noise Data 

Noise Source 
Sound Power Level (dB) in Octave Bands, Hz Overall, 

dB LWA 63 125 250 500 1000 2000 4000 

Inverter & 
Transformer 

88.5 92.1 86.8 84.8 85.6 85.4 78.3 90.6 

DNO Power 

Transformer 
78.0 78.8 80.4 83.7 77.7 67.6 62.0 83.0 

Data for the packaged inverter/transformer units has been taken from Ion Acoustics’ 

measurements.  The data for the DNO transformer is based on manufacturer’s data. 

                                                
1 IMMI noise mapping https://www.immi.eu/en/noise-mapping-with-immi.html 
2 ISO 9613-2: Acoustics – Attenuation of sound during propagation outdoors: Part 2: General method of calculation 
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7 Operational Assessment 

7.1 Noise Contours 

The noise predictions are presented in the first instance as a noise contour plot below.  The 

indicative noise contours presented in Figure 7 assume that all equipment is running at full 

capacity, which is only likely to occur in the middle of a sunny day.  The identified receptor 

locations are identified on the figure below. 

 

Figure 7 – Indicative Noise Contour Plot, dB LAeq 

The noise contour plot above indicates that the propagation of noise is restricted to the immediate 

area surrounding the site.  The lowest contour shown is the 38dB contour which indicates the 

point of compliance with the lowest daytime noise limit.  All residential locations can comply with 

this limit. 

N 
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In addition to the noise contours, the model has been used to calculate specific noise levels at 

the third-party receptor locations shown above.  These predicted levels have been used to 

evaluate the noise impact in accordance with the methodology detailed in BS 4142. 

7.2 Predicted Noise Levels at Receptors 

The scheme will operate only during daylight hours, with full capacity reached around the middle 

of the day on a sunny day.  The predicted noise levels are given in Table 7. 

Table 7: Noise Impact Assessment 

Receptor Location 
Predicted (Specific) 

level, dB(A) 

Rating level, 

dB LAr 

Lowest Rating 

Noise Limit (ref 

Table 5) dB LAr 

Difference, 

dB 

Wayside 28 28 

38 

-10 

Llwyn-on 28 28 -10 

Keeper’s Lodge 29 29 -9 

Blainhireath Fach 27 27 -11 

Cware 30 30 -8 

Mayfield Lodge 31 31 -7 

Clochyrie 32 32 -6 

Graig-fach 29 29 -9 

Cil-Ddewi-fawr 31 31 -7 

Cil-Ddewi-uchaf 24 24 -14 

Blaenhireath Farm 35 35 -3 

The noise predictions above do not include any character corrections.  Whilst sources such as 

transformers can be perceived as tonal close to the unit, any tonality will be masked by other 

environmental noise at residential distances.  Therefore no tonal corrections are considered. 

The predicted rating noise levels detailed above would comply with the noise limits set out in the 

Carmarthenshire County Council’s suggested planning condition for daytime and evening 

operation.  Noise levels in all cases are less than 5dB above the typical daytime background sound 

level such that there will not be an adverse impact according to BS 4142:2014. 

7.3 Uncertainty 

BS 4142 requires an assessment of uncertainty.  The prediction method in line with ISO 96133 is 

thought to be accurate to ±3dB but further uncertainty occurs in the source noise levels and in 

the background sound survey.  Nevertheless at the most sensitive location (financially involved) 

there is a 3dB margin of compliance.  Furthermore predicted noise levels are low in absolute 

terms and would remain low even if uncertainty is considered. 

  

                                                
3 ISO 9613:1996 Acoustics – Attenuation of sound propagation outdoors 
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8 Summary 

A noise assessment has been carried out for a proposed solar farm on land at Blaenhiraeth Farm, 

near Llanelli, Carmarthenshire to assess the potential noise impacts arising from its operation.  

Appropriate noise limits have been derived in line BS 4142 and with the Carmarthenshire County 

Council’s suggested planning condition, as given in Section 3.4.  

Based on this information, the calculations indicate that operational noise during the likely 

operating hours (during the daytime) would be within the prescribed noise limits, i.e. no more 

than 5dB above the typical background sound levels measured at nearest sensitive receptors. 

Operation outside of what is typically considered daytime hours (07:00 – 19:00) would be rare, 

and certainly not at 100% operating capacity, which would consequently result in the noise levels 

generated being lower.  As such the scheme is considered compliant with the noise limits overall. 

Given the above, it is considered that there are no noise-related issues associated with the 

proposed solar farm which would prevent the granting of full planning permission. 
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MU1 – Cil-Ddewi-uchaf 
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M02 – Keeper’s Lodge
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M03 – Cware
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