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1.0 Introduction  

 

Aether Acoustics is appointed by Richard Bowen to carry out an assessment of 

environmental noise from a proposed 11kW hydroelectric power generation system.  

 

This document provides an assessment of the potential noise impact from the proposal as 

relates nearby noise sensitive receptors (dwellings). 

 

The turbine could operate continuously on demand and as such a day and night time noise 

assessment would be appropriate. 

 

The acoustic assessment includes sections covering the following aspects: 

 

• The results of a baseline noise survey in the vicinity of the nearest dwellings to the 

proposed turbine house. 

• Criteria for acceptable noise levels inside and outside noise sensitive receptors, based 

on recognised guidance. 

• Assessment of noise levels affecting the nearest dwellings in the context of 

recognised guidance. 

• Recommendations on the potential noise impact of the system. 

 

2.0 Baseline Noise Survey 

 

2.1 Measurement Procedures 

 

A baseline noise survey was undertaken by Stratton Barrett between 20:00 – 01:00 hours on 

18th – 19thJuly 2024. Weather at the time of the survey was fine with low wind speeds 

(measured locally using a handheld anemometer at 2-5m/s). No rainfall was measured during 

the survey and as such all measurements were taken in fully dry conditions. 

 

The meter was positioned at a representative location near a holiday home at Plas Farm (R1) 

and outside Cilybebyll Manor (R2). 

 

The instrumentation used for the environmental noise survey consisted of a Norsonic NOR 

140 Type 1 precision sound level meter and B&K 4231 calibrator. Laboratory calibration 

certificates are included at the end of this report. 

 

The equipment was calibrated before and after the noise measurements. The sound level 

meter measured A-weighted (fast response) noise levels as well as octave band data. 

The measurement locations are shown in Figure 1 below (L1 & L2 marked in red). 
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Figure 1: Open Street Map view, measurement locations and nearest receptors 

 

2.2 Summary of Measured Ambient Noise Levels 

 

Full results of the noise levels recorded by Aether Acoustics during the course of the 

noise survey are included in Appendix A of this report. 

 

The following table summarises the results of the noise measurements in terms of 

averaged statistical noise levels. 

 

Location Period Description LAFmax LAeq LA90 

L1 Daytime Plas Farm (R1) @80m 61 44 43 

L1 Night time  Plas Farm (R1) @80m 68 44 43 

L2 Daytime 
Gardens of Plas Cilybebyll (R2) 

@200m 
59 39 37 

L2 Night time  
Gardens of Plas Cilybebyll (R2) 

@200m 
62 37 36 

 
Table 1: Summary of averaged noise measurement results (dBA) 
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2.3 Description of the Noise Climate 

 

The noise climate at the survey location is dominated by the Clydach River, which runs 

through the property. The measured levels are generally constant for each period / location. 

 

Noise from work activities on the farm would be expected to elevate the background sound 

level (BSL) periodically when underway. 

 

2.4 Description of the Proposal 

 

The proposal is understood to comprise of the following: 

 

• A small intake structure across the watercourse on the face of a waterfall at Blaen-

nant to the East of Plas Farm, incorporating a Coanda screen with 1.3mm apertures 

and stilling chamber. 

• A pipeline of HDPE plastic pipe (200mm outside diameter) running from the intake 

down to a turbine house on the West side of the watercourse. The pipeline is 600m 

long and mainly buried. 

• A wood clad turbine house building with a pitched roof, enclosing the hydroelectric 

turbine, generator, and control panel. 

• A 10m long, 225mm diameter discharge pipe with a screen with 25mm spacing, and 

an outfall, in the form of a mortared stone cascade, to return water to the beck at the 

rear of the powerhouse.  

• A buried electrical cable from the turbine enclosure to the Cilybebyll Manor 

connection point. 

 

The proposed turbine house will be of solid masonry walls with timber cladding, a slate roof 

(uninsulated internally) and incorporating solid timber double doors (to North elevation) with 

acoustic threshold and perimeter seals. Any ventilation openings will be acoustically treated 

(not part of the scope of this assessment). 

 

3.0 Noise Assessment Criteria  

 

In order to assess the potential noise impact of the proposal, Aether Acoustics has 

reviewed the following guidance documents and standards: 

 

• British Standard 8233: 2014 

• World Health Organisation Guidelines on Community Noise 

• British Standard 4142: 2014 

• Planning Guidance Technical Advice Note (Wales) TAN 11 

 

3.1 BS 8233: 2014 

 

BS 8233 provides a code of practice for the sound insulation of a variety of building types 

affected by general environmental noise. It provides recommendations for control of noise 

in and around buildings and suggests appropriate internal ambient noise level criteria / 

limits for a variety of different situations including residential properties.  
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The following table summarises the noise limits suggested by BS 8233 applying to 

residential properties. 

 

Activity Room 
Good Design Range LAeq, T dB 

07:00-23:00hrs 23:00-07:00hrs 

Resting  Living rooms 35 - 

Dining Dining room / area 40 - 

Sleeping (or 

daytime resting) 
Bedrooms 35 30 

 

Table 2: Noise limits inside residential properties suggested in BS 8233 

 

3.2 WHO Guidelines on Community Noise 

 

In 1980 the World Health Organisation proposed environmental health criteria for community 

noise including consideration of noise levels at which sleep disturbance may take place. 

 

The guidance suggests that an internal LAeq below 30dB is required to preserve the 

restorative process of sleep. This is equivalent to a free-field level of around 42 to 45dB LAeq 

or a façade level of 45 to 48dB LAeq, assuming open windows. 

 

Section 4.3.1 of the document also defines reasonable outdoor noise limits with the aim of 

protecting outdoor amenity users from annoyance. In order to protect the majority of people 

from moderate annoyance, an outdoor limit of 50dBLAeq from steady, continuous noise is 

recommended. 

 

3.3 BS 4142: 2014 

 

British Standard 4142: 2014 “Methods for assessing and rating industrial and commercial 

sound” describes methods for rating and assessing sound of an industrial and/or commercial 

nature. The methods described in this British Standard use outdoor sound levels to assess 

the likely effects of sound on people who might be inside or outside a dwelling or premises 

used for residential purposes upon which sound is incident. 

 

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

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

adverse impact, depending on the context. 

c) A difference of around +5 dB 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 source 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. 

 

BS 4142 notes that: Adverse impacts include, but are not limited to, annoyance and sleep 

disturbance. Not all adverse impacts will lead to complaints and not every complaint is proof 

of an adverse impact. 
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3.4 Planning Guidance TAN 11 (Wales) 

 

TAN 11 guidance determines that the methodology detailed in British Standard 4142 (2014) 

should be used in assessing and specifying noise limits for new noise sources. 

 

The Environmental Protection Act 1990 is also referenced, in which local authorities may 

serve abatement notices on those responsible for noise sources defined as a statutory 

nuisance. 

 

3.5 Recommended Noise Criteria 

 

Based on the guidance above, the following criteria would be recommended: 

 

• A rating level not exceeding the existing BSL at the nearest residential receptor for 

any period, i.e. ≤36dBLA90,15mins (BS 4142: 2014). 

• Noise levels inside any habitable room (on or off the Plas Farm site) should not 

exceed 30dBLAeq,8hr for night time periods (BS 8233: 2014). 

• External noise levels should not exceed 50dB LAeq,16hr in outdoor amenity areas for 

daytime periods. 

 

4.0 Noise Assessment 

 

4.1 Background Sound Level 

 

A statistical analysis of LA90 data suggests an evening and night time background sound level 

(BSL) of 43dBLA90 at Plas Farm and 36dBLA90 at Plas Cilybebyll. 

 

The BSL is generally constant and would be dependent on the flow of the river running 

through the site; during the survey river noise was the dominant noise source and highly 

audible, having rained recently. In periods of minimal flow volume, noise from the river will 

likely be quieter, however it would be unlikely that the turbine would be operational in this 

case. 

 

The BSL was not measured at the property located approx. 450m South of the proposed 

turbine (address to be confirmed). However, this property is also positioned close to the 

Clydach River and as such it would be expected that background sound levels will be similar 

to those at Plas Cilybebyll (approx. 36dBLA90). 

 

4.2 Turbine Noise Levels 

 

This section provides predictions of receiver incident noise levels at the nearest properties 

based on the turbine noise data provided. 

 

A single figure (dBA) noise measurement value inside the turbine house of up to 86dBA 

(turbine running at full power) has been provided by the equipment supplier (no field 

measurement was possible). Octave band noise data was sought however this was 

unavailable. 
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It is calculated that an internal level of 86dBA would be attenuated to approx. 60-65dBA 

externally at 1m distance from the turbine house double doors. This would be a cautious 

estimate assuming small air gaps along door threshold etc. 

 

Tables 3A – 3C below detail the predicted noise impact of the turbine at the nearest 

receptors. 

 

Parameter 

(Night Time 15mins) 
Location Total dBA 

Quoted internal noise level, turbine at full 

power 

Inside turbine 

house 
86 

Immediately outside the turbine house 

(North elevation) 

@1m from 

double doors 
65 

External Specific Level at NSR 1 (Plas 

Farm) 
@80m ≤30 

Measured Background Sound Level LA90  Plas Farm 43 

Specific Level compared with BSL  -13 

 
Table 3A: Predicted night time external incident receptor level, Plas Farm 

 

Parameter 

(Night Time 15mins) 
Location Total dBA 

Quoted internal noise level, turbine at full 

power 

Inside turbine 

house 
86 

Immediately outside the turbine house 

(North elevation) 

@1m from 

double doors 
65 

External Specific Level at NSR 2 (Plas 

Cilybebyll) 
@200m ≤22 

Measured Background Sound Level LA90  Plas Cilybebyll 36 

Specific Level compared with BSL  -14 

 
Table 3B: Predicted night time external incident receptor level, Plas Cilybebyll 

 

Parameter 

(Night Time 15mins) 
Location Total dBA 

Quoted internal noise level, turbine at full 

power 

Inside turbine 

house 
86 

Immediately outside the turbine house 

(South elevation) 

@1m from block 

work 
≤60 

External Specific Level at NSR 3 

(Dwelling @450m South of turbine house) 
@450m ≤15 

Measured Background Sound Level LA90  
Dwelling to 

South of turbine 
36 

Specific Level compared with BSL 

(estimated) 
 -21 

 
Table 3C: Predicted night time external incident receptor level, Dwelling 450m South 
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It has been calculated that noise break-out from the turbine house would result in a worst-case 

specific noise level approx. 30dBLAeq,15mins at the nearest NSR. This would be approx. 13dB below 

the BSL. 

 

An internal level approx. 15-18dBA could be expected inside habitable rooms at Plas Farm 

assuming partially open windows. This would be in compliance with the noise limits defined in BS 

8233:2014 for bedrooms at night. Noise levels in habitable rooms at NSRs 2 & 3 would be 

significantly lower and as such would likely be inaudible. 

 

The predicted receiver level of 30dBA would be in compliance with WHO guidance on acceptable 

noise levels in outdoor amenity areas (≤50dBA). 

 

4.3 Turbine Rating Level (BS 4142) 

 

British Standard 4142 methodology includes the potential for penalty corrections when 

assessing a noise source, to account for impulsivity, intermittency and tonal characteristics. 

The document states: 

 

Certain acoustic features can increase the significance of impact over that expected from a 
basic comparison between the specific sound level and the background sound level. Where 
such features are present at the assessment location, add a character correction to the 
specific sound level to obtain the rating level. 
 

A correction of up to +9dB can be applied for impulsivity of a source. In this instance, it will 

be likely that noise from the turbine will be generally constant without distinguishable 

impulsivity. 

 

A correction of +3dB can be applied where the intermittency of the source is readily 

distinctive against the residual acoustic environment. It would be unlikely that any 

intermittency in the running of the turbine would be over a short enough time period to be 

readily distinctive and as such no penalty would be recommended. 

 

No data is available for octave band noise levels from the turbine and as such it is not 

possible to analyse potential tonality in this case. It may be that the unit exhibits some tonal 

characteristics in the low – mid frequency bands (a rumbling or humming character) and as 

such a penalty of +2dB may be deemed appropriate (just perceptible at the receptor).  

 

Table 5 below provides a summary of rating level parameters according to BS 4142:2014. 

 

Receptor 
Min. 

Distance 

Specific Level 

at Receptor 

LAeq,T 

Appropriate Penalty 
Rating 

Level 

Rating 

compared 

with BSL 
Impulsivity Intermittency Tonality 

NSR 1 80m ≤30dB 0 0 2 32dB -11dB 

NSR 2 200m ≤22dB 0 0 2 24dB -12dB 

NSR 3 450m ≤15dB 0 0 2 17dB -19dB 

 

Table 5: Summary of potential noise impact compared with the measured BSL 

 

It can be seen that the rating levels at all NSRs would be significantly below the BSL for day 

and night time periods. 
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4.4 Other Potential Noise Sources 

 

Other potential noise sources associated with the installation would be limited to water 

movement (inlet / outlet); no other mechanical items would be proposed. 

 

Water movement over the proposed intake screen (at Blaen-nant) would not be expected to 

create significant turbulence and as such would be highly unlikely to elevate cumulative noise 

levels from the river as relates receptors at this location. 

 

Likewise, the stone cascade outfall at Plas Farm would provide insufficient turbulence to 

create any significant additional water flow noise, and as such will have no effect on NSRs. 

 

5.0      Conclusions 

 

Aether Acoustics has undertaken a noise impact assessment for the proposed hydro 

scheme at Plas Farm. 

 

The assessment makes the following conclusions: 

 

• Background sound levels were measured in the vicinity of the proposal; the noise 

climate is dominated by the river and as such is generally constant (day and night 

time, dependent on flow volume). 

• The proposed turbine house will be of a substantial construction and any egress 

paths (e.g. ventilation penetrations) will be fitted with acoustic attenuation, door 

seals etc. in line with good practice. 

• Noise levels inside the turbine house have been estimated at approx. 86dBA (full 

power). This would equate to a worst-case receptor level approx. 30dBA at Plas 

Farm (32dB Rating Level). This would be at least 11dB below the prevailing BSL 

and as such would be very unlikely to present the potential for adverse noise 

impact. 

• Internal noise levels <18dBA could be expected from the turbine at the nearest 

NSR, which would be 12dBA better than good design criteria described in BS 

8233:2014. 

• The applicant owns Plas Farm and Plas Cilybebyll; the nearest third-party receptor 

is at a distance of approx. 450m, whereat a noise level of 15dBA or less would be 

predicted, i.e. unlikely to be audible outside. 

• Any water redirection / outflow associated with the proposal would have negligible 

effects on river noise in general at each location. 

• The proposal would be in compliance with guidance discussed in Section 3 of this 

report and in line with the recommended criteria detailed in Section 3.5. 
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Full Results of  

Noise Survey 
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RTC Duration Location LAeq LAFmax LA10 LA90 

(2024/07/18 20:24:19.00) (0:0:16.0) CAL 94.0 94.0 94.0 93.8 

(2024/07/18 20:26:17.00) (0:5:0.0) 1 43.9 49.7 45.1 43.5 

(2024/07/18 20:31:19.00) (0:5:0.0) 1 44.3 57.1 49.1 43.5 

(2024/07/18 20:36:21.00) (0:5:0.0) 1 44.4 58.2 50.6 43.5 

(2024/07/18 20:41:23.00) (0:5:0.0) 1 43.9 47.6 45.2 43.5 

(2024/07/18 20:46:25.00) (0:5:0.0) 1 43.8 47.3 45.3 43.4 

(2024/07/18 20:51:27.00) (0:5:0.0) 1 43.8 47.8 44.9 43.5 

(2024/07/18 20:56:30.00) (0:5:0.0) 1 44.1 60.7 47.0 43.5 

(2024/07/18 21:01:32.00) (0:1:46.0) 1 44.4 51.9 49.1 43.6 

(2024/07/18 21:07:00.00) (0:5:0.0) 2 38.0 53.0 43.7 37.0 

(2024/07/18 21:12:03.00) (0:5:0.0) 2 40.3 56.5 51.0 37.0 

(2024/07/18 21:17:05.00) (0:5:0.0) 2 39.1 51.1 45.1 37.2 

(2024/07/18 21:22:07.00) (0:5:0.0) 2 40.5 56.0 50.3 37.0 

(2024/07/18 21:27:09.00) (0:5:0.0) 2 41.7 57.1 51.7 37.2 

(2024/07/18 21:32:11.00) (0:5:0.0) 2 38.1 48.0 42.9 37.3 

(2024/07/18 21:37:13.00) (0:5:0.0) 2 37.8 58.5 39.4 37.1 

(2024/07/18 21:42:15.00) (0:5:0.0) 2 37.8 48.3 41.5 37.1 

(2024/07/18 21:47:18.00) (0:5:0.0) 2 37.7 49.2 39.9 37.1 

(2024/07/18 21:52:20.00) (0:5:0.0) 2 37.4 44.5 40.4 36.9 

(2024/07/18 21:57:22.00) (0:5:0.0) 2 37.4 41.2 39.4 37.0 

(2024/07/18 22:02:24.00) (0:5:0.0) 2 38.3 50.6 46.2 37.1 

(2024/07/18 22:07:26.00) (0:5:0.0) 2 37.4 43.8 38.2 37.1 

(2024/07/18 22:12:28.00) (0:5:0.0) 2 37.5 43.7 40.8 37.0 

(2024/07/18 22:17:31.00) (0:5:0.0) 2 37.5 39.1 38.3 37.1 

(2024/07/18 22:22:33.00) (0:2:56.0) 2 37.8 46.6 41.0 37.4 

(2024/07/18 22:30:11.00) (0:5:0.0) 1 43.7 50.3 44.4 43.3 

(2024/07/18 22:35:13.00) (0:5:0.0) 1 43.7 44.6 44.2 43.4 

(2024/07/18 22:40:15.00) (0:5:0.0) 1 43.7 44.6 44.3 43.4 

(2024/07/18 22:45:17.00) (0:5:0.0) 1 43.7 44.9 44.3 43.4 

(2024/07/18 22:50:20.00) (0:5:0.0) 1 43.8 49.8 45.7 43.4 

(2024/07/18 22:55:22.00) (0:5:0.0) 1 43.7 44.7 44.3 43.4 

(2024/07/18 23:00:24.00) (0:5:0.0) 1 43.7 44.8 44.3 43.4 

(2024/07/18 23:05:26.00) (0:5:0.0) 1 43.7 44.7 44.3 43.4 

(2024/07/18 23:10:29.00) (0:5:0.0) 1 43.7 45.3 44.3 43.4 

(2024/07/18 23:15:31.00) (0:5:0.0) 1 43.7 48.6 44.4 43.4 

(2024/07/18 23:20:33.00) (0:5:0.0) 1 43.8 45.2 44.4 43.4 

(2024/07/18 23:25:36.00) (0:5:0.0) 1 43.8 44.6 44.3 43.5 

(2024/07/18 23:30:38.00) (0:5:0.0) 1 43.8 47.6 44.9 43.5 

(2024/07/18 23:35:40.00) (0:5:0.0) 1 43.8 44.9 44.4 43.5 

(2024/07/18 23:40:42.00) (0:5:0.0) 1 44.3 68.4 44.5 43.5 

(2024/07/18 23:45:44.00) (0:2:6.0) 1 44.3 62.2 47.3 43.4 

(2024/07/18 23:52:04.00) (0:5:0.0) 2 37.7 62.0 40.7 36.0 

(2024/07/18 23:57:06.00) (0:5:0.0) 2 36.4 38.0 37.2 36.1 

(2024/07/19 00:02:08.00) (0:5:0.0) 2 36.6 41.4 38.9 36.1 
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(2024/07/19 00:07:10.00) (0:5:0.0) 2 36.3 37.9 37.0 36.0 

(2024/07/19 00:12:12.00) (0:5:0.0) 2 36.2 38.3 37.4 36.0 

(2024/07/19 00:17:14.00) (0:5:0.0) 2 36.3 38.0 37.4 36.0 

(2024/07/19 00:22:17.00) (0:5:0.0) 2 36.3 37.7 36.9 36.1 

(2024/07/19 00:27:18.00) (0:5:0.0) 2 36.4 38.0 37.3 36.1 

(2024/07/19 00:32:20.00) (0:5:0.0) 2 36.4 37.9 37.4 36.1 

(2024/07/19 00:37:22.00) (0:5:0.0) 2 36.3 37.2 36.8 36.1 

(2024/07/19 00:42:24.00) (0:5:0.0) 2 36.3 37.4 37.0 36.0 

(2024/07/19 00:47:26.00) (0:5:0.0) 2 36.3 38.4 37.3 36.0 

(2024/07/19 00:52:29.00) (0:5:0.0) 2 36.3 37.6 36.8 36.1 

(2024/07/19 00:57:31.00) (0:5:0.0) 2 38.0 55.9 45.4 36.1 

(2024/07/19 01:02:18.00) (0:0:19.0) CAL 94.1 94.0 94.0 93.9 

 
Appendix A: Full results of noise measurements at Plas Farm, 18th July 2024 
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Appendix B 

Calibration Certificates 
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