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GLOSSARY 
 

• AGL — Above Ground Level: height relative to the ground directly beneath the aircraft (e.g., 150 m 
AGL ≈ 492 ft). 

• AMSL — Above Mean Sea Level: altitude relative to sea level (not used for noise distances in this 
report). 

• FATO — Final Approach and Take-Off area: the marked landing/lift-off area. 

• RTOL — Rearward Take-Off and Landing: a steep/near-vertical hover profile close to the FATO to 
minimise low-altitude running over receptors. 

• NSR – Noise Sensitive Receptor. A location representing human exposure (e.g., dwelling façade). 

• Overflight — A pass approximately overhead of a receptor (used here as a 150 m AGL reference 
case). 

• Slant distance (r) — Straight-line distance from aircraft to receptor  

• LAFmax — A-weighted Fast maximum level: the peak (fast time-weighting) sound level during an event. 

• SEL — Sound Exposure Level: A-weighted, time-integrated energy of a single event, referenced to 1 s 
(dB). 

• LAeq,T — Equivalent Continuous A-weighted Level over period T (e.g., LAeq,16h day, LAeq,8h night). 

• EPNL — Effective Perceived Noise Level (EPNdB): certification metric for flyover noise; anchors 
conversions to SEL/LAFmax at 150 m. 

• Typical / Busy — Movement count scenarios used for LAeq scaling (numbers defined in Tables). 

• BHA – Neighbourhood Aware — British Helicopter Association good-practice principles to minimise 
disturbance. 

• CAP 725 / CAP 1616 — UK CAA guidance on aviation environmental assessment/airspace change. 

• WHO night guidance — Context for indoor LAFmax (≤45 dB not more than 10–15 times per night). 
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1 INTRODUCTION AND SUMMARY 

Anderson Acoustics Ltd has been appointed to undertake a helicopter noise assessment for the 
proposed Air Ambulance facility at Land West of Rhuallt. The facility will include two helipads, apron 
space, hangar, offices, accommodation, and associated facilities. 
 

Operations will involve emergency missions, with night-time activity expected to be by exception. 
The objective is to assess potential noise impacts, benchmark against relevant UK and international 
guidance, and advise on mitigation as required. 
 
The proposed Air Ambulance facility will generate intermittent, short-duration helicopter 
movements driven by emergency demand. Noise has been assessed using certificated data for the 
H145 and two assessment cases: (i) a conservative overhead robustness case; and (ii) a centreline-
aligned operational case reflecting confirmed safety geometry and representative operational 
heights, forming the basis of the mitigation strategy. Across all receptors, predicted external single-
event LAFmax remains below 85 dB, and daytime LAeq,16h meets the 50/55 dB external context. 
Predicted internal levels with windows closed meet 35 dB LAeq,16h at permanent residential receptors. 
The night-time assessment is event-based; per-event awakening probabilities are low and combined 
risks remain low across the assessed activity scenarios, and very low with windows closed. With the 
mitigation measures in place, significant adverse noise effects are unlikely. 
 
Accordingly, this report presents an assessment of the potential for noise impacts from the proposed 
facility on nearby noise-sensitive receptors in light of relevant guidance and the existing conditions. 
 
Independent helicopter noise measurements undertaken by Formant Acoustics at an operational 
Welsh Air Ambulance base have been reviewed as part of this assessment. The measured event 
levels are consistent with the order of magnitude of the calculated sound levels used in this report 
and provide corroborative evidence that the assessment does not underestimate noise exposure. 
The conclusions are therefore unchanged. 
 
The report is set out as follows: the assessment methodology is presented in Section 2; the 
assessment details and findings are presented in Section 4; mitigation measures are presented in 
Section 5; and the conclusions are given in Section 6. 
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2 PROPOSED DEVELOPMENT AND OPERATIONAL CONTEXT 

The proposed development comprises an Air Ambulance operational base including two helipads, 
apron space, hangar, offices, accommodation and associated support facilities. The facility will 
support emergency helicopter missions only; no routine training or non-emergency flying is proposed 
from the site. 
 
Operations are driven entirely by emergency demand and are not pre-planned. Based on current 
operational arrangements, aircraft departures would typically occur between 08:00 and 02:00. In 
rare circumstances, aircraft may return after 02:00 following completion of an emergency mission 
initiated earlier in the shift. 
 
As an emergency service, the timing and frequency of movements cannot be constrained by fixed 
curfews or caps. Accordingly, the noise assessment is based on defined activity scenarios to test 
sensitivity to different levels of night-time demand, rather than on fixed operational limits. 
 
Access by rapid response road vehicles forms part of the overall operation. For the purposes of this 
assessment, it has been assumed that sirens would not normally be used within the site or 
immediate vicinity, and that any associated road vehicle noise would be short in duration and 
comparable with typical emergency vehicle activity on the local road network. 
 

Operational Routing and Wind Conditions 

Aircraft operations will follow the defined FATO centreline for approximately one mile from the 
helipad in order to maintain required operational safety geometry. This results in a predominantly 
west–east aligned access corridor reflecting the orientation of the site. 
 
The direction of departure and approach is wind-driven. Under prevailing westerly conditions, 
departures would typically occur to the west with arrivals from the east. In easterly conditions this 
would reverse. Accordingly, receptors to both east and west have been assessed. 
 
Descent below 500 ft would normally occur only within the final approach phase. However, precise 
aircraft height at intermediate distances cannot be fixed, as climb and descent performance varies 
depending on wind, aircraft weight, mission requirements and air traffic control constraints. 
 
For assessment purposes, conservative representative heights provided by the operator have been 
applied to receptors located beneath or adjacent to the centreline corridor. These values represent 
reasonable worst-case operational conditions. In favourable weather and lighter weight scenarios, 
aircraft heights would typically exceed those assumed, resulting in lower noise exposure. 
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3 METHODOLOGY 

3.1 Introduction 

There are no helicopter-specific national standards in Wales (or the wider UK) for assessing 
environmental sound from helicopter operations. Accordingly, a best-fit approach is taken, drawing 
on relevant UK/Welsh planning policy and international/public-health guidance, together with 
aviation material and accepted acoustics practice, as set out below.  
 
For context, aircraft in flight are generally exempt from action in nuisance in UK law, provided the 
flight complies with the Air Navigation Order and normal aviation rules. This reinforces the value of 
proactive planning—designing operations and engagement to minimise the risk of adverse effects, 
rather than relying on enforcement.  
 
In preparing this report, in addition to the references listed later, regard has been had to the 
following Welsh/UK sources and frameworks: 
 

• Planning Policy Wales (PPW) (12th Edition, 2024), which embeds sound and soundscape 
principles within placemaking and sets the national planning context.  

• Technical Advice Note (TAN) 11. The 1997 TAN remains material while the Welsh Government 
progresses updated guidance on air quality, noise and soundscape (consultation draft published 
2022/23). Where relevant, the emerging draft informs good practice alongside PPW.  

• Noise and Soundscape Plan for Wales 2023–2028, which explains the Government’s 
programme (including updating TAN 11 and embedding soundscape thinking) and is useful 
context for planning/engagement around helicopter activity.  

• Environmental Noise (Wales) Regulations 2006, transposing the EU Environmental Noise 
Directive and introducing the strategic indicators Lden (annoyance) and Lnight (sleep), which 
inform how aviation noise is described at a strategic level. (While these mapping metrics aren’t 
designed for infrequent helicopter events, they set the wider policy context.)  

• International and aviation guidance, including WHO community and night-noise guidance (for 
LAeq and LAmax/sleep health framing) and CAA/industry material on aircraft noise metrics and 
procedures. Where helicopter-specific UK policy is limited, we also note “Fly Neighborly” noise-
abatement practices promoted by the helicopter industry (BHA/HAI) for operational mitigation.  

 
Throughout, this assessment focuses on human receptors and residential premises, which is 
considered sufficiently protective for other typical noise-sensitive uses in the study area (e.g. schools, 
healthcare) unless otherwise stated. The approach blends event-based metrics (e.g. LAmax, SEL) for 
rare/high-level helicopter events with period averages (e.g. LAeq,16h, LAeq,8h) where useful, and situates 
results within the Welsh planning emphasis on soundscape quality and community outcomes.  
 
Holiday accommodation at Rhuallt Country Park is included as a noise-sensitive receptor (NSR) 
representing short-stay sleeping accommodation. For caravans/lodges, we apply conservative façade 
reductions of 10 dB (part-open) and 20 dB (closed) to derive indoor LAFmax from external levels 
(dwellings remain at 15/28 dB). If construction details are confirmed later, these values can be 
adjusted. 
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3.2 Relevant Guidance 

3.2.1 Environmental Noise Directive (2002/49/EC) and Environmental Noise (Wales) Regulations 2006 
 
The Environmental Noise Directive (END) requires Member States to produce strategic noise maps 
for major civil airports with more than 50,000 movements per year, excluding those purely for 
training purposes on light aircraft. The proposed Air Ambulance base is far below this threshold, 
hence no statutory noise maps have been produced for, or including, this facility. 
 
The END specifies two common noise indicators: 

• Lden – a composite of the annual average LAeq,T for day (07–19, Lday), evening (19–23, Levening, +5 
dB), and night (23–07, Lnight, +10 dB). 

• Lnight – the annual average LAeq,8h (23–07). 
 

These indices are not directly measurable but computed. They are not well-suited to assessing 
infrequent helicopter operations, but the END does explicitly allow supplementary indicators in 
special cases, including: 

• situations with very low numbers of events (<1 per hour); 

• sources with strong low-frequency or tonal content; 

• protection at night or weekends; and 

• reliance on LAmax or SEL for peak event assessment. 
 

Accordingly, while END mapping does not apply to the facility, its recognition that alternative event-
based metrics may be required is directly relevant. 

 
3.2.2 World Health Organization Environmental Noise Guidelines for the European Region (2018) 

 
The WHO’s Environmental Noise Guidelines for the European Region (2018) provide the most 
recent international policy guidance for transport noise (road, rail, aircraft, wind turbines, leisure).  
 
Helicopter noise is not separately addressed. 
 
The ENG values are intended primarily for policy-making, not project-level assessment. They 
recommend: 

• using Lden and Lnight as headline indicators; 

• but also acknowledge these metrics may miss health associations (such as awakenings) where 
event-based indicators (LAmax) are more informative. 

 
WHO note that earlier guidance remains valid where values are not superseded. For helicopter 
assessments, the Community Noise Guidelines (1999) and Night Noise Guidelines (2009) remain the 
most directly relevant because they set LAmax-based sleep criteria. 
 
The 2018 ENG do, however, provide useful research on awakening probability, which is considered 
later in this report. 

 
3.2.3 WHO Guidelines for Community Noise (1999) and Night Noise Guidelines (2009) 

 
The WHO Community Noise Guidelines (CNG, 1999) recommend: 
• Outdoors: 55 dB LAeq,16h (serious annoyance); 50 dB LAeq,16h (moderate annoyance). 
• Indoors: 35 dB LAeq,16h (speech intelligibility, moderate annoyance). 
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• Sleep: ≤45 dB LAmax indoors, not more than 10–15 times per night (≈ 60 dB LAmax outside with 
windows open). 

• Night average: 30 dB LAeq,8h indoors. 
 
The WHO Night Noise Guidelines for Europe (2009) reinforce the importance of LAmax for awakenings, 
but do not set numbers of events. Both remain widely applied for aviation noise assessments. 
 

3.2.4 Hong Kong Planning Standards and Guidelines (2011) 
 
Research in Hong Kong has established helicopter-specific benchmarks. Chapter 9 of the Hong Kong 
Planning Standards states that, due to helicopters’ relatively infrequent use, LAmax is the most 
relevant metric. The guideline value is: 
 

• 85 dB LAmax (daytime, 07–19) outside noise-sensitive uses (including dwellings reliant on open 
windows). 

 
No equivalent night-time value is given, although 85 dB is cited for rail traffic at night. The guidance 
recognises that night-time helicopter movements are more intrusive. 
 
In the absence of UK helicopter-specific external LAFmax criteria, we reference Hong Kong’s EIA 
practice, which provides clear, helicopter-specific single-event limits at dwellings and other NSRs. 
This helps contextualise the predicted LAFmax values. The Hong Kong values are not determinative for 
this project; our decision framework remains WHO (sleep), BS 8233 (internal), and CAP 725/1616 
context. 
 

3.2.5 Awakening and Helicopter-Specific Research 
 
The CAA’s CAP 725 (2016), referencing a Department of Transport study (Ollerhead et al., 1992), 
found: 
• below 90 dBA SEL (~80 dB LAmax outside), the average person’s sleep is unlikely to be disturbed; 
• between 90–100 dBA SEL (~80–90 dB LAmax), ~1 in 75 chance of awakening per event. 
• WHO’s 2018 systematic review provides awakening probability formulae based on LASmax indoors, 

equating to: 
• ~20 events at 55 dB indoors (≈ windows closed) or 
• ~6 events at 80 dB indoors (≈ windows partly open) 

before >1 additional awakening per night occurs. 
• Helicopters, however, are often perceived as more annoying than fixed-wing aircraft (up to +15 

dB penalty in some CAA social surveys, London 1980s–90s). By contrast, in Aberdeen (oil industry 
operations), helicopters were rated as no more annoying, illustrating the role of non-acoustic 
factors (e.g. economic or social benefit). 

• Factors that influence community response include: 
• attitude to the operator and flight purpose (emergency vs leisure); 
• fear of crashes; 
• abruptness/unpredictability of events; 
• perception of flight control and altitude; 
• responsiveness to complaints. 

 
Research at GA airfields suggests these non-acoustic factors can equate to penalties of +5 to +20 dB 
in perceived annoyance. 
 
For the facility, the emergency/life-saving purpose of the base is expected to moderate adverse 
response, but night-time events remain sensitive. 
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How this is implemented in this assessment (night-time) 
 
Consistent with WHO (2018), we assess sleep disturbance using a probability-of-awakening model 
based on indoor LAFmax per event. For each event, we calculate the indoor level as: 
 

Lindoor = Loutdoor − Rfacade 
where Rfacade = 15dB (part-open) or 28 dB (closed) 

 
Then the per-event probability of awakening is estimated using a logistic curve fitted to the WHO 
evidence base (i.e., probabilities increase smoothly with indoor LAFmax): 
 

 
 
Combined over the assumed night counts: 

 

 
 

Context: CAP 725 notes that awakening is unlikely below ~80 dB LAFmax outdoors (~90 dB SEL), and 
~1 in 75 per-event in the 80–90 dB LAFmax range; our logistic model provides the quantitative 
probability used in the tables. 

 
3.2.6 Guidance on Potential Significance of Changes in Acoustic Conditions 

 
Most of the above references give absolute criteria. Where new sources add to an existing baseline, 
it is also helpful to consider magnitude of change. 
 
The UK’s National Highways LA 111 Noise and Vibration (2020) sets out thresholds used in major 
infrastructure assessments (also applied in HS2): 
 

Magnitude Noise Change (dB) Short Term Long Term Likely Significance 

Major ≥ 5.0 ≥ 10.0 Significant 

Moderate 3.0 – 4.9 5.0 – 9.9 Significant 

Minor 1.0 – 2.9 3.0 – 4.9 Not significant 

Negligible < 1.0 < 3.0 Not significant 

 

3.3 Summary of Guidance 

3.3.1 Daytime 

• WHO Community Noise Guidelines (1999): 50–55 dB LAeq,16h outdoors (annoyance context);  
 35 dB LAeq,16h indoors. 

• BS 8233:2014: Internal design guideline of 35 dB LAeq,16h for living spaces/bedrooms (day). 
 
Accordingly, we report both period-average LAeq and single-event LAFmax. For transparency, changes in 
LAeq,T  relative to baseline are annotated using DMRB LA 111 “magnitude of change” bands as a road-
scheme comparator (context only). Significance/compliance for this aviation assessment is 
determined against WHO/BS 8233/CAA guidance. 
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3.3.2 Night-time 
 

• WHO (1999/2018): For sleep, indoor LAFmax should not exceed ≈45 dB more than 10–15 times 
per night (event-based approach). 

• CAA CAP 725 / Ollerhead et al.: Below 80 dB LAFmax outdoors (≈90 dBA SEL) awakening is 
unlikely; in the 80–90 dB LAFmax range, the per-event awakening chance is around 1 in 75. 

 
Night assessment therefore uses indoor LAFmax as the primary metric, with per-event awakening 
probability estimated via the logistic method in section 2.2.5 and combined over the stated night 
counts. External LAFmax is also reported for transparency. 
 

3.4 Consideration of Public Protection Officer Feedback 

Comments received from the Local Planning Authority’s Public Protection (Environmental Health) 
officers during pre-application consultation have informed the scope and presentation of this 
assessment. In particular, the assessment has been structured to provide clarity on night-time 
operations, activity assumptions, receptor selection, operational routing constraints, and the role of 
mitigation. 
 

Night-time effects are assessed on an event basis using LAFmax and awakening probability, consistent 
with WHO guidance, rather than relying solely on averaged indices. The assessment explicitly tests 
elevated night-time activity through defined scenarios to demonstrate sensitivity to variations in 
emergency demand, without implying operational limits or caps. 
 
Receptor locations have been reviewed and confirmed to represent the nearest residential and other 
noise-sensitive uses to the proposed helipads. 
 
Following confirmation from the operator, the assessment also reflects the requirement for aircraft 
to operate along the defined centreline alignment for approximately one mile from the FATO 
(subject to limited lateral tolerance). Scenario 2 has therefore been refined to represent this 
operationally constrained case, applying representative operational heights provided by the operator 
at relevant locations to determine slant distances and event sound levels. 
 
In response to Public Protection concerns regarding night-time disturbance, the assessment focuses 
on the primary mitigation controls that are practicable within the operational constraint, namely: 
applying the standard climb/descent profile to achieve height as early as practicable, maintaining 
maximum practicable separation height at the closest points, and adopting noise-aware routing once 
the centreline constraint is no longer governing, subject always to safety, weather, air traffic control 
and clinical requirements. 
 
Additional receptor near Bridgemere (east of NSR5). Public Protection previously requested an 
additional NSR to the east of NSR5 in the vicinity of Bridgemere, close to the proposed access from 
the B5429. This comment is understood to have related to the earlier draft routing presentation. 
Since pre-application, the operational assumption has been refined: Scenario 2 now reflects the 
required centreline alignment for approximately one mile from the FATO, with representative 
operational heights applied along that corridor. This refinement results in the aircraft being modelled 
along the key east–west alignment that governs exposure on the eastern side of the site. The set of 
assessed receptors therefore already captures the nearest residential receptors to the centreline and 
the access-side area, and the conclusions are not sensitive to adding an additional point in this 
location. If the Public Protection Officer wishes to nominate a specific address at Bridgemere for 
completeness, this can be added as an additional receptor in a subsequent revision without changing 
the methodology. 
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The conservative overflight scenario is retained in the assessment solely to demonstrate robustness 
and does not represent the intended operating practice. 
 
The guidance framework applied in this report is also clarified, with assessment conclusions based on 
WHO and UK aviation research. Other international references are cited for contextual purposes only 
and do not form the basis of the conclusions. 
 
The relevant assessment outcomes are presented in Sections 4 and 5, with conclusions summarised 
in Section 6. 
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4 NOISE ASSESSMENT 

4.1 Site Description  

The proposed Air Ambulance facility is located on land off the B5429, immediately north of the A55 
North Wales Expressway (see Figure 4.1). The surrounding environment is a mix of rural farmland, 
scattered residential properties, and holiday accommodation, with the White House caravan park 
and associated dwellings situated to the east of the site. 
 
Noise measurement positions (MP1–MP7) were selected to represent a range of receptor types and 
orientations relative to the site: 

• MP1 (Plas yn Cwm): rural property to the north, representative of quieter baseline conditions. 

• MP2 (Ty Coch): west of the site near the B5429, influenced by local traffic. 

• MP3 (Waen/Maes Gwyn): south-west of the site, closest to the A55, where baseline levels 
were highest. 

• MP4 (Ty’n-y-Berllan): south of the site, influenced by both road traffic and local activity. 

• MP5 (Llwyn Derw): to the south-east, close to the White House complex, representative of 
residential receptors nearest the site. 

• MP6 (Cwm Road): further east, quieter rural context but subject to intermittent traffic. 

• MP7 (Rhuallt Country Park boundary): north-east of the site, representing holiday 
accommodation and a sensitive receptor type. 

 
Baseline assignment to Noise Sensitive Receptor (NSRs). For each NSR we adopt the nearest 
appropriate MP baseline (distance and exposure considered). Where an NSR differs materially from 
the MP (e.g., façade shielding, height, or micro-environment), we apply a qualitative note or small 
adjustment and state it in the mapping table. 

 
Table 4.1. Mapping of receptors to baseline monitors 

NSR Address/Descriptor Nearest 
MP 

Separation 
(m) 

Exposure note Baseline  
adopted 

NSR1 Plas yn Cwm MP1 32 Same façade aspect MP1 values 

NSR2 Ty Coch MP2 20 Similar exposure MP2 values 

NSR3 Waen/Maes Gwyn MP3 28 Slightly quieter side street MP3 values 

NSR4 Ty’n-y-berllan MP4 62 Similar exposure MP4 values 

NSR5 Llwyn Derw MP5 9 Similar exposure MP5 values 

NSR6 Cwm Rd MP6 24 Similar exposure MP6 values 

NSR7 
Rhuallt Country 
Park 

MP7 170 
Similar exposure to plots to the 
north of the site 

MP7 Values 

NSR8 
NSR8 - Bodelgar 
(Farm) 

MP4 500 Similar distance from A55 MP4 values 
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Figure 4.1: Air ambulance facility location and nearest residential receptors 

 
Source: Google Maps annotated by Anderson Acoustics  
(Insert: https://www.walesairambulance.com/the-charity/our-fleet/helicopters) 
 
 

  

NSR1 

NSR2 

NSR3 

Proposed air 
ambulance 

facility 

A55 North 
Wales 

Expressway 

NSR4 

NSR5 

NSR6 

NSR7 

NSR8 
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4.2 Baseline Conditions 

Attended sound level measurements and observations were obtained during the day, evening and 
night periods at seven locations around the proposed site.  
 
The positions are shown and listed in Figure 4.2. 

 
Figure 4.2: Baseline sound level measurement locations 

 
MP7 is located in a field and does not represent a noise-sensitive receptor. It is shown on the mapping for 
orientation only and is not assessed further nor included in the Scenario 1/2 tables or criteria checks. 

 
The results are summarised below. Tables 4.2 to 4.4 presents the results from measurements over 
the stated periods.  

 
Table 4.2: Summary of measured daytime sound levels, dB 

Position Start time 
Duration, T 

(hh:mm) 

Free-field sound levels 

LAeq,T LAFmax L90 

MP1 - Plas yn Cwm 12:32 00:15 48 64 44 

MP2 - Ty Coch 12:53 00:15 62 85 54 

MP3 - Waen/Maes Gwyn 13:14 00:15 70 88 67 

MP4 - Ty’n-y-Berllan 13:35 00:15 66 85 58 

MP5 - Llwyn Derw 13:55 00:15 67 85 60 

MP6 - Cwm Road 14:18 00:15 55 80 48 

MP7 - Land behind Rhuallt 
Country park 

14:45 00:15 52 58 50 

 
  

MP3 - Waen/Maes 
Gwyn 
~250m from 
boundary 

 

MP5 - Llwyn 
Derw 
~60m from 
boundary 

 

MP1 - Plas yn Cwm 
~750m from 
boundary 

MP2 - Ty Coch 
~575m from 
boundary 

 

MP6 - Cwm Rd 
~780m from 
boundary 

 

MP4 - Ty’n-y-
berllan 
~190m from 
boundary 

 

MP7 - Representative of 
quiet boundary of caravan 
park. Closest footpath. 
~430m from boundary 
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Table 4.3: Summary of measured evening sound levels, dB 

Position Start time 
Duration, T 

(hh:mm) 

Free-field sound levels 

LAeq,T LAFmax L90 

MP1 - Plas yn Cwm 17:37 00:15 52 80 44 

MP2 - Ty Coch 18:00 00:15 61 81 56 

MP3 - Waen/Maes Gwyn 18:21 00:15 68 77 63 

MP4 - Ty’n-y-Berllan 18:39 00:15 67 86 58 

MP5 - Llwyn Derw 18:57 00:15 66 87 56 

MP6 - Cwm Road 19:21 00:15 52 73 46 

MP7 - Land behind Rhuallt 
Country park 

19:44 00:15 50 55 49 

 
Table 4.4: Summary of measured night-time sound levels, dB 

Position Start time 
Duration, T 

(hh:mm) 

Free-field sound levels 

LAeq,T LAFmax L90 

MP1 - Plas yn Cwm 22:37 00:15 45 53 42 

MP2 - Ty Coch 22:52 00:15 57 86 47 

MP3 - Waen/Maes Gwyn 23:05 00:15 63 71 49 

MP4 - Ty’n-y-Berllan 23:15 00:15 65 84 47 

MP5 - Llwyn Derw 23:24 00:15 51 66 47 

MP6 - Cwm Road 23:42 00:15 49 58 45 

MP7 - Land behind Rhuallt 
Country park* 

- - - - - 

*No night time measurements made due to access during darkness 
 

The 15-minute measurement periods are considered sufficient for establishing representative 
ambient context in accordance with common practice for environmental noise surveys. The 
helicopter noise assessment does not rely on background correction or subtraction and therefore is 
not sensitive to survey duration. 
 

Daytime (12:30–15:00): 

• Background levels varied between 44–67 dB LAeq,T, with the lowest at Plas yn Cwm and the 
highest at Waen/Maes Gwyn. 

• Maximum sound levels (LAFmax) ranged from 58–88 dB, generally associated with passing 
vehicles on nearby roads. 

• Rural fringe sites (Plas yn Cwm, White House caravan park) showed the lowest ambient 
conditions (LAeq <55 dB). 

 
Evening (17:30–19:45): 

• LAeq,T values were broadly similar to daytime, 50–68 dB, with slightly lower activity at the 
quietest sites. 

• LAFmax events remained high, reaching 86–87 dB at Ty’n-y-Berllan and Llwyn Derw. 

• Background (L90) levels were stable in the mid-40s to low-60s dB range. 
 
Night-time (22:30–23:45): 

• Ambient levels dropped, with LAeq,T typically 45–65 dB, reflecting reduced traffic and human 
activity. 

• Highest maxima (LAFmax) were recorded at Ty Coch (86 dB) and Ty’n-y-Berllan (84 dB). 

• Backgrounds (L90) were consistently low 40s–47 dB, confirming quieter conditions at night 
despite occasional peaks. 
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4.3 Corroborative Helicopter Noise Measurements 

Attended helicopter noise measurements were undertaken at an operational Welsh Air Ambulance 
base at Dafen in order to provide corroborative evidence and a sense-check on the magnitude of the 
calculated sound levels used in this assessment. The measurements were not intended to represent 
receptor-specific sound levels at the proposed site, but to provide contextual data from real-world 
operations of the same type of emergency helicopter activity. 
 
The measurements captured representative operational scenarios including ground running, take-off, 
landing and fly-past events. Sound levels were measured in free-field conditions using Class 1 
instrumentation and are presented in terms of LAeq,T and LAFmax, consistent with the metrics used in 
the assessment. 
 
Measured fly-past sound levels at distances of approximately 500–600 m were typically in the range 
of 66–72 dB LAFmax, with corresponding short-term LAeq,T values of approximately 59–62 dB. Higher 
maximum sound levels, up to approximately 98–99 dB LAFmax, were recorded during near-field take-
off and landing events at close proximity to the helicopter. These near-field measurements are not 
representative of residential receptor locations around the proposed site, which are located at 
significantly greater distances. 
 
The measured data demonstrate that helicopter sound levels reduce rapidly with distance from the 
source and provide confidence that the calculated sound levels presented later in this report are of a 
reasonable order of magnitude for the type of operations proposed. 
 
Table 4.5: Summary of measured helicopter noise levels (Dafen) 

Operational scenario Approx. distance LAeq,T (dB) LAFmax (dB) 

Fly-past ~500–600 m 59–62 66–72 

Landing (near-field) Close proximity – 92–97 

Take-off (near-field) Close proximity – 98–99 

Note: Measurements are provided for corroborative purposes only and are not predictions of sound levels at receptors 
around the proposed site. 
 

Details of the attended measurements are provided in a separate technical report prepared by 
Formant Acoustics (REP001-P01, Welsh Air Ambulance Charity – Dafen Helicopter Noise Survey). 
 

 
4.4 Operational Scenarios and Assessment Geometry 

This section defines the operational scenarios and flight geometry adopted for the assessment. The 
scenarios reflect both confirmed operational constraints and conservative assumptions to ensure 
noise exposure is not underestimated. 

 
Two scenarios have been assessed: 
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Scenario 1 – Conservative Overhead Case: 
A receptor-based worst case in which aircraft are assumed to pass directly overhead at the relevant 
height profile. This scenario is intentionally conservative and is retained to demonstrate robustness. 
It does not represent the intended operating practice. 

 

Figure 4.3: Scenario 1 “worst case” routes 

 
 

Scenario 2 – Centreline-Aligned Operational Case: 
The preferred operational alignment, reflecting the defined FATO centreline requirement and 
representative operational heights provided by the operator. This scenario forms the primary 
mitigation and operational assessment case. 
 
Figure 4.4: Scenario 2 centreline-aligned routing  

 

Approach  
corridor 

FATO 

Approach  
corridor 

FATO 
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4.4.1 Operational Height Assumptions 
 
Exact aircraft height at specific intermediate distances cannot be rigidly prescribed due to variability 
in wind, aircraft mass, operational engine numbers, operational urgency and pilot judgement. 
 

Pilots aim to achieve approximately 700 ft AGL at one mile from the FATO under normal operating 
conditions, although actual performance will vary. For modelling purposes, representative heights at 
receptor locations have been provided by the operator and applied in the calculation of slant 
distances and sound levels. 
 
These heights reflect realistic operational practice and are considered conservative in the context of 
typical performance. Under favourable weather and lighter-weight conditions, aircraft height would 
typically exceed those assumed in the assessment, resulting in reduced noise exposure compared 
with the modelled case. 

 
4.4.2 Slant Distance and Overflight Geometry 

 
For receptors located beneath or adjacent to the defined centreline corridor, sound exposure has 
been calculated using three-dimensional slant distance between the aircraft and receptor. 
 
Where a receptor lies directly beneath the flight path, the slant distance equals the aircraft height 
above ground level at that point.  
 

4.5 Noise modelling methodology 

Helicopter source noise data are derived from EASA type-certification information for the H145 
helicopter model. Certification data are provided in terms of EPNL (Effective Perceived Noise Level) 
measured at 150 m under defined operating procedures. 
 
For assessment purposes, EPNL values have been converted to SEL and LAFmax using typical 
differences derived from published research and certification comparisons. Conservative conversion 
assumptions have been adopted to avoid underestimation of sound levels. 
 
Predicted sound levels at receptor locations have been calculated by applying geometric divergence 
based on slant distance between aircraft and receptor, with no additional screening or attenuation 
assumed unless inherent in the geometry. 
 
Night-time assessment has been undertaken using event-based LAFmax values and established 
awakening probability relationships consistent with WHO and UK aviation research. Combined 
probabilities across multiple events have been calculated using the standard binomial independence 
approach. 
 
This modelling framework ensures that: 

• geometry reflects confirmed operational constraints 

• height assumptions are realistic and conservative 

• event-based impacts are transparently assessed 

• results scale logically with movement numbers 
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4.5.1 Source Data and Operational Sound Levels 
 
The EASA (European Union Aviation Safety Agency) type-certification noise data for helicopter model 
H145 are presented in Table 4.6. These data are published in terms of EPNL (Effective Perceived 
Noise Level), measured at a reference distance of 150 m under defined operating procedures. 
 
For modelling purposes, EPNL values have been converted to representative SEL and LAFmax values 
using established relationships between metrics. The smallest difference values have been adopted 
to ensure conservatism in predicted sound levels. 
 
Table 4.6 presents the operational sound level anchors used in the assessment. 
 
Table 4.6: Operational sound levels of H145 helicopter at 150 m, dB 

Operation EPNL SEL LAmax 

Take-Off 89 86 76 

Overflight 86 83 73 

Approach 91 88 78 

 
4.5.2 Movement scenarios 

 
Because Helicopter Emergency Medical Service activity is variable, results are reported per event and 
for two daily activity cases: 
 

Activity 
Case 

Day Night Total 
movements Take-off Approach Take-off Approach 

Typical 2 2 1 1 6 

Busy 4 4 2 2 12 

 
The Typical and Busy scenarios are analytical ideas to test sensitivity to different activity levels; they 
do not represent operational limits, and emergency missions may occasionally fall outside the 
scenario envelope. 
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Scenario 1 – Conservative Overflight Case 
 
The equivalent LAeq,T value per event will be a factor of the duration of the overflight, whilst the LAeq,T 
per period of interest (e.g. the 8-hour night-time period) will be a factor of the number of events and 
the duration of the period. Assuming, therefore, an overflight lasts for 30 seconds (bearing in mind, 
the lower the height, the shorter the event, for the same speed), and that there would be both an 
outbound overflight and an inbound overflight during the same day or night period, the resultant 
LAeq,T levels are presented in Table 4.7.  

 
Table 4.7: Overflight sound levels at 150 m (all receptors), dB 

Scenario EPNL SEL LAmax 
Event 
LAeq,30s 

LAeq,1h 

Typical Busy 

Daytime 
LAeq,16h 

Night-
time 
LAeq,8h 

Daytime 
LAeq,16h 

Night-
time 
LAeq,8h 

(TO+App.) (TO+App.) (TO+App.) (TO+App.) 

External 86 83 73 68 47 38 38 41 38 

Dwellings with partially open 
window (-15) 

71 68 58 53 32 23 23 26 23 

Dwellings with closed 
windows (-28) 

58 55 45 40 19 10 10 13 10 

Holiday accommodation with 
partially open window (-10) 

76 73 63 58 37 28 28 31 28 

Holiday accommodation with 
closed windows (-20) 

66 63 53 48 27 18 18 21 18 

Note: The data have been condition formatted in MS Excel using the default Red – Yellow – Green scale. This is purely to aid 
appraisal of the data, without the scale being based on any particular thresholds or criteria.  

 
For receptors closest to the site, we have modelled take-off and approach using the operator’s height 
profile. These events last about 60 seconds each and typically produce the highest single-event levels 
at nearby properties. The overflight case (a pass at 150m AGL) is shown for context only and is not 
expected under the preferred routing. The tables report both the maximum (LAFmax) and the event 
average (LAeq over 60 s) for take-off and approach, and show how these combine into the daytime 
and night-time LAeq using reasonable movement counts.  
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Table 4.8:  Scenario 1 - Take-off and Approach (overhead at each receptor) 

Loc Scenario 

LAmax Event LAeq,60s LAeq,1h Typical Busy 

TO App TO App TO App 

Daytime 
LAeq,16h 

Night-
time 
LAeq,8h 

Daytime 
LAeq,16h 

Night-
time 
LAeq,8h 

(TO+App.) (TO+App.) (TO+App.) (TO+App.) 

NSR1 

External 79 82 71 74 54 56 48 48 51 51 

Part. open win. 64 67 56 59 39 41 33 33 36 36 

Closed windows 51 54 43 46 26 28 20 20 23 23 

NSR2 

External 78 81 70 73 53 55 47 47 50 50 

Part. open win. 63 66 55 58 38 40 32 32 35 35 

Closed windows 50 53 42 45 25 27 19 19 22 22 

NSR3 

External 77 80 69 72 51 54 46 46 49 49 

Part. open win. 62 65 54 57 36 39 31 31 34 34 

Closed windows 49 52 41 44 23 26 18 18 21 21 

NSR4 

External 81 84 73 76 55 58 49 49 52 52 

Part. open win. 66 69 58 61 40 43 34 34 37 37 

Closed windows 53 56 45 48 27 30 21 21 24 24 

NSR5 

External 82 85 74 77 57 59 50 50 53 53 

Part. open win. 67 70 59 62 42 44 35 35 38 38 

Closed windows 54 57 46 49 29 31 22 22 25 25 

NSR6 

External 72 75 64 67 47 49 42 42 45 45 

Part. open win. 57 60 49 52 32 34 27 27 30 30 

Closed windows 44 47 36 39 19 21 14 14 17 17 

NSR7 

External 79 81 71 73 53 56 47 47 50 50 

Part. open win. 69 71 61 63 43 46 37 37 40 40 

Closed windows 59 61 51 53 33 36 27 27 30 30 

NSR8 

External 77 80 70 72 52 55 46 46 49 49 

Part. open win. 67 70 60 62 42 45 36 36 39 39 

Closed windows 57 60 50 52 32 35 26 26 29 29 

Note*: NSR7 (Rhuallt Country Park) represents holiday sleeping accommodation. Indoor values and awakening use 
conservative caravan façade reductions of 10 dB (part-open) / 20 dB (closed). External levels and LAeq calculations are 
identical to dwellings. 
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Scenario 2 – Centreline-aligned routing 
 
In Scenario 2, movements follow the centreline corridor (with limited lateral tolerance) for up to 
approximately 1 mile on approach. Where receptors fall beneath or close to the corridor, event levels 
are calculated using slant distance to representative operational heights. 
 
Table 4.9: Scenario 2 - Take-off and Approach  

Loc Scenario 

LAmax Event LAeq,60s LAeq,1h Typical Busy 

TO App TO App TO App 

Daytime 
LAeq,16h 

Night-
time 
LAeq,8h 

Daytime 
LAeq,16h 

Night-
time 
LAeq,8h 

(TO+App.) (TO+App.) (TO+App.) (TO+App.) 

NSR1 

External 60 63 53 55 35 37 30 30 33 33 

Part. open win. 45 48 38 40 20 22 15 15 18 18 

Closed windows 32 35 25 27 7 9 2 2 5 5 

NSR2 

External 66 68 58 61 40 43 36 36 39 39 

Part. open win. 51 53 43 46 25 28 21 21 24 24 

Closed windows 38 40 30 33 12 15 8 8 11 11 

NSR3 

External 77 80 69 72 52 54 47 47 50 50 

Part. open win. 62 65 54 57 37 39 32 32 35 35 

Closed windows 49 52 41 44 24 26 19 19 22 22 

NSR4 

External 70 73 62 65 44 47 40 40 43 43 

Part. open win. 55 58 47 50 29 32 25 25 28 28 

Closed windows 42 45 34 37 16 19 12 12 15 15 

NSR5 

External 72 74 64 66 46 49 41 41 44 44 

Part. open win. 57 59 49 51 31 34 26 26 29 29 

Closed windows 44 46 36 38 18 21 13 13 16 16 

NSR6 

External 76 78 68 71 50 53 46 46 49 49 

Part. open win. 61 63 53 56 35 38 31 31 34 34 

Closed windows 48 50 40 43 22 25 18 18 21 21 

NSR7 

External 76 79 68 71 50 53 46 46 49 49 

Part. open win. 66 69 58 61 40 43 36 36 39 39 

Closed windows 56 59 48 51 30 33 26 26 29 29 

NSR8 

External 76 78 68 71 50 53 46 46 49 49 

Part. open win. 61 63 58 61 40 43 36 36 39 39 

Closed windows 48 50 48 51 30 33 26 26 29 29 
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4.6 Comparison of Operational Sound Levels with Assessment Criteria 

4.6.1   Daytime 
The default WHO thresholds are 50 and 55 dB LAeq,16h outside (below which a majority of the adult 
population will be protected from becoming moderately or seriously annoyed, respectively); and 
35 dB LAeq,16h inside (in terms of speech intelligibility and moderate annoyance). The Hong Kong 
Guidelines suggest a daytime, external limit of 85 dB LAmax.  
 

 Scenario 1 – Conservative Overflight Case 
 

Table 4.10: Scenario 1 - Comparison of helicopter sound levels with assessment criteria direct overflight 

NSR Scenario 

LAmax 
Criterion 

(Exceeded?) 

Typical 
Daytime 
LAeq,16h  

Criterion 
(Exceeded?) 

Busy 
Criterion 

(Exceeded?) OF* TO App 
Daytime 

LAeq,16h  

NSR1  

External 73 79 82 85 (No) 48 
50/55  

51 
50/55  

(No/No) (Yes/No) 

Part. open win. 58 64 67 
- 

33 
35 (No) 

36 
35 (Yes) 

Closed win. 45 51 54 20 23 

NSR2  

External 73 78 81 85 (No) 47 
50/55  

50 
50/55  

(No/No) (No/No) 

Part. open win. 58 63 66 
- 

32 
35 (No) 

35 
35 (No) 

Closed win. 45 50 53 19 22 

NSR3  

External 73 77 80 85 (No) 46 
50/55  

49 
50/55  

(No/No) (No/No) 

Part. open win. 58 62 65 
- 

31 
35 (No) 

34 
35 (No)) 

Closed win. 45 49 52 18 21 

NSR4  

External 73 81 84 85 (No) 49 
50/55  

52 
50/55  

(No/No) (Yes/No) 

Part. open win. 58 66 69 
- 

34 
35 (No) 

37 
35 (Yes) 

Closed win. 45 53 56 21 24 

NSR5  

External 73 82 85 85 (No) 50 
50/55  

53 
50/55  

(Yes/No) (Yes/No) 

Part. open win. 58 67 70 
- 

35 
35 (No) 

38 
35 (Yes) 

Closed win. 45 54 57 22 25 

NSR6  

External 73 72 75 85 (No) 42 
50/55  

45 
50/55  

(No/No) (No/No) 

Part. open win. 58 57 60 
- 

27 
35 (No) 

30 
35 (No) 

Closed win. 45 44 47 14 17 

NSR7 

External 73 79 81 85 (No) 47 
50/55  

50 
50/55  

(No/No) (Yes/No) 

Part. open win. 63 69 71 
-  

37 
35 (Yes) 

40 
35 (Yes) 

Closed win. 53 59 61 27 30 

NSR8 

External 73 77 80 85 (No) 46 
50/55  

49 
50/55  

(No/No) (No/No) 

Part. open win. 58 62 65 
-  

31 
35 (No) 

34 
35 (No) 

Closed win. 45 49 52 18 21 

 
* Overflights (OF), based on a height of 150 m. 

 

Summary 

• Maximum events, the 85 dB LAFmax external context is met at every receptor.  

• Outdoors, results remain ≤55 dB LAeq,16h, i.e. not in the WHO ‘serious annoyance’ band and 
often below the 50 dB ‘moderate annoyance’ criteria.  

• Internally, all receptors meet 35 dB with windows closed; with part-open windows, most 
receptors also meet 35 dB, but at NSR5 and NSR7 the Typical and Busy overhead case is up to 5 
dB above 35 dB. This sits within the BS 8233 “reasonable relaxation” margin (≈5 dB) that may 
be applied where necessary, and these exceedances arise only from the conservative overhead 
assumption—they are not present in Scenario 2.  
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 Scenario 2 – Centreline-aligned routing 

 
Table 4.11: Scenario 2 - Comparison of helicopter sound levels with assessment criteria, dB 

NSR Scenario 

LAmax 
Criterion 

(Exceeded?) 

Typical 
Daytime 

LAeq,16h  

Criterion 
(Exceeded?) 

Busy 
Criterion 

(Exceeded?) TO App 
Daytime 

LAeq,16h  

NSR1  

External 60 63 85 (No) 30 
50/55  

33 
50/55  

(No/No) (No/No) 

Part. open win. 45 48 
- 

15 
35 (No) 

18 
35 (No) 

Closed win. 32 35 2 5 

NSR2  

External 66 68 85 (No) 36 
50/55  

39 
50/55  

(No/No) (No/No) 

Part. open win. 51 53 
- 

21 
35 (No) 

24 
35 (No) 

Closed win. 38 40 8 11 

NSR3  

External 72 75 85 (No) 42 
50/55  

45 
50/55  

(No/No) (No/No) 

Part. open win. 57 60 
- 

27 
35 (No) 

30 
35 (No) 

Closed win. 44 47 14 17 

NSR4  

External 69 72 85 (No) 39 
50/55  

42 
50/55  

(No/No) (No/No) 

Part. open win. 54 57 
- 

24 
35 (No) 

27 
35 (No) 

Closed win. 41 44 11 14 

NSR5  

External 71 74 85 (No) 41 
50/55  

44 
50/55  

(No/No) (No/No) 

Part. open win. 56 59 
- 

26 
35 (No) 

29 
35 (No) 

Closed win. 43 46 13 16 

NSR6  

External 72 75 85 (No) 42 
50/55  

45 
50/55  

(No/No) (No/No) 

Part. open win. 57 60 
- 

27 
35 (No) 

30 
35 (No) 

Closed win. 44 47 14 17 

NSR7 

External 77 80 85 (No) 47 
50/55 

50 
50/55 

(No/No) (No/No) 

Part. open win. 67 70 - 37 
35 (Yes) 

40 
35 (Yes) 

Closed win. 57 60   27 30 

NSR8 

External 76 78 85 (No) 46 
50/56 

49 
50/56 

(No/No) (No/No) 

Part. open win. 66 68 - 31 
35 (No) 

34 
35 (No) 

Closed win. 56 58   26 21 

 

• Summary 
Maximum event levels: The 85 dB LAFmax external context is met at every receptor. 

• Outdoors: Predicted levels remain below ≤50 dB LAeq,16h, i.e. below the WHO ‘moderate 
annoyance’ criterion. 

• Indoors (permanent dwellings): Predicted internal levels meet 35 dB LAeq,16h with windows 
closed. 

• Indoors (caravan receptor NSR7): Predicted internal daytime LAeq,16h is 37 dB (Typical) and 40 
dB (Busy), i.e. marginally above 35 dB. This is considered to reflect the lower and more 
variable façade sound insulation associated with caravan accommodation rather than 
elevated external noise exposure. The exceedance is limited in magnitude and does not alter 
the overall conclusion regarding significant effects. 

 
In summary, Scenario 2 demonstrates that the centreline-aligned operational case materially reduces 
exposure compared with the conservative overhead case, and that external criteria and internal 
dwelling criteria are met. A marginal indoor exceedance at the caravan receptor is predicted under 
conservative assumptions and is attributable primarily to receptor construction characteristics; it is 
not considered to indicate a likely significant effect. 
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4.7 Night-time assessment and probability of awakening.  

The WHO indicates that, for good sleep, indoor sound pressure levels should not exceed 
approximately 45 dB LAFmax more than 10–15 times per night (presented here as a contextual 
benchmark for sleep disturbance). From the results, this level may be exceeded at some receptors 
under part-open window assumptions during individual helicopter events. However, even under the 
Busy scenario assessed (a conservative high-activity sensitivity case), the number of night-time 
helicopter events remains small (no more than four movements), and therefore well below the WHO 
event-frequency context. On this basis, the assessment is consistent with the WHO guidance when 
interpreted as intended (i.e. in terms of the number of exceedance events per night). 
 

For additional context, UK aviation sleep research commonly referenced in guidance indicates that 
outdoor single-event levels below around 80 dB LAFmax (approximately equivalent to 90 dB SEL) are 
generally unlikely to disturb the average person’s sleep, with probabilities increasing as event levels 
rise. In this assessment, a reference overflight at 150 m AGL is approximately 73 dB LAFmax externally; 
applying typical façade attenuation assumptions, this corresponds to around 57 dB indoors with part-
open windows (−15 dB) and 44 dB indoors with windows closed (−28 dB). The assessment therefore 
expects low per-event awakening risk for part-open windows and very low risk for closed windows, 
noting that the principal control on overall night-time effect is the limited number of events. 
 
The combined probabilities presented in Tables 4.12 and 4.13 are provided as descriptive outcomes 
rather than pass/fail criteria. WHO sleep guidance is framed around limiting indoor maximum levels 
and, importantly, limiting the number of night-time events; the results should be interpreted in that 
context. 
 

4.7.1 Interpretation of Awakening Probabilities  
 

The percentages shown in the tables below represent the statistical likelihood of at least one 
additional awakening occurring during a night with the defined number of helicopter events. 
 
They do not represent the percentage of residents who would wake, nor the percentage of nights 
that would be affected. Rather, they describe the probability that a single additional awakening 
might occur in response to the modelled events during that night. 
 
For example, a value of 50% does not mean that half of residents would wake. It means that, 
statistically, there is approximately an even chance that one additional awakening could occur during 
a night with the specified number of helicopter movements. 
 
WHO night-time guidance is framed around limiting indoor maximum sound levels and limiting the 
number of night-time events (typically 10–15 exceedances per night). In this assessment, even under 
the Busy scenario, the maximum number of helicopter movements is four per night, which is 
substantially below that contextual frequency. 
 
The results should therefore be interpreted as descriptive statistical outcomes rather than 
compliance thresholds. Many nights are expected to experience no helicopter activity at all, and 
under favourable operational conditions aircraft height may exceed the conservative values 
assumed, resulting in lower sound exposure. 
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Scenario 1 – Conservative Overflight Case 
 

Based on the formula in 2.2.5 and the data in Table 4.7, and assuming the events below for the 
Typical and Busy cases, the estimated probabilities of awakenings are presented below. 
 

Night counts used:  
Typical =  1 take-off  + 1 approach  + 1 overflight;  
Busy =  2 take-offs  + 2 approaches + 1 overflight.  
 

Table 4.12: Scenario 1 - Probability of ≥1 additional awakening 

Loc Scenario 

Probability of awakening, % 

Typical 
Combined 

WHO Frequency 
Context Met? 

Busy Combined 
WHO 

Frequency 
Context Met? 

NSR1  
Part. open window 55% Yes 75% Yes 

Closed windows 49% Yes 49% Yes 

NSR2  
Part. open window 54% Yes 74% Yes 

Closed windows 31% Yes 48% Yes 

NSR3 
Part. open window 52% Yes 72% Yes 

Closed windows 29% Yes 45% Yes 

NSR4 
Part. open window 57% Yes 78% Yes 

Closed windows 34% Yes 52% Yes 

NSR5  
Part. open window 59% Yes 80% Yes 

Closed windows 36% Yes 54% Yes 

NSR6  
Part. open window 45% Yes 64% Yes 

Closed windows 25% Yes 38% Yes 

NSR7 
Part. open window 64% Yes 83% Yes 

Closed windows 45% Yes 64% Yes 

NSR8 
Part. open window 52% Yes 72% Yes 

Closed windows 30% Yes 46% Yes 

*Combined probability includes one overflight to reflect the worst-case “direct overhead” assumption. 

Summary 
While the “overhead at each receptor” assumption is intentionally conservative, even under this case 
the probability of awakening is generally low, particularly with windows closed. Where receptors are 
closest to the pad and windows are part-open, occasional nights could exhibit non-negligible 
probabilities; however, these nights are expected to be infrequent given the operational profile.  
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Scenario 2 - Centreline-aligned routing 
 
Based on the formula given earlier and the data in Table 4.7, and assuming the events below for the 
Typical and Busy cases, the estimated probabilities of awakenings are presented below 
 
Night counts used:  
Typical =  1 take-off + 1 approach;  
Busy =  2 take-offs + 2 approaches.  
 
Table 4.13: Scenario 2 - Probability of ≥1 additional awakening 

Loc Scenario 

Probability of awakening, % 

Typical 
Combined 

WHO Frequency 
Context Met? 

Busy  
Combined 

WHO 
Frequency 

Context Met? 

NSR1  
Part. open window 19% Yes 34% Yes 

Closed windows 9% Yes 18% Yes 

NSR2  
Part. open window 25% Yes 43% Yes 

Closed windows 13% Yes 23% Yes 

NSR3 
Part. open window 34% Yes 56% Yes 

Closed windows 18% Yes 32% Yes 

NSR4 
Part. open window 29% Yes 50% Yes 

Closed windows 15% Yes 28% Yes 

NSR5  
Part. open window 32% Yes 53% Yes 

Closed windows 17% Yes 30% Yes 

NSR6  
Part. open window 34% Yes 56% Yes 

Closed windows 18% Yes 32% Yes 

NSR7 
Part. open window 51% Yes 76% Yes 

Closed windows 34% Yes 56% Yes 

NSR8 
Part. open window 39% Yes 63% Yes 

Closed windows 21% Yes 38% Yes 

 
It can be seen that the criterion is not exceeded, whereby the risk of one additional wakening should 
be low.   
 

• Typical night (1 take-off + 1 approach): The combined probability of at least one additional 
awakening ranges from 17–34% at NSR1–NSR6, rising to 51% at NSR7 (caravan park) and 39% 
at NSR8 for the part-open window assumption. With windows closed, probabilities reduce to 
9–21% at NSR1–NSR6, 34% at NSR7, and 21% at NSR8. 

• Busy night (2 take-offs + 2 approaches): The combined probability increases to 30–56% at 
NSR1–NSR6, with the highest value at NSR7 (caravan park) at 76%, and 63% at NSR8 (part-
open windows). With windows closed, probabilities reduce to 18–38% at NSR1–NSR6, 56% at 
NSR7, and 38% at NSR8. 

• Interpretation: The highest probabilities occur at NSR7 due to the lower assumed façade 
attenuation associated with caravan accommodation. Across the receptor set, closing 
windows materially reduces the estimated awakening probability. The Busy scenario 
represents a conservative high-activity case used to test sensitivity to elevated night 
demand. 
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4.8 Comparison of Operational Sound Levels with Baseline Data 

The calculated operational sound levels are presented with corresponding baseline data for both 
scenarios for daytime and night-time periods in the tables below.  
 
Scenario 1 – Conservative Overflight Case 

Table 4.14: Scenario 1 - Helicopter sound levels and corresponding daytime baseline data, dB 

Location Scenario 
LAmax Baseline 

data, LAFmax 

Typical 
Daytime LAeq,16h 

(TO+App.) 

Busy 
Daytime LAeq,16h 

(TO+App.) 

Baseline 
data, LAeq,T 

OF TO App 

NSR1  External 73 79 82 64 48 51 48 

NSR2 External 73 80 82 85 48 51 62 

NSR3 External 73 82 84 88 50 53 70 

NSR4 External 73 82 84 85 50 53 66 

NSR5 External 73 81 84 85 50 53 67 

NSR6 External 73 78 81 80 47 50 55 

NSR7 External 73 80 83 58 49 52 52 

NSR8 External 73 77 80 85 46 49 66 
 
Table 4.15: Scenario 1 - Helicopter sound levels and corresponding night-time baseline data, dB 

Location Scenario 
LAmax Baseline data, 

LAFmax 

Typical 
Night-time LAeq,8h 

(TO+App.) 

Busy 
Night-time LAeq,8h 

(TO+App.) 

Baseline 
data, LAeq,T 

OF TO App 

NSR1  External 73 79 82 53 48 51 45 

NSR2 External 73 80 82 86 48 51 57 

NSR3 External 73 82 84 71 50 53 63 

NSR4 External 73 82 84 84 50 53 65 

NSR5 External 73 81 84 66 50 53 51 

NSR6 External 73 78 81 58 47 50 49 

NSR7* External 73 80 83 50 49 52 45 

NSR8 External 73 77 80 50 50 53 65 

Note*: No night-time measurements taken at MP7. Evening -5dB for this location used.   
 
Daytime (Table 4.14) 

• For single-event levels, approach remains the dominant phase but all LAFmax are <85 dB. At most 
locations the baseline LAFmax is similar to or higher than the predicted helicopter maximum 
levels (e.g. NSR2–NSR5), with positive deltas at NSR1 (helicopter ≈82 dB vs baseline 64 dB) and 
NSR6 (≈81 dB vs 80 dB).  

• For period averages, the helicopter LAeq,16h (TO+App) is below the daytime baseline at NSR2–
NSR6 (typically by 7–18 dB for Typical and 4–15 dB for Busy). NSR1 is the exception, where 
helicopter LAeq,16h of 49–52 dB is around 1–4 dB above the measured daytime baseline (48 dB). 
NSR7s predicted average is comparable to the measured daytime baseline.  

• Energetic addition to baseline shows a negligible (<1 dB) change at NSR2–NSR6, and a 
predicted minor change at NSR1 and NSR7. 

 

Night-time (Table 4.15) 

• Because night baselines are lower, the helicopter maximum event level exceeds the baseline 
measured LAFMAX at NSR1, NSR3, NSR5, NSR6 and NSR7 (still <85 dB), is similar at NSR4, and is 
below the baseline at NSR2.  

• For period LAeq,8h, helicopter contributions are below the baseline at NSR2– NSR4 (by 7–13 dB) 
and comparable at NSR5– NSR6 (51 vs 50-53 dB and 48 vs 47-50 dB respectively). NSR1 and 
NSR7 stand out with helicopter 48–52 dB versus a 45 dB baseline (i.e., ~4–7 dB higher).  

• Overall, even under the worst-case overhead assumption, daytime and night-time period levels 
are mostly at or below baseline, with NSR1 and NSR7 the only receptors where the helicopter 
contribution clearly exceeds the measured baseline; single-event maxima remain below the 85 
dB context across all sites. 
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Scenario 2 - Centreline-aligned routing  

Table 4.16: Scenario 2 - Helicopter sound levels and corresponding daytime baseline data, dB 

Location Scenario 
LAmax 

Baseline 
data, 
LAFmax 

Typical 
Daytime LAeq,16h 

(TO+App.) 

Busy 
Daytime LAeq,16h 

(TO+App.) 

Baseline data, 
LAeq,T 

TO App 

NSR1  External 58 61 64 28 31 48 

NSR2 External 67 69 85 36 39 62 

NSR3 External 76 78 88 45 48 70 

NSR4 External 75 77 85 45 48 66 

NSR5 External 71 74 85 41 44 67 

NSR6 External 60 62 80 30 33 55 

NSR7 External 61 64 58 31 34 52 

NSR8 External 76 78 85 46 49 66 

 
Table 4.17: Scenario 2 - Helicopter sound levels and corresponding night-time baseline data, dB 

Location Scenario 
LAmax Baseline 

data, LAFmax 

Typical 
Night-time LAeq,8h 

(TO+App.) 

Busy 
Night-time LAeq,8h 

(TO+App.) 

Baseline data, 
LAeq,T 

TO App 

NSR1  External 58 61 53 28 31 45 

NSR2 External 67 69 86 36 39 57 

NSR3 External 76 78 71 45 48 63 

NSR4 External 75 77 84 45 48 65 

NSR5 External 71 74 66 41 44 51 

NSR6 External 60 62 58 30 33 49 

NSR7* External 61 64 50 31 34 45 

NSR8 External 76 78 84 46 49 65 

Note*: No night-time measurements taken at MP7. Evening -5dB for this location used.   
 
Daytime (Table 4.16). With receptor-avoidance routing and a ≥150 m AGL floor, single-event maxima 
are modest:  

• Take-off and Approach LAFmax between 58–78 dB, are below the daytime baseline for all NSRs 
apart from NSR7.  

• Period levels are low—Typical LAeq,16h  of around 28–48 dB and Busy scenario around LAeq,16h  31–
48 dB—are below the measured daytime baselines (48–70 dB) at every receptor. 

• Addition to the baseline would change daytime LAeq by <1 dB (imperceptible). 
 
Night-time (Table 4.17). Because period levels are low and events are few, the overall night impact 
under Scenario 2 is comfortably controlled. 

• Take-off and Approach LAFmax between 58–78 dB, are below the daytime baseline for NSRs 2 
and 4. At all other locations the baseline LAFmax is higher than the predicted helicopter maximum 
levels (e.g. NSR1, NSR3, NSR5-NSR7). 

• Period levels remain low: Typical LAeq,8h  around 28–48 dB and Busy scenario around 31–48 dB, 
again below the night baselines (45–65 dB) at all locations.  
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4.9 Comparison of Predicted and Measured Helicopter Sound Levels 

The calculated helicopter sound levels for the proposed Air Ambulance facility have been compared 
with the attended helicopter noise measurements undertaken at the operational base at Dafen in 
order to assess the reasonableness of the predictions. 
 
The assessment predicts external LAFmax sound levels at residential receptors that are of a similar 
order of magnitude to the measured fly-past sound levels recorded at distances of approximately 
500–600 m at Dafen, which were typically in the range of 66–72 dB LAFmax. This demonstrates good 
agreement between the calculated predictions and measured real-world helicopter noise levels for 
comparable operational scenarios. 
 
It is noted that the highest measured sound levels at Dafen occurred during near-field take-off and 
landing events at close proximity to the helicopter. These conditions are not representative of the 
distances to residential receptors around the proposed site and therefore do not indicate a greater 
level of impact than that predicted in this assessment. 
 
Overall, the comparison indicates that the calculated sound levels used in this assessment are 
reasonable and, in some cases, conservative, providing confidence that the predicted noise impacts 
have not been underestimated. 
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5 MITIGATION MEASURES 

The mitigation measures set out below respond directly to night-time noise concerns by adopting the 
centreline-aligned operational case (Scenario 2) as the preferred and realistic operating approach.  
 
This reflects confirmed safety geometry requirements while embedding good-practice noise 
minimisation principles. 
 
Mitigation therefore focuses on: 

• maintaining required operational safety geometry 

• achieving safe operational height as early as practicable 

• minimising low-level running beyond the immediate FATO 

• applying good-practice community noise principles 
 
Scenario 1 (overhead case) is retained solely as a conservative robustness benchmark and does not 
represent intended operating practice. 

 

5.1 Operational Routing Principle 

Aircraft are required to maintain alignment with the defined FATO centreline for approximately one 
mile during approach in order to preserve stable approach geometry and obstacle clearance. 
On departure, aircraft will initially follow the centreline alignment and may deviate laterally once 
safe operational height has been achieved, subject to: 
 

• wind direction 

• aircraft weight 

• clinical urgency 

• air traffic control requirements 
 
This centreline-aligned geometry forms the basis of the primary assessment case and is reflected in 
the modelled results. 
 
While earlier concept illustrations referenced preferential use of transport corridors, confirmed 
operational safety requirements mean that routing flexibility is constrained within the defined 
alignment envelope. Noise mitigation is therefore primarily achieved through height and profile 
management, rather than lateral avoidance. 

 

5.2 Operational Height and Profile Management 

Noise reduction is principally achieved through vertical separation between aircraft and receptors. 
 
Defined climb/approach profile 
Operations are based on: 

• a near-pad RTOL segment to confine low-level operations close to the FATO; 

• transition to a linear climb/descent segment toward the one-mile gate; 

• representative operational heights informed by pilot input. 
 
Pilots aim to achieve approximately 700 ft AGL by one mile from the FATO under normal conditions. 
Exact intermediate heights cannot be rigidly prescribed due to operational variability. 
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For assessment purposes, representative heights at receptor locations have been adopted. These 
reflect realistic operating conditions and are considered conservative. Under favourable wind and 
loading conditions, aircraft height would typically exceed those assumed in the assessment, resulting 
in lower noise exposure than modelled. 

 

5.3 Height-Based Noise Mitigation 

Within the centreline corridor: 

• slant distance between aircraft and receptor governs sound exposure; 

• maintaining increased height materially reduces LAFmax and SEL; 

• rapid climb performance reduces duration of lower-level exposure. 
 
The assessment demonstrates that predicted external LAFmax levels remain below 85 dB and that 
night-time awakening probabilities remain low under the assessed activity scenarios. 
 
The mitigation strategy therefore focuses on: 

• achieving safe height as early as operationally practicable; 

• avoiding unnecessary low-level flight beyond required geometry; 

• maintaining consistent climb/descent profiles. 
 

5.4 Night-Time Good Practice 

• Night operations occur only in response to genuine emergencies. 

• Activity levels are inherently demand-led and not pre-scheduled. 

• The assessment demonstrates low awakening risk under both typical and elevated activity 
scenarios. 

• Under favourable conditions, aircraft height would typically exceed representative modelling 
values, further reducing night-time exposure. 

 

5.5 Consideration of Noise Barriers 

Fixed noise barriers have been considered in relation to the helipad and apron configuration. 
Helicopter noise exposure is dominated by vertical separation, slant distance and elevated source 
position. 
 
Ground-level screening is generally ineffective for short-duration airborne events occurring at height. 
 
Predicted and measured sound levels indicate that a fixed barrier would not materially reduce LAFmax 
or LAeq at surrounding receptors. Accordingly, a barrier is not considered necessary or warranted. 

 

5.6 Maintenance and Technology 

• Aircraft will be maintained in accordance with manufacturer standards to ensure lowest 
practicable noise emissions. 

• Emerging noise-reduction procedures and technologies will be reviewed and adopted where 
safe and operationally feasible. 
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5.7 Communication and Community Engagement 

• Open communication channels will be maintained with local residents. 

• Operational principles and mitigation measures will be transparently communicated. 

• The life-saving nature of operations and noise minimisation approach will be clearly 
explained. 

 

5.8 Complaints Procedure 

A structured procedure for receiving, documenting and responding to community concerns can be 
implemented, including nomination of a liaison contact to address noise-related enquiries. 
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6 CONCLUSIONS 

Operation of the Air Ambulance Facility at Land West of Rhuallt will generate intermittent, short-
duration helicopter events driven by emergency demand. 
 
No fixed mission count can be prescribed given the emergency nature of the service. The assessment 
has therefore used defined activity scenarios (“Typical” and “Busy”) to bracket a reasonable envelope 
of potential night-time activity. The Busy scenario represents a conservative high-activity night, 
equivalent to up to two emergency call-outs (four helicopter movements), and is used solely for 
sensitivity testing rather than as an operational cap. 
 

6.1 Operational Geometry 

Following confirmation from the operator, aircraft will maintain alignment with the defined FATO 
centreline for approximately one mile during approach in accordance with required safety geometry. 
Departures will initially follow this alignment and may deviate once safe operational height has been 
achieved, subject to wind, aircraft weight, mission urgency and air traffic control requirements. 
 
Exact intermediate aircraft heights cannot be rigidly prescribed. Representative operational heights 
provided by the operator have been applied within the assessment and are considered realistic and 
conservative. Under favourable wind and loading conditions, aircraft would typically achieve greater 
height than assumed, resulting in lower noise exposure than modelled. 
 

6.2 Assessment Scenarios 

Two assessment cases were modelled: 

• Scenario 1 – a conservative overhead robustness case; 

• Scenario 2 – a centreline-aligned operational case reflecting confirmed safety geometry and 
representative operational heights. 

 
Scenario 2 represents the realistic operating condition and forms the basis of the mitigation strategy.  
 
Scenario 1 is retained solely to demonstrate robustness and does not represent intended operating 
practice. 
 

6.3 Daytime Effects 

Predicted external single-event LAFmax levels remain below 85 dB at all receptors. 
 
For all activity scenarios tested, daytime LAeq,16h (Take-off + Approach) remains within the 50/55 dB 
external context referenced in WHO guidance.  
 
For permanent dwellings predicted internal levels meet 35 dB LAeq,16h with windows closed. 
 
For caravan receptor NSR7 predicted internal daytime LAeq,16h is 37 dB (Typical) and 40 dB (Busy), i.e. 
marginally above 35 dB. This is considered to reflect the lower and more variable façade sound 
insulation associated with caravan accommodation rather than elevated external noise exposure. 
The exceedance is limited in magnitude and does not alter the overall conclusion regarding 
significant effects. 
 
On this basis, significant daytime noise effects are unlikely. 
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6.4 Night-Time Effects 

Night-time assessment has been undertaken using an event-based approach consistent with WHO 
sleep disturbance research. 
 
Using representative operational heights within the centreline corridor: 

• predicted indoor LAFmax levels are consistent with low per-event awakening probability; 

• combined awakening risk remains low across the defined activity scenarios; 

• the WHO guidance of ≤45 dB LAFmax indoors not more than 10–15 times per night is 
comfortably respected given the limited number of potential night-time events represented 
in the Busy scenario. 

 
Under favourable operating conditions, aircraft height would typically exceed the conservative values 
adopted, further reducing night-time exposure. 
 

6.5 Mitigation 

Noise mitigation is achieved primarily through: 

• maintaining required operational height as early as practicable; 

• avoiding unnecessary low-level flight beyond safety geometry; 

• applying consistent climb/descent profiles; 

• adhering to established community-noise good practice principles. 
 
Ground-level barriers have been screened and would not materially reduce helicopter noise 
exposure due to the elevated source geometry. 
 

6.6 Measured Data Corroboration 

Independent helicopter noise measurements undertaken at an operational Welsh Air Ambulance 
base have been reviewed. The measured event levels are consistent with the order of magnitude of 
the calculated sound levels used in this report and provide corroborative evidence that the 
assessment does not underestimate noise exposure. 
 

6.7 Overall Conclusion 

Taking account of: 

• realistic operational geometry, 

• representative and conservative height assumptions,  

• event-based sleep disturbance assessment, and 

• emergency-driven activity levels, 
 
the assessment demonstrates that significant adverse noise effects are unlikely. 
 
Accordingly, it is concluded that the proposed air ambulance facility can operate without giving rise 
to unacceptable noise impact on surrounding residential receptors. 
 
In reaching this conclusion, it is recognised that non-acoustic factors can influence community 
response to helicopter operations. However, the predicted sound levels lie below the relevant 
reference criteria across the tested activity envelope, and the good-practice operational and height-
based mitigation measures set out in Section 5 will apply. On this basis, significant adverse noise 
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effects are unlikely, and no adverse noise impact is expected from the operation of the air 
ambulance facility. 
 
Independent helicopter noise measurements undertaken by Formant Acoustics at an operational 
Welsh Air Ambulance base have been reviewed as part of this assessment. The measured event 
levels are consistent with the order of magnitude of the calculated sound levels used in this report 
and provide corroborative evidence that the assessment does not underestimate noise exposure. 
The conclusions of this report therefore remain robust. 
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