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1 Introduction 

AONA Environmental Consulting Ltd was commissioned by Agile Energy/Natural Power to 

assess the potential impact of traffic emissions on local Air Quality arising from the 

operation of the proposed EfW development comprising an Energy from Waste (EfW) 

Plant for the Production of Electricity up to 35MW at Kirkwood Commercial Park, 

Inverurie, AB51 5NR.  

 

The proposed development lies within Aberdeenshire Council, which is located on the 

north-east coast of Scotland and surrounds the Aberdeen City Council area. As part of 

the National Air Quality Strategy, where the prescribed National Air Quality Objectives 

are or are likely to be exceeded an Air Quality Management Area (AQMA) may be 

declared. Aberdeenshire Council currently does not have any AQMAs and the available 

evidence suggests that Aberdeenshire benefits from generally good air quality in terms 

of those emissions currently considered under the LAQM regime. Therefore, the 

proposed EfW Development site does not lie within or near to an AQMA. 

 

It has been stated that there will be 49 HGV deliveries per day, i.e. 98 HGV movements 

daily. LGV and car journeys are estimated at up to 25 staff journeys and 6 van 

deliveries per day. This results in 31 LGV and car journeys, i.e. 62 movements.  This 

results in the overall operational phase traffic numbers (HGV’s, LGV’s and cars) of a 

maximum of 80 two-way journeys, i.e. 160 movements. 

 

With reference to the EPUK/IAQM document ‘Land-Use Planning & Development 

Control: Planning for Air Quality’ 2017, it can be stated that and Air Quality Impact 

Assessment is not required.  This is because the site is not in proximity to an Air Quality 

Management Area (AQMA) and the traffic figures indicate that the project will generate 

<100 HGV movements.   

 

Nevertheless, an assessment of air quality impact from traffic has been undertaken.  

The air quality in the vicinity of the proposed development site is impacted mainly from 

traffic emissions from the dual carriageway, A96.  The air quality impact assessment 

has focused on those pollutants that are produced by vehicular traffic.  Therefore, the 

pollutants that have been addressed in detail in this study are nitrogen dioxide (NO2) 

and particulates (PM10). 
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2 Methodology 

2.1 Ambient Air Quality Standards 

The relevant objectives adopted in Scotland for the purpose of Local Air Quality 

Management are set out in the Air Quality (Scotland) Regulations 2000, the Air Quality 

(Scotland) Amendment Regulations 2002 and the Air Quality (Scotland) Amendment 

Regulations 2016.  Similar targets are set at EU level, where there are called limit or 

target values. These are set out in the European 2008 Ambient Air Quality Directive 

(2008/50/EC) and transposed into Scottish legislation by the Air Quality Standards 

(Scotland) Regulations 2010.  It is the responsibility of EU Member States to achieve the 

limit and target values.  The relevant limit values used in the assessment of the air 

quality impact of the proposed EfW Development for nitrogen dioxide (NO2) and 

particulates (PM10) are presented in Table 1. 

Table 1: Objectives of the Air Quality Standards (Scotland) Regulations 2010 

Pollutant Air Quality Objective 

Measured as Concentration 

Nitrogen Dioxide  Annual mean  

1-hour mean 

40 µg/m3 

200 µg/m3, not to be exceeded > 18 times a year 

Particles (PM10)  Annual mean 

24 hour mean 

18 µg/m3 

50 µg/m3, not to be exceeded > 7 times a year 

Particles (PM2.5) 10 µg/m3 Annual mean 

 

2.2 Prediction Methodology 

The impact prediction model used in the air quality impact assessment is the Design 

Manual for Roads & Bridges (DMRB) Screening Method, published by the Highways 

Agency.  The DMRB Screening Method can be run to predict pollutant concentrations at 

receiver locations near to roads. It can be used to predict annual mean concentrations of 

nitrogen dioxide (NO2) and PM10, as well as oxides of nitrogen (NOx), carbon monoxide, 

benzene and 1,3-butadiene. It also predicts the number of exceedances of 50 µg/m3 as a 

24-hour mean PM10 concentration.  The model requires input data on Annual Average 

Daily Traffic flow (AADT), annual average speeds, the proportion of different vehicle 

types, the type of road, and the distance from the centre of the road to the receiver 

location. The DMRB Screening Method is referred to as appropriate assessment 

methodology within the Local Air Quality Management Technical Guidance document TG 

(16). 

 

The method to convert roadside NOx to NO2 within the DMRB model was based on 

measurements made between 1999 and 2001. Recent evidence shows that the 
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proportion of primary NO2 in vehicle exhaust has increased. This means that the 

relationship between NOx and NO2 at the roadside has changed from that currently used 

in the DMRB model.  An updated NOx to NO2 calculator is available from the DEFRA 

website (version 8.1, 2020). The calculator applies to all road types and can also be used 

to estimate roadside NOx from roadside NO2 measurements.  The use of the DMRB model 

has been adapted to use the new calculator in accordance with the relevant instructions.  

 

DMRB model validation work carried out by the Highways Agency has indicated that the 

model may significantly under-predict concentrations of nitrogen dioxide alongside urban 

city-centre roads classified as ‘street canyons’.  In this context, a street canyon may be 

defined as a relatively narrow street with buildings on both sides, where the height of 

the buildings is generally greater than the width of the road. It has been decided that on 

review of the streetscapes in proximity to the proposed development that a street 

canyon effect is unlikely to occur. 

 

DEFRA has stated that if the annual mean objectives are not exceeded, it may be 

confidently assumed that the short-term (1-hour) objectives will also be met. However, 

if this approach is used, then care must be taken to include relevant locations where the 

hourly objectives might apply.  If the annual mean nitrogen dioxide concentration is 

greater than 60 µg/m3, then there is a risk that the 1-hour objective may also be 

exceeded. 

 

2.3 Receiver Locations 

A representative worst-case sensitive receiver in close proximity to the traffic flow on 

the A96 and the proposed development access, as shown in Figure 1 and described in 

Table 2 has been considered in the air quality assessment.  

 

Table 2: Receiver location assessed in DMRB Screening Method. 

Receiver Description and Location  Distance to road Grid reference 

Easting Northing 

R1 –Residential dwelling in proximity to 
the proposed development access 

@ 44m from façade to 
centre of A96.  

378099 818284 
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Figure 1: Site Location & Residential dwelling in proximity to the proposed development 

access. 

 

 

2.4 Traffic Volumes  

The DMRB Screening Assessment is based upon traffic flows for the A96 taken from the 

Transport Scotland - A96 Dualing: East of Huntly to Aberdeen Traffic Data Analysis 

Report, published on the 9th January 2018. This report based on a 12-hour survey 

undertaken in April/May 2017 shows total junction movements of 28,396 at Thainstone 

Junction (Grid Ref. 377867, 818565) with HGV percentage of 6.7%.  It has been 

assumed that traffic flows will have remained the same in the assumed year of opening, 

2022. To represent a realistic 24-hour AADT value for the DMRB assessment the 12-hour 

traffic flow was multiplied by 1.3 to assess a realistic worst-case traffic flow.  An average 

traffic speed of 40 km/hr in proximity to the site access on the A96 has been used in the 

DMRB screening method assessment. 

 

As stated above, there will be 49 HGV deliveries per day, i.e. 98 HGV movements daily.  

LGV and car journeys are estimated at up to 25 staff journeys and 6 van deliveries 

per day. This results in 31 LGV and car journeys, i.e. 62 movements.  This results in 

the overall operational phase (HGV’s, LGV’s and cars) traffic numbers of a maximum 

of 80 two-way journeys, i.e. 160 movements 
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Table 3: Annual Average Daily Traffic (AADT) flows used in DMRB Screening Assessment 

Road Name Annual Average Daily Traffic Flows (24-Hour AADT)  

2017 2022 Without Dev. 2022 With Dev. 

A96 36,915 36,915 37,075 

 

2.5 Significance of Potential Effects Assessment 

In terms of the ‘Significance of Potential Environmental Effects’ the magnitude (scale of 

change) has been determined by considering the impacts of the proposed development 

on air quality with reference to the baseline conditions and environmental assessment 

criteria.  

 

2.5.1 Describing the Impact: 

The rationale for describing the impact of the proposed development is derived from the 

Environmental Protection UK (EPUK) and Institute of Air Quality Management (IAQM) 

guidance (EPUK & IAQM) Land-Use Planning & Development Control: Planning for Air 

Quality (January 2017).  There is a two-stage process to be followed in the assessment 

of air quality impacts 

 a qualitative or quantitative description of the impacts on local air quality arising 

from the development; and 

 a judgement on the overall significance of the effects of any impacts 

 

The suggested framework for describing the impacts is set out in Table 6.3 of the EPUK 

& IAQM guidance document and is shown in Table 4. The term Air Quality Assessment 

Level (AQAL) has been adopted as it covers all pollutants, i.e. those with and without 

formal standards. AQAL is used to include air quality objectives or limit values where 

these exist. The Environment Agency uses a threshold criterion of 10% of the short term 

AQAL as a screening criterion for the maximum short-term impact. The EPUK & IAQM 

guidance adopts this as a basis for defining an impact that is sufficiently small in 

magnitude to be regarded as having an insignificant effect. 

 

Table 4: Impact descriptors for individual Receivers 

Long term average 

Concentration at Receiver 

in assessment year 

% Change in concentration relative to Air Quality Assessment 

Level (AQAL) 

1 2-5 6-10 >10 

75% or less of AQAL Negligible Negligible Slight Moderate 

76-94% of AQAL Negligible Slight Moderate Moderate 

95-102% of AQAL Slight Moderate Moderate Moderate 

103-109% f AQAL Moderate Moderate Substantial Substantial 

110% or more of AQAL Moderate Substantial Substantial Substantial 

Explanation 
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1. AQAL = Air Quality Assessment Level, which may be an air quality objective, EU limit or target value, or an 
Environment Agency ‘Environmental Assessment Level (EAL)’. 
2. The Table is intended to be used by rounding the change in percentage pollutant concentration to whole numbers, 
which then makes it clearer which cell the impact falls within. The user is encouraged to treat the numbers with 
recognition of their likely accuracy and not assume a false level of precision. Changes of 0%, i.e. less than 0.5% will 
be described as Negligible. 
3. The Table is only designed to be used with annual mean concentrations. 
4. Descriptors for individual Receivers only; the overall significance is determined using professional judgement (see 
Chapter 7). For example, a ‘moderate’ adverse impact at one Receiver may not mean that the overall impact has a 
significant effect. Other factors need to be considered. 
5. When defining the concentration as a percentage of the AQAL, use the ‘without scheme’ concentration where there 
is a decrease in pollutant concentration and the ‘with scheme;’ concentration for an increase. 
6. The total concentration categories reflect the degree of potential harm by reference to the AQAL value. At exposure 
less than 75% of this value, i.e. well below, the degree of harm is likely to be small. As the exposure approaches and 
exceeds the AQAL, the degree of harm increases. This change naturally becomes more important when the result is 
an exposure that is approximately equal to, or greater than the AQAL. 
7. It is unwise to ascribe too much accuracy to incremental changes or background concentrations, and this is 
especially important when total concentrations are close to the AQAL. For a given year in the future, it is impossible 
to define the new total concentration without recognising the inherent uncertainty, which is why there is a category 
that has a range around the AQAL, rather than being exactly equal to it. 

 

2.5.2 Assessing Significance: 

The rationale for the assessment of significance is derived from the EPUK & IAQM 

Guidance (paragraphs 7.1-7.12 referring to Table 6.3) and relates to Table 4 above. 

 

Impacts on air quality, whether adverse or beneficial, will have an effect on human 

health that can be judged as ‘significant’ or ‘not significant’. An ‘impact’ is the change in 

the concentration of an air pollutant, as experienced by a Receiver. This may have an 

‘effect’ on the health of a human receiver, depending on the severity of the impact and 

other factors that may need to be taken into account. The impact descriptors set out in 

Table 5 are not, of themselves, a clear and unambiguous guide to reaching a conclusion 

on significance. These impact descriptors are intended for application at a series of 

individual receivers. Whilst it may be that there are ‘slight’, ‘moderate’ or ‘substantial’ 

impacts at one or more Receivers, the overall effect may not necessarily be judged as 

being significant in some circumstances. 

 

Any judgement on the overall significance of effect of a development will need to take 

into account such factors as: 

 the existing and future air quality in the absence of the development; 

 the extent of current and future population exposure to the impacts; and 

 the influence and validity of any assumptions adopted when undertaking the 

prediction of impacts. 

 Other factors may be relevant in individual cases. 

 

As has already been noted, the presence of an AQMA that may be affected by a 

proposed development will increase the sensitivity of the application and any 

accompanying assessment. In this case, there are no AQMAs present. The impacts 

descriptor table acknowledges this and points to a conclusion of significant effect in 

cases where concentrations of a regulated pollutant are in excess of the objective value. 
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Where the baseline concentrations are close to the objective value at a receiver, but not 

exceeding it, a case may be made for the development’s predicted contribution being 

significant. It will always be difficult, however, to attribute the exceedance of an 

objective to any individual source. 

 

Magnitude (scale of change) is determined by considering the predicted deviation from 

baseline conditions. Quantifiable assessment of magnitude (scale of change) has been 

undertaken. Impacts of the proposed development on air quality have been assessed 

with reference to the baseline conditions and environmental assessment criteria.  

 

3 Baseline Air Quality 

3.1 DEFRA Background Maps 

Background maps have been provided to assist Scottish local authorities in support of 

the Review and Assessment of local air quality. Mapped background concentrations for 

use in LAQM Review and Assessments are available on the Scottish Air Quality Website. 

These maps differ from the Defra UK model maps and are created from a Scotland-

specific model using Scottish monitoring data and Scottish meteorological data. Scotland 

specific maps are not currently available for PM2.5. The Scottish Government advise that 

for this pollutant, Defra UK wide background maps are used in the review and 

assessment of local air quality.  2018 based background maps have been referenced. It 

has been assumed that the year of opening of the proposed development will be 2022.  

 

Table 5: Background Maps concentrations (µg/m3) in proximity to site location – Grid 

Reference, 378195, 819262. 

Year Grid Coordinate Annual Mean Concentration (µg/m3) 

Easting Northing NOx NO2 PM10 PM2.5 

2020 378500 819500 4.40 6.16 11.57 5.56 

2022 378500 819500 4.08 5.70 11.43 5.46 

 

3.2 Aberdeenshire Council Monitoring Data 

Aberdeenshire Council does not operate any automatic analysers or monitors in respect 

of NOx and / or NO2. Aberdeenshire Council operates 14 non-automatic monitoring 

locations across its jurisdictional area. The Annual Mean NO2 concentrations in Table 6 

are referenced from the 2020 Air Quality Annual Progress Report (APR) for the non-

automatic diffusion tube monitoring locations located within Inverurie. The nearest to the 

Proposed EfW Development site is Inverurie MC which is a roadside monitoring location 

situated approximately 2 KM north-north-west of the proposed EfW Development site. 
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Table 6: Aberdeenshire Council Monitoring Results –Non-Automatic Monitoring Locations 

in proximity to site location– Site Location Grid Reference, 378195, 819262 

Site Grid Coordinate Site Type Distance from 

Proposed EfW 

Dev (Km) 

Annual Mean NO2 Conc. 

(µg/m3) 

2018 2019 

Inverurie MC 377624 821295 Roadside 2.1 24 24.2 

Inverurie 1 377408 821583 Roadside 2.4 26.4 25.9 

Inverurie 2 376622 821476 Background 2.7 10.3 8.9 

LIMIT VALUE   40 

 

Table 6 indicates that the annual mean NO2 concentrations are below the annual mean 

NO2 limit value of 40 µg/m3. Hence, the sensitive receptors in the vicinity of the 

proposed development do not experience an air quality impact that will be detrimental to 

health. 

 

4 Air Quality Impact Assessment 

4.1 Operational Phase Air Quality Impact Predictions 

The DMRB Screening Method predicted pollutant concentrations at the representative 

worst-case residential receiver (R1) due to traffic emissions in the assumed Year of 

Opening 2022, Without & With Development, are outlined in Table 8.   

 

Table 8: DMRB Screening Method predicted concentrations at the representative worst-

case residential receiver (R1) in Year of Opening 2022 Without & With Development. 

Location & Scenario DMRB Predicted Annual 
Mean NOx (µg/m3) 

DMRB Predicted Annual 
Mean PM10 (µg/m3) 

@ R1 – Without Dev. 7.53 12.20 

@ R1 – With Dev. 7.54 12.21 

 

Using the DEFRA NOx to NO2 calculator, the DMRB Screening Method predicted NOx 

concentrations have been used to predict the NO2 concentrations at the receiver location.  

These are presented in Table 9. 

 

Table 9: Predicted Nitrogen Dioxide (NO2) and Particulate (PM10) concentrations at the 

sensitive receiver (R1) in Year of Opening 2022 Without & With Development. 

Location & Scenario Annual Mean NO2 Annual Mean PM10 

@ R1 – Without Dev. 8.3 µg/m3 12.20 µg/m3 

@ R1 – With Dev. 8.31 µg/m3 12.21 µg/m3 

LIMIT VALUE 40 µg/m3 18 µg/m3 
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The predicted NO2 and PM10 concentrations have been compared with the relevant Air 

Quality Standards (Scotland) Regulations 2010 (See Table 1).  The results of the DMRB 

Screening Method and subsequent Air Quality Impact Assessment for NO2 and PM10 

indicate that there will not be an exceedance of the relevant Air Quality Limit Values for 

NO2 and PM10 at the sensitive receiver (R1).  Table 10 summarises the description of 

magnitude of impact on NO2 and PM10 concentrations at R1.   

 

Table 10: Description of magnitude of impact in terms of NO2 and PM10 concentrations 

at the sensitive receiver (R1) in 2022.   

Receiver Absolute 
Change in 
2022 

Relative 
Change (% 
of AQAL) 

Percentage of 
predicted 
concentration 
relative to AQAL 

Predicted Impact 

NO2 @ R1  0.01 0.025% 20.775% Negligible Impact 

PM10 @ R1  0.01 0.055% 67.83% Negligible Impact 

 

As outlined in Section 7 Assessing Significance of the EPUK/IAQM guidance document a 

judgment of significance should be made by a competent professional.  The results of 

the DMRB Screening Method and subsequent Air Quality Impact Assessment indicate 

that there will be a negligible impact on the air quality in the vicinity of the development.   

 

 

5 Conclusions 

The main existing impact on air quality in the vicinity of the proposed development site 

is due to traffic on the surrounding roads.  An assessment of the potential air quality 

impact due to operational traffic emissions on nearby residential receivers from the 

proposed development has been undertaken using the DMRB Screening Method.  

 

The results of the DMRB Screening Method and subsequent Air Quality Impact 

Assessment indicate that there will be a negligible impact on air quality from operational 

traffic in the vicinity of the proposed development.  Hence, nearby residents to the 

proposed development will not experience a significant air quality impact due to traffic 

and there will be no exceedance of the relevant Air Quality Standard Regulations limits 

and objectives in proximity to the site. 
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APPENDIX I 

 

DMRB Inputs & Outputs. 
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DMRB Screening Method Inputs & Outputs: 

At the representative worst-case residential receiver (R1)  
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NOx to NO2 Converter Outputs: 

 

 


