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5.1

Air Quality

5.1.1

Introduction
Background

5.1.1.1

This report has been produced to consider the air quality implications of the proposed
A496 Llanbedr access improvement scheme. Due to the nature of the Scheme, there is
the potential for air quality to affect local sensitive receptors during operation. As such,
an air quality assessment was required to determine baseline conditions and quantify
potential effects in the local area.

Site Location and Context
5.1.1.2

The Scheme is located adjacent the village of Llanbedr in North Wales, centred at
approximate National Grid Reference (NGR): 257440, 327015. Reference should be
made to Figure 5.1.1 for a location plan.

5.1.1.3

The Scheme comprises the construction of a new road to improve access to and
reduce traffic travelling through the village of Llanbedr. Re-routing the A496 has the
potential to affect air quality at sensitive locations during the construction and
operational phases. These may include fugitive dust emissions associated with
construction works and road traffic exhaust emissions from vehicles using the Scheme
during operation. An air quality assessment was therefore required in order to
determine baseline conditions and consider potential impacts as a result of the
development.

5.1.2
5.1.2.1

Legislation and Policy
This assessment has been undertaken in accordance with the following current
legislation, national, regional and local plans and policies.

UK Legislation
5.1.2.2

Part IV of the Environment Act (1995) requires UK government to produce a national Air
Quality Strategy (AQS) which contains standards, objectives and measures for
improving ambient air quality. The most recent AQS was published in July 20071. The
AQS sets out objectives that are maximum ambient pollutant concentrations not to be
exceeded either without exception or with a permitted number of exceedances over a
specified timescale.

5.1.2.3

The regulations referred to in the AQS have been supplemented by the Air Quality
Regulations (2010), which came into force on 11th June 2010 and transpose the
European Union (EU) Air Quality Directive (2008/50/EC) into UK law. Air Quality Limit
Values (AQLVs) were published in these regulations for seven pollutants, in addition to
Target Values for an additional five pollutants. These are generally in line with the AQS
objectives, although the requirements for the determination of compliance vary.

5.1.2.4

Table 5-1- 1 presents the AQS objectives for pollutants considered within this
assessment.

1

Defra (2007), The Air Quality Strategy for England, Scotland, Wales and Northern Ireland
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Table 5-1- 1 – AQS Objectives

Air Quality Strategy Objective
Pollutant

Nitrogen Dioxide (NO2)

Particulate matter less than 10 microns
in diameter (PM10)

5.1.2.5

Concentration (µg/m3)

Averaging Period

40

Annual mean

200

1-hour mean; not to be
exceeded more than 18 times
a year

40

Annual mean

50

24-hour mean; not to be
exceeded more than 35 times
a year

Table 5-1- 2 summarises the advice provided in Local Air Quality Management
Technical Guidance 2016 (LAQM.TG(16))2 on where the AQS objectives for pollutants
considered within this report apply.
Table 5-1- 2 – Examples of Where the AQS Objectives Apply

Averaging Period

Objectives Should Apply At

Objectives Should Not Apply At

Annual Mean

All locations where members of
the public might be regularly
exposed

Building façades of offices or other
places of work where members of the
public do not have regular access

Building façades of residential
properties, schools, hospitals,
care homes etc.

Hotels, unless people live there as
their permanent residence
Gardens of residential properties
Kerbside sites (as opposed to
locations at the building façade), or
any other location where public
exposure is expected to be short term

24-hour Mean

2

All locations where the annual
mean objective would apply,
together with hotels and gardens
of residential properties

Kerbside sites (as opposed to
locations at the building façade), or
any other location where public
exposure is expected to be short term

Defra (2016), Local Air Quality Management Technical Guidance (TG16)
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Averaging Period

Objectives Should Apply At

Objectives Should Not Apply At

1-hour Mean

All locations where the annual
mean and 24-hour mean
objectives apply. Kerbside sites
(for example, pavements of busy
shopping streets)

Kerbside sites where the public would
not be expected to have regular
access

Those parts of car parks, bus
stations and railway stations etc.
which are not fully enclosed,
where reasonably be expected to
spend one hour or more
Any outdoor locations where
members of the public might
reasonably be expected to spend
one hour or longer

5.1.2.6

It is a requirement of the Environment Act (1995) that Local Authorities (LAs) review
current and future air quality within their area of jurisdiction under the system of Local
Air Quality Management (LAQM). Any areas of relevant exposure where the AQS
objectives are not, or unlikely to be, achieved should be identified.

5.1.2.7

Where it is anticipated that an AQS objective will not be met, it is a requirement that an
Air Quality Management Area (AQMA) be declared. Where an AQMA is declared, the
LA is obliged to produce an Action Plan in pursuit of the achievement of the AQS
objectives.

Dust
5.1.2.8

The main requirements with respect to dust control from industrial or trade premises not
regulated under the Environmental Permitting (England and Wales) Regulations (2010),
such as construction sites, is that provided in Section 79 of Part III of the Environmental
Protection Act (1990) 3. The Act defines nuisance as:
"any dust, steam, smell or other effluvia arising on industrial, trade or business
premises and being prejudicial to health or a nuisance."

5.1.2.9

Enforcement of the Act, in regard to nuisance, is currently under the jurisdiction of the
local Environmental Health Department, whose officers are deemed to provide an
independent evaluation of nuisance. If the LA is satisfied that a statutory nuisance
exists, or is likely to occur or happen again, it must serve an Abatement Notice under
Part III of the Environmental Protection Act (1990). Enforcement can insist that there
be no dust beyond the boundary of the works. The only defence is to show that the
process to which the nuisance has been attributed and its operation are being
controlled according to best practice measures.

Planning Policy Wales
5.1.2.10

Planning Policy Wales 8th Edition (2016)4 sets out the Welsh Government’s core
policies and principles with respect to land use planning, including air quality and odour.
Chapter 13 - Minimising and Managing Environmental Risks and Pollution states that:

3

Environmental Protection Act (1990) Part III, Statutory Nuisances and Clean Air

4

Welsh Government (2016), Planning Policy Wales 8th Edition

3

“The potential for pollution affecting the use of land will be a material consideration in
deciding whether to grant planning permission. Material considerations in determining
applications for potentially polluting development are likely to include:

5.1.2.11

•

Location, taking into account such considerations as the reasons for selecting
the chosen site itself;

•

Impact on health and amenity;

•

The risk and impact of potential pollution from the development insofar as this
might have an effect on the use of other land and the surrounding environment
(the environmental regulatory regime may well have an interest in these issues,
particularly if the development would impact on an Air Quality Management
Area or a Special Area of Conservation (SAC));

•

Prevention of nuisance;

•

Impact on the road and other transport networks; and

•

The need, where relevant, and feasibility of restoring the land (and water
resources) to standards sufficient for an appropriate after use. (Powers under
the Pollution Prevention and Control Act 1999 require an operator to return a
site to a satisfactory state on surrender of an Integrated Pollution Prevention
and Control Permit).”

The implications of Chapter 13 of the Planning Policy Wales has been considered
throughout this assessment.

Local Planning Policy
Snowdonia National Park Authority
5.1.2.12

The Snowdonia National Park Authority (SNPA) is the Local Planning Authority for the
National Park area, which encompasses Llanbedr. As such, SNPA has a statutory
obligation to prepare a Development Plan and determine planning applications under
the provisions of the Town and Country Planning Act 2004.

5.1.2.13

SNPA adopted the Eryri Local Development Plan5 in July 2011. The Eryri Local
Development Plan guides decisions on planning applications on all future development
and land use planning within the National Park. Review of the Eryri Local Development
Plan has identified the following policy relevant to air quality and this assessment:
“Development Policy 1: General Development Principles (1)
To conserve and enhance the ‘Special Qualities and purposes of the National
Park development will only be permitted where all the following apply:
[;]
Development Policy 6: Sustainable Design and Materials.
[;]
xi. The development will not have an unacceptable adverse impact, through
increased resource use, discharges or emissions, on public health, surface and

5

Snowdonia National Park Authority (2011), Eryri Local Development Plan 2007 – 2022 Adopted Version
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ground water (quality, quantity or ecology), air quality, soil and the best and
most versatile agricultural land.
xii. The development is compatible with, and does not cause significant harm, to
the environment, neighbouring residential amenity or the amenity of the Park by
way of noise, dust, vibration, odour, light pollution, hazardous materials or
waste productions
[;]”
5.1.2.14
5.1.2.15

5.1.3
5.1.3.1

The implications of this policy have been considered throughout this assessment.

Methodology
The Scheme has the potential to cause air quality impacts during the construction and
operational phases. These have been assessed in accordance with the approach
outlined below and subsequent methodology:
• Consideration of best practice / guidance;
• Professional judgement;
• Consideration of the baseline information obtained, the proposed development details
and issues raised through consultation with interested parties;
• Prediction of potential effects based on baseline information and the proposed
development details;
• Identification of effects which, in particular, could be considered to be potentially
significant in terms of the Town and Country Planning (Environmental Impact
Assessment) (Wales) Regulations 2016 (as amended) (hereinafter referred to as “the
EIA Regulations”);
• Quantification of potential effects;
• Identification of appropriate mitigation measures; and
• Prediction of residual effects based on baseline information, the proposed
development details and mitigation measures.

Obtaining Baseline Information
5.1.3.2

A desk study was undertaken to obtain information relating to baseline air quality
conditions in the vicinity of the proposed development. Desk study information has been
sourced from the following documents:
• Gwynedd Council Air Quality Updating and Screening Assessment 2009;
• Gwynedd Council Air Quality Progress Report 2011;
• Department for Environment, Food and Rural Affairs (Defra) LAQM UK AIR website
(http://uk-air.defra.gov.uk); and
• MAGIC website (http://magic.defra.gov.uk/website/magic).

5.1.3.3

A review of Ordnance Survey mapping and aerial photography available via Google
Earth was also undertaken in order to identify sensitive receptor locations around the
Scheme.

Construction Phase Assessment

5

5.1.3.4

There is the potential for fugitive dust emissions to occur as a result of construction
phase activities. These have been assessed in accordance with the Institute of Air
Quality Management’s (IAQM) ‘Guidance on the Assessment of Dust from Demolition
and Construction’6.

5.1.3.5

Activities on the proposed construction site have been divided into four types to reflect
their different potential impacts. These are:
• Demolition;
• Earthworks;
• Construction; and
• Trackout of mud and debris onto the highway.

5.1.3.6

The potential for dust emissions was assessed for each activity that is likely to take
place and considered three separate dust effects:
• Annoyance due to dust soiling;
• Harm to ecological receptors; and
• The risk of health effects due to a significant increase in exposure to PM10.

5.1.3.7

The assessment steps are detailed below.

Step 1
5.1.3.8

Step 1 screens the requirement for a more detailed assessment. Should human
receptors be identified within 350m of the boundary or 50m from the construction
vehicle route (up to 500m from the construction site entrance for large sites, 200m from
medium sites and 50m from small sites), then the assessment proceeds to Step 2.
Additionally, should ecological receptors be identified within 50m of the Scheme or 50m
from the construction vehicle route (up to 500m from the construction site entrance for
large sites, 200m from medium sites and 50m from small sites), then the assessment
also proceeds to Step 2.

5.1.3.9

Should sensitive receptors not be present within the relevant distances then negligible
impacts would be expected and further assessment is not necessary.

Step 2
5.1.3.10

Step 2 assesses the risk of potential dust impacts.
category based on two factors:

A Scheme is allocated a risk

• The scale and nature of the works, which determines the magnitude of dust arising
as: small, medium or large (Step 2A); and
• The sensitivity of the area to dust impacts, which can be defined as low, medium or
high sensitivity (Step 2B).
5.1.3.11

The two factors are combined in Step 2C to determine the risk of dust impacts without
mitigation applied.

5.1.3.12

Step 2A defines the potential magnitude of dust emission through the construction
phase. The relevant criteria are summarised in Table 5-1- 3.

6

Institute of Air Quality Management (2016), Guidance on the Assessment of Dust from Demolition and Construction version 1.1
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Table 5-1- 3 – Construction Dust - Magnitude of Emission6

Magnitude

Activity

Criteria
Total building volume greater than 50,000m3
Potentially dusty construction material (e.g. concrete)

Demolition
On-site crushing and screening
Demolition activities greater than 20m above ground level
Total site area greater than 10,000m2
Potentially dusty soil type (e.g. clay, which will be prone to
suspension when dry due to small particle size)
Earthworks
Large

More than 10 heavy earth moving vehicles active at any one
time
Formation of bunds greater than 8m in height
More than 100,000 tonnes of material moved
Total building volume greater than 100,000m3

Construction

On site concrete batching
Sandblasting
More than 50 Heavy Duty Vehicle (HDV) trips per day

Trackout

Potentially dusty surface material (e.g. high clay content)
Unpaved road length greater than 100m
Total building volume 20,000m3 to 50,000m3

Demolition

Potentially dusty construction material
Demolition activities 10m to 20m above ground level
Total site area 2,500m2 to 10,000m2
Moderately dusty soil type (e.g. silt)

Earthworks

5 to 10 heavy earth moving vehicles active at any one time
Formation of bunds 4m to 8m in height

Medium

Total material moved 20,000 tonnes to 100,000 tonnes
Total building volume 25,000m3 to 100,000m3
Construction

Potentially dusty construction material (e.g. concrete)
On site concrete batching
10 to 50 HDV trips per day

Trackout

Moderately dusty surface material (e.g. high clay content)
Unpaved road length 50m to 100m

7

Magnitude

Activity

Criteria
Total building volume under 20,000m3

Demolition

Construction material with low potential for dust release (e.g.
metal cladding or timber)
Demolition activities less than 10m above ground level.
Demolition activities during wetter months
Total site area less than 2,500m2
Soil type with large grain size (e.g. sand)

Earthworks
Small

Less than 5 heavy earth moving vehicles active at any one
time
Formation of bunds less than 4m in height
Total material moved less than 20,000 tonnes
Earthworks during wetter months
Total building volume less than 25,000m3

Construction

Construction material with low potential for dust release (e.g.
metal cladding or timber)
Less than 10 HDV trips per day

Trackout

Surface material with low potential for dust release
Unpaved road length less than 50m

5.1.3.13

Step 2B defines the sensitivity of the area around the development to potential dust
impacts. The influencing factors are shown in Table 5-1- 4.
Table 5-1- 4 – Construction Dust - Examples of Factors Defining Sensitivity of an Area6

Receptor
Sensitivity

Examples
Human Receptors

Ecological Receptors

Users expect of high levels of amenity
High aesthetic or value property
High

People expected to be present continuously for
extended periods of time
Locations where members of the public are
exposed over a time period relevant to the
objective for PM10. e.g. residential properties,
hospitals, schools and residential care homes

Internationally or nationally
designated site e.g. Special Area of
Conservation

Users would expect to enjoy a reasonable level of
amenity
Medium

Aesthetics or value of their property could be
diminished by soiling

Nationally designated site e.g. Sites
of Special Scientific Interest

People or property wouldn't reasonably be
expected to be present here continuously or
regularly for extended periods as part of the normal
pattern of use of the land e.g. parks and places of

8

Receptor
Sensitivity

Examples
Human Receptors

Ecological Receptors

work
Enjoyment of amenity would not reasonably be
expected
Property would not be expected to be diminished in
appearance
Low

5.1.3.14

Transient exposure, where people would only be
expected to be present for limited periods. e.g.
public footpaths, playing fields, shopping streets,
playing fields, farmland, footpaths, short term car
park and roads

Locally designated site e.g. Local
Nature Reserve

The guidance also provides the following factors to consider when determining the
sensitivity of an area to potential dust impacts:
• Any history of dust-generating activities in the area;
• The likelihood of concurrent dust-generating activity on nearby sites;
• Any pre-existing screening between the source and receptors;
• Any conclusions drawn from analysing local meteorological data which accurately
represent the area; and if relevant the season during which works will take place;
• Any conclusions drawn from local topography;
• Duration of the potential impact, as a receptor may become more sensitive over time;
and
• Any known specific receptor sensitivities which go beyond the classifications given in
the document.

5.1.3.15

These factors have been considered during the undertaking of the assessment.

5.1.3.16

The criteria for determining the sensitivity of the area to dust soiling effects on people
and property is summarised in Table 5-1- 5.
Table 5-1- 5– Construction Dust - Sensitivity of the Area to Dust Soiling Effects on People and Property6

Distance from the Source (m)
Receptor Sensitivity

Number of Receptors

Less than
20

Less than
50

Less than
100

Less than
350

More than 100

High

High

Medium

Low

10 - 100

High

Medium

Low

Low

1 - 10

Medium

Low

Low

Low

Medium

More than 1

Medium

Low

Low

Low

Low

More than 1

Low

Low

Low

Low

High

9

Note – only the highest level of sensitivity needs to be considered

5.1.3.17

Table 5-1- 6 outlines the criteria for determining the sensitivity of the area to human
health impacts.
Table 5-1- 6 – Construction Dust - Sensitivity of the Area to Human Health Impacts6

Distance from the Source (m)
Annual
Receptor
Mean PM10
Sensitivity
Conc.

Greater than
32µg/m3

28 32µg/m3

Number
of
Receptors

Less
than 20

Less
than 50

Less
than
100

Less than
200

Less than
350

More than
100

High

High

High

Medium

Low

10 - 100

High

High

Medium

Low

Low

1 - 10

High

Medium

Low

Low

Low

More than
100

High

High

Medium

Low

Low

10 - 100

High

Medium

Low

Low

Low

1 - 10

High

Medium

Low

Low

Low

More than
100

High

Medium

Low

Low

Low

10 - 100

High

Medium

Low

Low

Low

1 - 10

Medium

Low

Low

Low

Low

More than
100

Medium

Low

Low

Low

Low

10 - 100

Low

Low

Low

Low

Low

1 - 10

Low

Low

Low

Low

Low

More than
10

High

Medium

Low

Low

Low

1 - 10

Medium

Low

Low

Low

Low

More than
10

Medium

Low

Low

Low

Low

1 - 10

Low

Low

Low

Low

Low

More than
10

Low

Low

Low

Low

Low

1 - 10

Low

Low

Low

Low

Low

High

24 28µg/m3

Less than
24µg/m3

Greater than
32µg/m3

Medium

28 32µg/m3

24 28µg/m3
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Distance from the Source (m)
Annual
Receptor
Mean PM10
Sensitivity
Conc.

Less than
24µg/m3

Low

-

Number
of
Receptors

Less
than 20

Less
than 50

Less
than
100

Less than
200

Less than
350

More than
10

Low

Low

Low

Low

Low

1 - 10

Low

Low

Low

Low

Low

1 or more

Low

Low

Low

Low

Low

Note – only the highest level of sensitivity needs to be considered

5.1.3.18

Table 5-1- 7 outlines the criteria for determining the sensitivity of the area to ecological
impacts.
Table 5-1- 7– Construction Dust - Sensitivity of the Area to Ecological Impacts6

Distance from the Source (m)
Receptor Sensitivity
Less than 20

Less than 50

High

High

Medium

Medium

Medium

Low

Low

Low

Low

5.1.3.19

Step 2C combines the dust emission magnitude with the sensitivity of the area to
determine the risk of unmitigated impacts.

5.1.3.20

Table 5-1- 8outlines the risk category from demolition activities.
Table 5-1- 8– Construction Dust - Dust Risk Category from Demolition Activities6

Receptor
Sensitivity

Dust Emission Magnitude
Large

Medium

Small

High

High

Medium

Medium

Medium

High

Medium

Low

Low

Medium

Low

Negligible

5.1.3.21 Table 5-1- 9 outlines the risk category from earthworks and construction activities.
Table 5-1- 9– Construction Dust - Dust Risk Category from Earthworks and Construction Activities6

Receptor
Sensitivity

Dust Emission Magnitude
Large

Medium

Small

11

5.1.3.22

High

High

Medium

Low

Medium

Medium

Medium

Low

Low

Low

Low

Negligible

Table 5-1- 10 outlines the risk category from trackout activities.
Table 5-1- 10– Construction Dust - Dust Risk Category from Trackout Activities6

Receptor
Sensitivity

Dust Emission Magnitude
Large

Medium

Small

High

High

Medium

Low

Medium

Medium

Low

Negligible

Low

Low

Low

Negligible

Step 3
5.1.3.23

Step 3 requires the identification of site-specific mitigation measures within the
guidance to reduce potential dust impacts based upon the relevant risk categories
identified in Step 2. For sites with negligible risk, mitigation measures beyond those
required by legislation are not required. However, additional controls may be applied as
part of good practice.

Step 4
5.1.3.24

Once the risk of dust impacts has been determined and the appropriate mitigation
measures identified, the final step is to determine the significance of any residual
impacts. For almost all construction activity, the aim should be to control effects
through the use of effective mitigation. Experience shows that this is normally possible.
Hence the residual effect will normally be not significant. This has been described as
negligible within this report to provide continuity between assessment terminologies.

Operational Phase Assessment
Road Traffic Vehicle Exhaust Emissions
5.1.3.25

The study area in relation to the Scheme is defined by the changes in traffic flows on
the local road network. For the purposes of the air quality assessment, the operational
impacts have been confined to the impacts at worse case sensitive receptors, which are
likely to experience the highest pollutant concentrations and changes as a result of the
changes in traffic flows predicted by the traffic model for each option. The criteria
defined in Paragraph 3.12 to 3.16 of the Design Manual for Roads and Bridges (DMRB)
HA207/077 have been used to identify the affected road network and is presented
below;
• Road alignment will change by 5 metres or more; or
• Daily traffic flows will change by 1,000 Annual Average Daily Traffic (AADT) or more;
or

7

Highways Agency (2007) HA207/07 Design Manual for Roads and Bridges (DMRB) Volume 11, Section 3, Part 1.
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• Heavy Duty Vehicle (HDV) flows will change by 200 AADT or more; or
• Daily average speeds will change by 10 kilometre/hour or more; or
• Peak hour speed will change by 20 kilometre/hour or more.
5.1.3.26

If a road link meets any of the criteria above, it is defined as an ‘affected road’. The
affected road network (ARN) is a composite network of all the affected road links.

5.1.3.27

Following analysis of the traffic data, it was determined that an assessment was
required as the criteria outlined above were exceeded. The following paragraphs
outline the detailed assessment methodology.

5.1.3.28

Potential impacts have been defined by predicting pollutant concentrations at sensitive
locations for the following scenarios:
• Base year (2015);
• Opening year Do-Minimum (2020) (predicted traffic flows in the anticipated year
opening should the project not proceed); and
• Opening year Do-Something (2020) (predicted traffic flows in the anticipated year of
opening should the project be completed).

5.1.3.29

Receptors that are potentially sensitive to changes in air quality are defined in DMRB
HA207/077 as housing, schools, hospitals and designated species or habitats within a
designated ecological site, located within 200m of the ARN (as defined above). It
should be noted that the air quality assessment methodology in accordance with DMRB
does not assign a value or sensitivity to a receptor. It should also be noted that due to
the small road network provided, all roads within the traffic model were considered in
the air quality modelling for the purpose of this assessment. The traffic data used for
the assessment are presented in Appendix A.

5.1.3.30

The exposure to NO2 and PM10 for existing worst-case sensitive receptors, identified
using the criteria outlined above, has been modelled using the Atmospheric Dispersion
Modelling System (ADMS) Roads. The model uses detailed information regarding
traffic flows on the local road network together with meteorological data to predict
pollutant concentrations at specific locations selected by the user. A detailed
description of the road traffic air quality modelling undertaken is outlined in Appendix A.

5.1.3.31

In accordance with the criteria, a total of 14 sensitive receptors (residential properties)
were selected at sites located within 200 metres of the Scheme’s associated road
network to represent worst-case locations, along with one ecological receptor. The
study area showing the sensitive receptor locations is presented in Figure 5.1.2.

5.1.3.32

The locations of the sensitive receptors (residential properties) are detailed in Table 51- 11.
Table 5-1- 11- Sensitive Receptor Locations

National Grid Reference (NGR)
Receptor ID

Receptor Description
X

Y

R1

Residential –A496 North of Llanbedr

258370

327213

R2

Residential – A496 Sarn Hir

258469

326917

R3

Residential – A496 Pont

258529

326839
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National Grid Reference (NGR)
Receptor ID

Receptor Description
X

Y

R4

Residential – Ffordd Pentre Gwynfryn

258607

326904

R5

Residential – A496 Tegfryn

258533

326792

R6

Residential – Ffordd Mochras

258523

326794

R7

Residential – A496 Tegfryn

258536

326768

R8

Residential – A496 Tegfryn

258497

326713

R9

Residential – A496 Tegfryn

258519

326723

R10

Residential – A496 South of Llanbedr

258473

326522

R11

Residential – A496 South of Llanbedr

258311

326397

R12

Residential – Plas y Bryn

258127

326608

R13

Residential – Ffordd Mochras

258213

326854

R14

Residential – Ffordd Mochras

257979

326772

5.1.3.33

A designated ecological site (Coedydd Derw a Safleoedd Ystlumod Meirion /
Meirionnydd Oakwoods and Bat Sites, a designated SpeciaI Area of Conservation
(SAC)), was identified within 200m of the ARN. Ecological receptor locations have
been modelled as a transect up to 200m perpendicular to the A496 within the SAC.

5.1.3.34

As per guidance provided in Annex 3 of the LAQM.TG (16) document2, modelled
pollutant concentrations have been verified against the local authority air quality
monitoring results. The verification process is outlined in Appendix A.

5.1.3.35

Modelled road-traffic oxides of nitrogen (NOx) has been converted to NO2 using Version
5.1 of the NOx to NO2 calculator8. The calculator takes into account the difference
between vehicular and background NOx, the concentration of ozone (O3) (to oxidise
Nitrogen Oxide (NO) to NO2), and the different proportions of primary (directly emitted)
NO2 in different years.

Long Term Trend Analysis
5.1.3.36

A report produced on behalf of Defra9, considered NO2 monitoring data from across the
UK and suggests that reductions in concentrations have slowed in recent years;
therefore, it is now agreed among many air quality professionals that future predictions
of NO2 concentrations may be underestimated. Defra updated the air quality tools in
2016 (including the new emission factor toolkit, background maps and NOx / NO2
converter) which aimed to close this “gap” between forecast and monitored NO2 trends.
However, it is considered that future NO2 levels based on these updated tools are still
likely to be underestimated. Therefore, a long-term trend (LTT) gap analysis has been
carried out for NO2, in accordance with ‘Interim Advice Note (IAN) 170/12v3 Updated air

8

Defra (2016) NOx to NO2 Calculator Version 5.1, http://laqm.defra.gov.uk/

9

Defra (2011) Trends in NOx and NO2 emissions and ambient measurements in the UK
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quality advice on the assessment of future NOx and NO2 projections for users of DMRB
Volume 11, Section 3, Part 1 'Air Quality’’10
5.1.3.37

This LTT NO2 gap analysis has been based on adjustment of 2020 NO2 modelled
concentrations for both the Do-Minimum and Do-Something scenarios using 2015
modelled baseline NO2 concentrations and an alternative projection factor (based on a
projected Base Year, which is the Base Year traffic data with opening year emissions
and backgrounds) as outlined in IAN 170/12v310. Highways England (HE) has provided
a gap analysis tool to assist with the calculation which has been used in the
assessment11.

Significance
5.1.3.38

To determine whether a road scheme gives rise to significant air quality impact, the
advice in IAN 174/1312 has been considered. The advice provides a means of
evaluating the significance of local air quality effects in line with the requirement of the
Environmental Impact Assessment (EIA) Directive.

5.1.3.39

The results from the air quality modelling at receptors are used to inform the overall
significance of the scheme; the larger the change in concentrations, the more certainty
there is that there will be an impact as a result of the scheme. Only receptors which
exceed the AQS objective (annual mean of 40µg/m³ for NO2) in either the Do-Minimum
or Do-Something scenarios are used to inform significance. Where the differences in
concentrations are less than 1% of the air quality threshold (e.g. less than 0.4µg/m³ for
annual average NO2), then the change at these receptors is considered to be
imperceptible, and they are scoped out of the judgement on significance.

5.1.3.40

It must be noted that to determine the significance of a scheme, all receptors which
exceed the AQS objective should be modelled. However, this assessment has only
considered a selection of worst-case receptors, and the updated DMRB air quality
model has been used to predict concentrations. This assessment has therefore
provided an indication of whether any of the options could lead to a significant impact
based on the advice in IAN 174/1312. The guidelines to inform the judgement in
significance are presented in Table 5-1- 12.
Table 5-1- 12- Guidelines to Inform Significance12

10

Magnitude of
Change in
Annual
Average NO2
or PM10
(µg/m3)

Total Number of Receptors with:
Worsening of air quality objective
already above objective or
creation of a new exceedance

Improvement of an air quality objective
already above objective or the removal of
an existing exceedance

Large (>4)

1 to 10

1 to 10

Medium (>2)

10 to 30

10 to 30

Small (>0.4)

30 to 60

30 to 60

Highways Agency (2013) IAN 170/12v3 Updated air quality advice on the assessment of future NOx and NO2 projections for users of

DMRB Volume 11, Section 3, Part 1, Air Quality
11

Highways England (2012), Highways Agency Long Term Gap Analysis Calculator (IAN 170/12 HA LTCalc)

12

Highways Agency (2013) IAN 174/13 Updated advice for evaluating significant local air quality effects for users of DMRB Volume 11,

Section 3, Part 1 Air Quality (HA207/07)
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5.1.3.41

Where the number of receptors fall below the guideline bands to inform significance, the
scheme is deemed not to have a significant impact e.g. 20 small worsenings would not
be classed as significant. If the number of receptors affected is greater than the upper
guideline bands (60 for small, 30 for medium and 10 for large), then the scheme would
be considered to have a significant impact on air quality. Schemes which affect
receptors within the guideline bands require justification to determine whether the
scheme is significant.

5.1.3.42

It should be noted that the determination of significance relies on professional
judgement and reasoning should be provided as far as practicable. This has been
considered throughout the assessment when defining predicted impacts during
operation. There are no similar significance criteria for the assessment of construction
impacts.

5.1.3.43

For ecological receptors, IAN 174/1312 and the DMRB guidance are used to determine
whether the Scheme is likely to have a significant impact. DMRB HA 207/077 Annex F
outlines the approach for the air quality assessment of ecologically designated sites.

5.1.3.44

Error! Reference source not found.5-1-12 details the magnitude categories that
should be applied to changes in annual average NO2. These categories should also be
used to describe the magnitude of change in annual average NOx at designated sites
(i.e. a large increase in NOx would be >4 µg/m3, a medium increase would be >2 to 4
µg/m3 etc.).

5.1.3.45

Section 2.6 of IAN 174/1312 states that, where NOx concentrations are found to below
30 µg/m3 (the AQS objective for the protection of ecosystems and vegetation),
significant effects are not anticipated. If the objective of 30 µg/m3 is exceeded in any of
the opening year modelled scenarios, significant effects may occur, and further
consideration should be given to the magnitude of change. The exception to this is
where changes are less than or equal to 0.4 µg/m3 (in NOx). In such circumstances,
the effects are considered to be imperceptible and unlikely to be significant. Where
changes are greater than 0.4 µg/m3, this information along with changes in nutrient
nitrogen deposition should be provided to the scheme ecologist to determine the
significance of effects based on their professional judgement.

Regional Air Quality Assessment
5.1.3.46

The regional assessment is a requirement of DMRB and is undertaken to determine the
change in emissions as a result of the Scheme. The assessment of the contribution of
the Scheme to regional air quality is based on the total annual emission of pollutants
over the road network. The pollutants considered are:
• NOx;
• PM10; and
• Carbon Dioxide (CO2).

5.1.3.47

The regional impacts have been calculated using all the links built into the air quality
model for the Base Year, Do Minimum and Do Something scenarios.

5.1.3.48

The Emissions Factor Toolkit (EFT) (v6.0.2) has been used in the regional assessment
calculations and uses the traffic characteristics (flows, average vehicle speeds and
percentage HDVs for each period) and road length for each affected road in the study
area. Total annual emissions for the Base Year, Do Minimum and Do Something
scenarios have been calculated.

5.1.4

Baseline
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5.1.4.1

The following section outlines the baseline information obtained through desk studies
and consultation.

Local Air Quality Management
5.1.4.2

As required by the Environment Act (1995), GC has undertaken Review and
Assessment of air quality within their area of jurisdiction. This process has concluded
that all pollutants considered within the AQS are below the relevant AQS objectives
within the area and such no AQMAs have been declared to date.

Air Quality Monitoring
5.1.4.3

Monitoring of pollutant concentrations is undertaken by GC using NO2 diffusion tubes.
Consultation with GC has indicated that the closest NO2 monitoring site was located on
Pont Llanbedr (A496) near Llanbedr Bridge in the centre of the village (NGR: 258532,
326803) approximately 350m east of the Scheme, as displayed in Figure 5.1.3.
However, monitoring at this location ceased in 2011 due to historic low readings. The
data capture for 2010 was insufficient to report due to theft/vandalism, however results
available from Welsh Air13 for 2009 measured an annual average NO2 concentration of
8.5 µg/m3, well below the AQS objective. The closest current diffusion tube location is
approximately 15km north-east of the Scheme. Due to the distance between the sites,
pollutant concentrations are unlikely to be similar and this source of data has not been
considered further.

Background Pollutant Concentrations
5.1.4.4

Predictions of background pollutant concentrations on a 1km by 1km grid basis have
been produced by Defra for the entire of the UK to assist LAs in their Review and
Assessment of air quality. The location of the Scheme covers three grid squares (NGR:
(258500, 326500), (257500, 326500) and (258500, 327500)). Data for these locations
were downloaded from the Defra website14 for the purpose of this assessment and the
average of the three grid squares is summarised in Table 5-1- 13.
Table 5-1- 13- Background Pollutant Concentration Predictions

Average Predicted Background Concentration (µg/m3)
Pollutant

5.1.4.5

2015

2020

NO2

4.3

3.5

NOx

5.6

4.5

PM10

10.0

9.6

As indicated in Table 5-1- 13, background concentrations in the vicinity of the Scheme
are predicted to be below the relevant AQS objectives.

Baseline Modelled Pollutant Concentrations
5.1.4.6

Table 5-1- 14 details the annual mean NO2 and PM10 concentrations at each receptor,
predicted by the ADMS-roads air quality model for the Baseline scenario (2015).

13

Welsh Air Website (2016), http://www.welshairquality.co.uk/

14

Defra (2016) 2013-based Background Maps, http://laqm.defra.gov.uk/
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Table 5-1- 14- Modelled Pollutant Concentrations for Baseline

Receptor

5.1.4.7

5.1.5

Modelled Annual Mean Pollutant Concentration for Baseline Scenario
(2015)
NO2 (µg/m3)

PM10 (µg/m3)

R1

6.6

10.1

R2

9.4

10.9

R3

9.8

10.8

R4

5.6

10.4

R5

9.9

10.9

R6

8.5

10.7

R7

7.8

10.8

R8

7.8

10.6

R9

9.3

10.8

R10

6.5

10.5

R11

6.9

10.5

R12

4.8

10.3

R13

5.1

10.3

R14

4.6

10.0

As indicated in Table 5-1- 14, predicted annual NO2 and PM10 concentrations are well
below the AQS objectives at all receptor locations.

Assessment of Effects
Construction Phase Assessment
Step 1

5.1.5.1

The undertaking of activities such as demolition, excavation, ground works, cutting,
construction and storage of materials has the potential to result in fugitive dust
emissions throughout the construction phase. Vehicle movements both on-site and on
the local road network also have the potential to result in the re-suspension of dust from
highway surfaces.

5.1.5.2

It is worth noting that at this stage the exact location, dimensions and total area which
will be used for construction site compounds has not been agreed at the time of this
assessment. As such the need for construction site compounds has not been assessed
for impacts on air quality. It should be noted that the appointed works contractor would
need to seek and gain planning permission for the siting of construction compounds,
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which would encompass further environmental assessment and consultation with
statutory consultees.
5.1.5.3

The potential for impacts at sensitive locations depends significantly on local
meteorology during the undertaking of dust generating activities, with the most
significant effects likely to occur during dry and windy conditions.

5.1.5.4

The desk-study undertaken to inform the baseline has identified a number of sensitive
receptors within 350m of the application boundary. As such, a detailed assessment of
potential dust impacts was required.

5.1.5.5

There are three ecological receptors sensitive to dust within 50m of the site or trackout
boundary;
• Coedydd Derw a Safleoedd Ystlumod Meirion / Meirionnydd Oakwoods and Bat Sites
– a designated SAC,
• Morfa Dyffryn – a designated Site of Special Scientific Interest (SSSI), and
• Pen Llyn a'r Sarnau / Lleyn Peninsula and the Sarnau – a designated SAC.

5.1.5.6

As such, ecological impacts have been assessed further.

Step 2A
5.1.5.7

DemolitionDemolition activities will include the removal of a builders yard. The total
volume to be demolished is predicted to be less than 20,000m3 and demolition activities
are scheduled to occur less than 10m above ground. As such, in accordance with the
criteria outlined in Table 5-1- 3, the magnitude of potential dust emissions from
demolition is classified as small.
Earthworks

5.1.5.8

Earthworks will include cut and fill operations. Whilst the soil type is currently unknown
at this stage, the total area covered by the Scheme is estimated to be greater than
10,000m2. As such, in accordance with the criteria outlined in Table 5-1- 3, the
magnitude of potential dust emissions from earthworks is classified as large.
Construction

5.1.5.9

The total volume of construction is predicted to be between 25,000 – 100,000m3 with the
use of potentially dusty construction materials. It is considered unlikely that on site
concrete batching will be required. As such, in accordance with the criteria outlined in
Table 5-1- 3, the magnitude of potential dust emissions from construction is classified as
medium.
Trackout

5.1.5.10 There is currently no information available on the number of HDV movements per day,
however, unpaved haul road lengths are likely to be greater than 100m in length. As
such, in accordance with the criteria outlined in Table 5-1- 3, the magnitude of potential
dust emissions from trackout is classified as large.
5.1.5.11 The dust emission magnitude for the project is summarised in Table 5-1- 15.
Table 5-1- 15– Dust Emission Magnitude Summary

Activity

Dust emission magnitude

Demolition

Small
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Activity

Dust emission magnitude

Earthworks

Large

Construction

Medium

Trackout

Large

Step 2B
5.1.5.12

Receptors sensitive to potential dust impacts during demolition, earthworks and
construction were approximated from a desktop study of the area up to 350m from the
site boundary for human receptors and up to 50m for ecological receptors. These are
summarised in Table 5-1- 16.
Table 5-1- 16 – Demolition, Earthworks and Construction Dust Sensitive Receptors

Distance from Sites (m)

Approximate Number of
Human Receptors*

Approximate Number of
Ecological Receptors

Less than 20

1 – 10

0

20 – 50

1 – 10

0

50 - 100

10 – 100

-

100 – 200

10 – 100

-

200 - 350

10 – 100

-

*Number of residential properties approximated using professional judgement in the absence of further information
at this stage

5.1.5.13

There are no ecological receptors within 50m of the site boundary. As such, these have
not been considered further for demolition, earthworks and construction activities.

5.1.5.14

Receptors sensitive to potential dust impacts during trackout were approximated from a
desktop study of the area up to 50m from the road network within 500m of the site
accesses based on the magnitude of potential dust release. These are summarised in
Table 5-1- 17.
Table 5-1- 17– Trackout Dust Sensitive Receptors

Distance from Trackout
Study Area (m)

Approximate Number of
Human Receptors*

Approximate Number of
Ecological Receptors

Less than 20

10 - 100

0

20 – 50

10 - 100

3

*Number of residential properties approximated using professional judgement in the absence of further information
at this stage

5.1.5.15

In order to determine the sensitivity of the receiving environment, the background
concentration for PM10 was obtained from the Defra website14 and identified as being
9.97µg/m3 for 2015 (Table 5-1- 13). Therefore, in accordance with Error! Reference
source not found. 5-1-6, health impacts should be determined based on the criteria
within the less than 24µg/m3 category.
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5.1.5.16

Based on the criteria shown in Table 5-1- 4, the sensitivity of the receiving environment
to potential dust impacts is considered to be high for both human receptors and
ecological receptors. It should be noted that in accordance with the IAQM guidance6,
the highest level of sensitivity should be recorded. It is not necessary to work through
the whole of Table 5-1- 4 once it is clear that the highest level of sensitivity has been
determined.

5.1.5.17

The sensitivity of the receiving environment to specific dust impacts is summarised in
Table 5-1- 18.
Table 5-1- 18– Summary of the Sensitivity of the Area

Sensitivity of the surrounding area
Potential effect
Demolition

Earthworks

Construction

Trackout

Dust soiling

Medium

Medium

Medium

High

Human health

Low

Low

Low

Low

Ecological

n/a

n/a

n/a

Medium

Step 2C
5.1.5.18

The risk of effects in the absence of environmental measures was then defined based
upon the interaction between the magnitude of emission and the highest level of area
sensitivity (determined in Steps 2A and 2B, respectively) for each construction activity.
The risk of dust effects was determined, as presented in Table 5-1- 19.
Table 5-1- 19– Summary of the Risk of Dust Effects

Risk
Potential Effect
Demolition

Earthworks

Construction

Trackout

Dust soiling

Low Risk

Medium Risk

Medium Risk

High Risk

Human health

Negligible

Low Risk

Low Risk

Low Risk

Ecological

n/a

n/a

n/a

Medium Risk

5.1.5.19

As indicated in Table 5-1- 19, the potential risk of dust soiling is high for trackout,
medium for earthworks and construction activities, and low for demolition. The
potential risk of human health impacts is low for earthworks, trackout and construction
activities, and negligible for demolition. The potential risk of dust impacts to ecological
sites is medium for trackout activities. The assessment has therefore indicated that the
maximum risk of dust effects is high.

5.1.5.20

It should be noted that the potential for impacts depends significantly on the distance
between the dust generating activity and receptor location. Risk was predicted based
on a worst-case scenario of works being undertaken at the site boundary closest to
each sensitive area. Therefore, actual risk is likely to be lower than that predicted
during the majority of the construction phase.

Operation Phase Assessment
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Local Air Quality Assessment
5.1.5.21

Table 5-1- 20 details the annual mean NO2 concentrations at each receptor, predicted
by the ADMS-roads air quality model and Long Term Trend adjusted for the Do
Minimum scenario and the Do Something scenario, and reflects the difference between
the annual NO2 concentrations for the Do Minimum and Do Something scenario.
Table 5-1- 20- Predicted Annual Mean NO2 Concentrations (µg/m3) for 2020

Receptor

Predicted Annual Mean NO2 Concentration
(µg/m3)

Change in NO2
concentration (µg/m3)

Do Minimum (2020)

Do Something (2020)

R1

5.4

4.4

-1.0

R2

7.8

5.1

-2.7

R3

8.1

4.9

-3.2

R4

4.6

4.4

-0.2

R5

8.2

4.8

-3.4

R6

7.0

4.8

-2.2

R7

8.1

4.8

-3.3

R8

6.4

4.7

-1.7

R9

7.7

4.6

-3.1

R10

5.3

5.2

-0.1

R11

5.6

4.4

-1.2

R12

3.8

4.2

0.4

R13

4.1

4.0

-0.1

R14

3.7

3.7

0.0

5.1.5.22

As indicated in Table 5-1- 20, predicted annual NO2 concentrations are well below the
AQS objective at all receptor locations for both the Do Minimum and Do Something
scenario.
The majority of receptors show an improvement of annual NO2
concentrations with the Scheme as concentrations are predicted to be lower in the Do
Something scenario compared to the Do Minimum scenario at all sensitive receptor
locations, with the exception of R12 where a slightly higher annual NO2 concentration is
predicted with the Scheme and R14 where no change is predicted.

5.1.5.23

Table 5-1- 21 details the annual mean PM10 concentrations at each receptor, predicted
by the ADMS-roads air quality model for the Do Minimum scenario and the Do
Something scenario, and reflects the difference between the annual PM10
concentrations for the Do Minimum and Do Something scenario.
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Table 5-1- 21- Predicted Annual Mean PM10 Concentrations (µg/m3) for 2020

Predicted Annual Mean PM10
Concentration (µg/m3)
Receptor

Change in PM10
concentration (µg/m3)

Do Minimum (2020)

Do Something
(2020)

R1

9.6

9.4

-0.2

R2

10.4

9.9

-0.5

R3

10.4

9.9

-0.5

R4

9.9

9.9

0.0

R5

10.4

9.9

-0.5

R6

10.2

9.9

-0.3

R7

10.4

9.9

-0.5

R8

10.2

9.9

-0.3

R9

10.3

9.9

-0.4

R10

10.0

10.0

0.0

R11

10.1

9.9

-0.2

R12

9.8

9.9

0.1

R13

9.9

9.9

0.0

R14

9.6

9.6

0.0

5.1.5.24

As indicated in Table 5-1- 21, predicted annual PM10 concentrations are well below the
AQS objective at all receptor locations for both the Do Minimum and Do Something
scenario.
The majority of receptors show an improvement of annual PM10
concentrations with the Scheme as concentrations are predicted to be lower in the Do
Something scenario compared to the Do Minimum scenario at all sensitive receptor
locations, with the exception of R12 where a slightly higher annual PM10 concentration
is predicted and R4, R10, R13 and R14 where no change is predicted.

5.1.5.25

Coedydd Derw a Safleoedd Ystlumod Meirion / Meirionnydd Oakwoods and Bat Sites
SAC is the only ecologically designated site sensitive to nitrogen deposition located
within 200m of ARN. The nearest point of the SAC to the affected road network, along
with 10m interval locations as a transect up to 200m, has been modelled with regard to
likely Scheme air quality impacts. There are no roads which are closer to the SAC than
the affected link (A496), so it can be assumed with some confidence that the nearest
point of the SAC to this link will have the highest concentration. Table 5-1- 22
summarises the impact of the Scheme at the nearest point of Coedydd Derw a
Safleoedd Ystlumod Meirion / Meirionnydd Oakwoods and Bat Sites SAC.
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Table 5-1- 22- Impact of the Scheme to Coedydd Derw a Safleoedd Ystlumod Meirion / Meirionnydd Oakwoods
and Bat Sites SAC

5.1.5.26

Closest
Affected Road

Distance to
nearest affected
link (metres)

Do Minimum
Scenario Annual
Mean NOx
(µg/m3)

Do Something
Scenario Annual
Mean NOx
(µg/m3)

Change in Annual
Mean NOx
(µg/m3)

A496

37.5

5.4

4.7

-0.7

Guidance detailed in DMRB HA207/077 and Highways England IAN 174/1312 was
followed to calculate the annual mean NOx concentrations at the SAC. It was found
that the change in NOx is greater than 0.4 µg/m3 however, concentrations are predicted
to be well below the ecological objective of 30 µg/m3. Therefore, in accordance with the
guidance, where NOx concentrations are assessed to be below their objective then
significant effects are not anticipated. As the assessment does not indicate a
potentially significant effect due to changes in NOx concentrations, then it is not
required to calculate changes in nutrient nitrogen deposition. Additionally, it should be
noted that NOx concentrations are predicted to improve at this location due to a
reduction in traffic along the nearest road link to the SAC.

Regional Air Quality Assessment
5.1.5.27

DMRB requires a regional assessment to be undertaken for the opening year (2020).
The regional assessment is based on the change in emissions over the modelled road
network. The results are not used to inform the evaluation of significance, as the
change in total emissions is not directly related to a change in concentrations at
receptors.

5.1.5.28

Table 5-1- 23 shows the estimated total NOx, PM10 and CO2 emissions from all roads
that are in the regional assessment. The Do Minimum and Do Something scenario
emissions in the opening year (2020) and emissions in the Base Year (2015) have been
calculated.
Table 5-1- 23- Annual NOx and PM10 Emissions (T/year) and CO2 Emissions (in kilo tonnes/year) for Total
Modelled Road Network

5.1.5.29

Pollutant

Base Year
(2015)

Do Minimum
(2020)

Do
Something
(2020)

Change in
Emissions in
Opening Year

Percentage
Change in
Opening
Year

NOx (T/yr)

999

589

580

-9

-1.5%

PM10 (T/yr)

70

63

57

-6

-9.5%

CO2 (kT/yr)

370

365

352

-13

-3.6%

A reduction in annual NOx, PM10 and CO2 emissions occurs between 2015 and 2020,
both with and without the Scheme. This is due to improvements in vehicle emissions
technology, stricter emissions standards, and projected vehicle fleet information
encompassing the introduction of newer vehicles over time.
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5.1.6

Mitigation and Residual Effects
Construction Phase
Step 3

5.1.6.1

The IAQM Guidance on the assessment of dust from demolition and construction6
provides potential mitigation measures to reduce impacts as a result of fugitive dust
emissions during the construction phase. These have been adapted for the Scheme
based on the risk of dust affects (Table 5-1- 19) and are summarised in Table 5-1- 24.
These may be reviewed prior to the commencement of construction works and
incorporated into a Construction Environmental Management Plan (CEMP), if required
by the LA.
Table 5-1- 24- Dust and Air Emissions Mitigation Measures6

Mitigation Measure

Highly
Recommended
(H) / Desirable
(D)

Communications
1. Develop and implement a stakeholder communications plan that includes
community engagement before work commences on site.

H

2. Display the name and contact details of person(s) accountable for air quality and
dust issues on the site boundary. This may be the environment manager/engineer
or the site manager.

H

3. Display the head or regional office contact information.

H

Dust Management
4. Develop and implement a Dust Management Plan (DMP), which may include
measures to control other emissions, approved by the Local Authority.

H

Site Management
5. Record all dust and air quality complaints, identify cause(s), take appropriate
measures to reduce emissions in a timely manner, and record the measures taken.

H

6. Make the complaints log available to the local authority when asked.

H

7. Record any exceptional incidents that cause dust and/or air emissions, either onor off-site, and the action taken to resolve the situation in the log book.

H

8. Hold regular liaison meetings with other high risk construction sites within 500m
of the site boundary, to ensure plans are co-ordinated and dust and particulate
matter emissions are minimised. It is important to understand the interactions of the
off-site transport/ deliveries which might be using the same strategic road network
routes.

H

Monitoring
9. Undertake daily on-site and off-site inspection, where receptors (including roads)
are nearby, to monitor dust, record inspection results, and make the log available to
the Local Authority when asked. This should include regular dust soiling checks of
surfaces such as street furniture, cars and window sills within 100m of site
boundary, with cleaning to be provided if necessary.

H

10. Carry out regular site inspections to monitor compliance with the DMP, record
inspection results, and make an inspection log available to the local authority when

H
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Mitigation Measure

Highly
Recommended
(H) / Desirable
(D)

asked.
11. Increase the frequency of site inspections by the person accountable for air
quality and dust issues on site when activities with a high potential to produce dust
are being carried out and during prolonged dry or windy conditions.

H

12. Agree dust deposition, dust flux, or real-time PM10 continuous monitoring
locations with the Local Authority. Where possible, commence baseline monitoring
at least three months before work commences on site or, if it a large site, before
work on a phase commences. Further guidance is provided by IAQM on monitoring
during demolition, earthworks and construction.

H

Preparing and maintaining the site
13. Plan site layout so that machinery and dust causing activities are located away
from receptors, as far as is possible.

H

14. Erect solid screens or barriers around dusty activities or the site boundary so
that are at least as high as any stockpiles on site.

H

15. Fully enclose site or specific operations where there is a high potential for dust
production and the site is active for an extensive period.

H

16. Avoid site runoff of water or mud.

H

17. Keep site fencing, barriers and scaffolding clean using wet methods.

H

18. Remove materials that have a potential to produce dust from site as soon as
possible, unless being re-used on site. If they are being re-used on-site, cover as
described below.

H

19. Cover, seed or fence stockpiles to prevent wind whipping.

H

Operating vehicle/machinery and sustainable travel
21. Ensure all vehicles switch off engines when stationary - no idling vehicles.

H

22. Avoid the use of diesel or petrol powered generators and use mains electricity or
battery powered equipment where practicable.

H

23. Impose and signpost a maximum-speed-limit of 15mph on surfaced and 10mph
on unsurfaced haul roads and work areas (if long haul routes are required, these
speeds may be increased with suitable additional control measures provided,
subject to the approval of the nominated undertaker and with the agreement of the
Local Authority, where appropriate).

H

24. Produce a Construction Logistics Plan to manage the sustainable delivery of
goods and materials.

H

25. Implement a Travel Plan that supports and encourages sustainable travel (public
transport, cycling, walking, and car-sharing).

H

Operations
26. Only use cutting, grinding or sawing equipment fitted or in conjunction with
suitable dust suppression techniques such as water sprays or local extraction, e.g.
suitable local exhaust ventilation systems.

H

27. Ensure an adequate water supply on the site for effective dust/particulate matter
suppression/mitigation, using non-potable water where possible and appropriate.

H

28. Use enclosed chutes and conveyors and covered skips.

H
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Mitigation Measure

Highly
Recommended
(H) / Desirable
(D)

29. Minimise drop heights from conveyors, loading shovels, hoppers and other
loading or handling equipment and use fine water sprays on such equipment
wherever appropriate.

H

30. Ensure equipment is readily available on site to clean any dry spillages, and
clean up spillages as soon as reasonably practicable after the event using wet
cleaning methods.

H

Waste Management
31. Avoid bonfires and burning of waste materials.

H

Demolition
32. Soft strip inside buildings before demolition (retaining walls and windows in the
rest of the building where possible, to provide a screen against dust).

D

33. Ensure effective water suppression is used during demolition operations. Hand
held sprays are more effective than hoses attached to equipment as the water can
be directed to where it is needed. In addition, high volume water suppression
systems, manually controlled, can produce fine water droplets that effectively bring
the dust particles to the ground.

H

34. Avoid explosive blasting, using appropriate manual or mechanical alternatives.

H

35. Bag and remove any biological debris or damp down such material before
demolition.

H

Earthworks
36. Re-vegetate earthworks and exposed areas/soil stockpiles to stabilise surfaces
as soon as practicable.

D

37. Use Hessian, mulches or trackifiers where it is not possible to re-vegetate or
cover with topsoil, as soon as practicable.

D

38. Only remove the cover in small areas during work and not all at once.

D

Construction
39. Avoid scabbling (roughening of concrete surfaces) if possible.

D

40. Ensure sand and other aggregates are stored in bunded areas and are not
allowed to dry out, unless this is required for a particular process, in which case
ensure that appropriate additional control measures are in place.

H

41. Ensure bulk cement and other fine powder materials are delivered in enclosed
tankers and stored in silos with suitable emission control systems to prevent escape
of material and overfilling during delivery.

D

42. For smaller supplies of fine powder materials ensure bags are sealed after use
and stored appropriately to prevent dust.

D

Trackout
43. Use water-assisted dust sweeper(s) on the access and local roads, to remove,
as necessary, any material tracked out of the site. This may require the sweeper
being continuously in use.

H
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Mitigation Measure

Highly
Recommended
(H) / Desirable
(D)

44. Avoid dry sweeping of large areas.

H

45. Ensure vehicles entering and leaving sites are covered to prevent escape of
materials during transport.

H

46. Inspect on-site haul routes for integrity and instigate necessary repairs to the
surface as soon as reasonably practicable.

H

47. Record all inspections of haul routes and any subsequent action in a site log
book.

H

48. Install hard surfaced haul routes, which are regularly damped down with fixed or
mobile sprinkler systems, or mobile water bowsers and regularly cleaned.

H

49. Implement a wheel washing system (with rumble grids to dislodge accumulated
dust and mud prior to leaving the site where reasonably practicable).

H

50. Ensure there is an adequate area of hard surfaced road between the wheel
wash facility and the site exit, wherever site size and layout permits.

H

51. Access gates to be located at least 10m from receptors where possible.

H

Step 4
5.1.6.2

Assuming the relevant mitigation measures outlined in Table 5-1- 24 are implemented,
the residual effect from all dust generating activities is predicted to be negligible, in
accordance with the IAQM guidance6.

Operational Phase
5.1.6.3

5.1.7

The predicted concentrations for annual mean NO2 and PM10 were below the AQS
objective at all modelled receptors. In accordance with the advice outlined in IAN
174/1312 only receptors which exceed the AQS objective are used to inform
significance. As such, the Scheme is deemed not to have a significant impact on air
quality and mitigation measures are not required.

Conclusions

5.1.7.1

The Scheme has the potential to cause air quality impacts at nearby sensitive locations.
These include fugitive dust emissions from construction works and road traffic exhaust
emissions from vehicles using the road during operation. An air quality assessment has
therefore been undertaken in order to quantify potential impacts associated with the
Scheme.

5.1.7.2

During the construction phase of the development there is the potential for air quality
impacts as a result of fugitive dust emissions from the site. These were assessed in
accordance with the IAQM methodology. Assuming good practice dust control
measures are implemented, the residual significance of potential air quality impacts
from dust generated by demolition, earthworks, construction and trackout activities was
predicted to be negligible.

5.1.7.3

Dispersion modelling was undertaken in order to predict local air quality impacts as a
result of road vehicle exhaust emissions associated with traffic using the Scheme
during the operational phase. Results were subsequently verified using monitoring
results obtained from GC.
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5.1.7.4

The results of the dispersion modelling assessment indicated that NO2 and PM10
concentrations were below the relevant AQS objectives for both the Do Minimum and
Do Something scenarios. As such, all receptor results have been scoped out of the
judgment on significance due to no exceedances of the AQS objectives as outlined in
Error! Reference source not found.5-1-1 and in accordance with IAN 174/1312.

5.1.7.5

Dispersion modelling of NOx was undertaken at the Coedydd Derw a Safleoedd
Ystlumod Meirion / Meirionnydd Oakwoods and Bat Sites SAC. Concentrations were
predicted to be well below the ecological objective and therefore, significant effects are
not anticipated and no further assessment is required.

5.1.7.6

A regional assessment was completed to determine the change in emissions over the
modelled road network for the 2015 baseline and the 2020 Do Minimum and Do
Something scenarios. Emissions of NOx, PM10 and CO2 all reduced from 2015 to 2020.
In addition, a reduction was predicted with the Scheme in place.

5.1.7.7

Based on the assessment results, the impacts of the Scheme are largely beneficial on
air quality at receptors and the impacts are not considered to be significant.
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5.1.9

Abbreviations

AADT

Annual Average Daily Traffic

ADMS

Atmospheric Dispersion Modelling System

AQLV

Air Quality Limit Values

AQMA

Air Quality Management Area

AQS

Air Quality Strategy

ARN

Affected Road Network

CC
CEMP
CO2

Correlation Coefficient
Construction Environmental Management Plan
Carbon Dioxide

Defra

Department for Environment, Food and Rural Affairs

DMP

Dust Management Plan

DMRB

Design Manual for Roads and Bridges

EFT

Emissions Factor Toolkit

EIA

Environmental Impact Assessment

EU

European Union

FB

Fractional Bias

GC

Gwynedd Council

HA

Highways Agency

HDV

Heavy Duty Vehicle

HE

Highways England

IAN

Interim Advice Note

IAQM
LA
LAQM
LAQM.TG
LTT
NGR
NO

Institute of Air Quality Management
Local Authority
Local Air Quality Management
Local Air Quality Management Technical Guidance
Long Term Trends
National Grid Reference
Nitrogen Oxide

NOx

Oxides of Nitrogen

NO2

Nitrogen Dioxide

NPPF

National Planning Policy Framework

NPPG

National Planning Policy Guidance

O3
PM10
RMSE

Ozone
Particulate Matter less than 10 microns in diameter
Root Mean Square Error

SAC
SNPA
SSSI

Special Area of Conservation
Snowdonia National Park Authority
Site of Special Scientific Interest

5.1.10

Glossary

Term

Definition

AADT

The total volume of vehicle traffic of a road for a year divided by 365 days.

AQ

The degree to which the air in a particular place is pollution-free.

AQMA

A Local Authority must designate an Air Quality Management Area if any of the AQS
objectives set out in the regulations are not likely to be met over a relevant time period.

AQS

The Air Quality Strategy for England, Scotland, Wales and Northern Ireland describes the
plans drawn up by the Government and the Devolved Administrations to improve and
protect ambient air quality in the UK in the medium-term. The Strategy sets objectives for
the main air pollutants to protect health. Performance against these objectives is
monitored where people regularly spend time and might be exposed to air pollution.

ARN

Roads which experience changes based on the criteria outlined in Volume 11, Section 3,
Part 1 of the DMRB HA207/07 between the without scheme scenario to the with scheme
scenario.

CEMP

A Construction Environmental Management Plan sets out the intended methods of the
effective management of potential environmental impacts arising during the construction
of a project.

Defra

The UK government department responsible for safeguarding the natural environment,
supporting the food and farming industry, and sustaining a thriving rural economy.

Diffusion Tube

A simple, single-use sampling device that absorbs the pollutant directly from the ambient
air with no requirement for a power source. Diffusion tubes are exposed at a monitoring
location for a period of time (normally one month) and are then sent to a laboratory for
analysis.

DMRB

The Design Manual for Roads and Bridges is a series of 15 volumes that provide
standards, advice notes and other documents relating to the design, assessment and
operation of trunk roads, including motorways in the UK. This includes Volume 11 Environmental Assessment.

EFT

The Emissions Factor Toolkit is published by Defra and the Devolved Administrations and
allows users to calculate road vehicle pollutant emission rates for a specified year, road
type, vehicle speed and vehicle fleet composition.

EIA

Environmental Impact Assessment is a key aspect of many large scale planning
applications which identifies the potential environmental effects of a development project.

ES

An Environmental Statement is the written material submitted to the local planning
authority in fulfilment of the EIA regulations.

EU

The European Union is a politico-economic union of 28 member states that are located
primarily in Europe.

EU Limit Value

EU Limit Values are legally binding EU parameters that must not be exceeded. Limit
values are set for individual pollutants and are made up of a concentration value, an
averaging time over which it is to be measured, the number of exceedances allowed per
year, if any, and a date by which it must be achieved. Some pollutants have more than
one limit value covering different endpoints or averaging times.

HDV

Vehicles greater than 3.5 tonnes unladen weight.

Term

Definition

HA

Highways England (formerly the Highways Agency) is a government-owned company
with responsibility for managing the core road network in England.

HE

Highways England (formerly the Highways Agency) is a government-owned company
with responsibility for managing the core road network in England.

IAN

Interim Advice Notes are issued by Highways England from time to time. They contain
specific guidance which shall only be used in connection with works on motorways and
trunk roads in England.

IAQM

The Institute of Air Quality Management is the professional body for air quality
professionals.

LAQM

The Local Air Quality Management process requires Local Authorities to periodically
review and assess the current and future quality of air in their areas.

LAQM.TG

The Local Air Quality Management Technical Guidance is designed to guide local
authorities through the Review and Assessment process. It sets out the general approach
to be used, together with detailed technical guidance.

LTT

The IAN 170/12v3 provides updated air quality advice for users of DMRB Volume 11,
Section 3, Part 1 'Air Quality' and enables Highways England scheme assessments to
take into account the impact of future alternative nitrogen dioxide projections.

NO2

Combustion processes emit a mixture of nitrogen oxides (NOx) and primarily nitric oxide
(NO) which is quickly oxidised in the atmosphere to nitrogen dioxide (NO2). Nitrogen
dioxide has a variety of environmental and health impacts. It is a respiratory irritant which
may exacerbate asthma and possible increase susceptibility to infections.

NOx

Combustion processes emit a mixture of nitrogen oxides (NOx) and primarily nitric oxide
(NO) which is quickly oxidised in the atmosphere to nitrogen dioxide (NO2).

NPPF

Part of the Governments reforms to make the planning system less complex, more
accessible and to promote sustainable growth. The NPPF sets out the Government's core
policies and principles with respect to land use planning.

NPPG

The National Planning Practice Guidance web-based resource was launched by the
Department for Communities and Local Government on 6th March 2014 to support the
NPPF and make it more accessible.

PM10

Airborne PM includes a wide range of particle sizes and different chemical constituents. It
consists of both primary components, which are emitted directly into the atmosphere, and
secondary components, which are formed within the atmosphere as a result of chemical
reactions. Of greatest concern to public health are the particles small enough to be
inhaled into the deepest parts of the lung. Air Quality Objectives are in place for the
protection of human health for PM10 and PM2.5 – particles of less than 10 and 2.5
micrometres in diameter, respectively.

Model Inputs

ASSESSMENT INPUTS
The Scheme has the potential to cause impacts at sensitive locations. In order to assess NO2 and PM10
concentrations, detailed dispersion modelling was undertaken utilising the following assessment inputs.

Traffic Data
Traffic data for use in the assessment including 24-hour Annual Average Daily Traffic (AADT) flows, fleet
composition as HDV proportion and average speeds, was provided by Gwynedd Council. The traffic data,
received covered the road network displayed in Figure A.1.

Figure A.1 - Total Road Network included in the Traffic Data

Table A.1 details a description of the roads included in the traffic data.
Table A.1 - Road Descriptions

Road ID

Location

1

A496 North of Llanbedr

2

A496 Pont Llanbedr

3

A496 Tegfryn, Llanbedr

4

A496 South of Llanbedr

5

Class 3 Ffordd Pentre Gwynfryn

Road ID

Location

6

Class 3 Ffordd Mochras

7

Class 3 Coed Hafod y Bryn

8

New A496 North of Llanbedr

9

New A496 South of Llanbedr

10

New Ffordd Mochras

All traffic data provided was for combined 2-way flows for each road.
The traffic data used for the air quality assessment is presented below in Table A.2.
Table A.2 - Traffic Data

24-hour Annual Average
Daily Traffic Data (AADT)

1

2

3

4

5

2,998

3,088

3,110

2,871

1,049

673

296

n/a

n/a

n/a

HDV %

7.5

7.1

6.0

5.1

3.7

6.0

6.2

n/a

n/a

n/a

Speed (kph)

82.4

46.8

46.8

69.0

46.8

46.8

46.8

n/a

n/a

n/a

Traffic Flow
(vehicle/day)

3,164

3,259

3,281

3,030

1,107

710

312

n/a

n/a

n/a

HDV %

7.7

7.3

6.1

5.2

3.8

6.1

6.3

n/a

n/a

n/a

Speed (kph)

82.4

46.8

46.8

69.0

46.8

46.8

46.8

n/a

n/a

n/a

Traffic Flow
(vehicle/day)

316

326

328

303

997

71

312

2,969

2,849

882

HDV %

7.7

7.3

6.1

5.2

3.8

6.1

6.3

7.7

5.2

6.1

Speed (kph)

82.4

46.8

46.8

69.0

46.8

46.8

46.8

100.0

100.0

48.0

Traffic Flow
(vehicle/day)
Base Year
(2015)

Do Minimum
(2020)

Do
Something
(2020)

Road ID
6

7

8

9

10

Roads 8, 9 and 10 are new roads associated with the Scheme, therefore no Base Year or Do Minimum
traffic data are provided for these roads.

Detailed Modelling Parameters
Table A.3 provides a summary of the modelling parameters used in the detailed dispersion modelling
assessment.
Table A.3 - Summary of the Detailed Dispersion Modelling Parameters Used in the Assessment

Setting or Process Used
Work Element
Model Setup

Work Element

Setting or Process Used

Model

ADMS Roads 4.0.1

Pollutants

NOx, PM10

Baseline and
Opening Years

2015 and 2020

Meteorological Data

Valley, Wales (2015)
Dispersion site was set at 0.3 for agricultural areas (max)

Surface Roughness

Minimum MoninObukhov Length
Receptor Height

Meteorological measurement site was set at 0.2 was agricultural areas (min)
Dispersion site was set at 10 for small towns
Meteorological measurement site was set at 1 as the model default
1.5m

Traffic and Emissions
Method to Estimate
Emissions

Emissions were calculated using Defra’s Emissions Factor Toolkit version 7.0

Traffic Data

Supplied by Gwynedd Council

Processing Results
Background Values

Defra 2013-based background maps

Model Verification

Verification undertaken as detailed below

Model Adjustment

Long Term Trends Calculator v1.1 used for NO2

Model Verification
The comparison of modelled concentrations with local monitored concentrations is a process termed
verification. Model verification identifies any discrepancies between modelled and measured concentrations,
which can arise for a range of reasons. The following are examples of potential causes of such
discrepancies:
• Estimates of background pollutant concentrations;
• Meteorological data uncertainties;
• Traffic data uncertainties;
• Emission factor uncertainties;
• Model input parameters, such as roughness length; and
• Overall limitations of the ability of the dispersion model to model dispersion in a complex urban
environment.
The verification process involves a review of the modelled pollutant concentrations against corresponding
monitoring data to determine how well the air quality model has performed. Depending on the outcome it
may be considered that the model has performed adequately and that there is no need to adjust any of the
modelled results.

Alternatively, the model may perform poorly against the monitoring data, as a result there is a need to check
all the input data to ensure that it is reasonable and accurately represented in the air quality modelling
process. Where all input data, such as traffic data, emissions rates and background concentrations have
been checked and considered reasonable, then the modelled results may require adjustment to best align
them with the monitoring data. A single verification adjustment factor may be applied to the modelled
concentrations across the study area or a range of different adjustment factors may be applied to account for
different situations within the study area.

Residual Uncertainty
Residual uncertainty may remain after systematic error or ‘overall model accuracy’ has been accounted for in
the final predictions. Residual uncertainty may be considered synonymous with the ‘residual inaccuracies’ of
the model predictions, i.e. how wide the scatter or residual variability of the predicted values compare with
the monitored true value, once systematic error has been allowed for. The quantification of final model
accuracy provides an estimate of how the final predictions may deviate from true (monitored) values at the
same location over the same period.

Model Performance
An evaluation of model performance has been undertaken to establish confidence in model results.
LAQM.TG(16)2 identifies a number of statistical procedures that are appropriate to evaluate model
performance and assess the uncertainty. The statistical parameters used in this assessment are:
• Root mean square error (RMSE);
• Fractional bias (FB); and
• Correlation coefficient (CC).
A brief for explanation of each statistic is provided in Table A.4, and further details can be found in
LAQM.TG(16)2 Box 7.17.
Table A.4 - Statistical Parameters used to Estimate Model Performance

Statistical Parameter

Comments

Ideal Value

RMSE is used to define the average
error or uncertainty of the model. The
units of RMSE are the same as the
quantities compared.
If the RMSE values are higher than
25% of the objective being assessed,
it is recommended that the model
inputs and verification should be
revisited in order to make
improvements.
RMSE

For example, if the model predictions
are for the annual mean NO2
objective of 40 µg/m3, if an RMSE of
10 µg/m3or above is determined for a
model it is advised to revisit the
model parameters and model
verification.

0.01

Ideally an RMSE within 10% of the air
quality objective would be derived,
which equates to 4 µg/m3 for the
annual mean NO2 objective.
FB

It is used to identify if the model
shows a systematic tendency to over

0.00

Statistical Parameter

Comments

Ideal Value

or under predict.
FB values vary between +2 and -2
and has an ideal value of zero.
Negative values suggest a model
over-prediction and positive values
suggest a model under-prediction.

CC

It is used to measure the linear
relationship between predicted and
observed data. A value of zero
means no relationship and a value of
1 means absolute relationship.

1.00

This statistic can be particularly useful
when comparing a large number of
model and observed data points.

These parameters estimate how the model results agree or diverge from the observations. These
calculations have been carried out prior to, and after, adjustment and provide information on the
improvement of the model predictions as a result of the application of the verification adjustment factors.

Air Quality Monitoring Data
The air quality monitoring data collected as part of this assessment and detailed in the baseline section was
reviewed to determine the suitability of each of the monitoring locations for inclusion into the model
verification process. The criteria used to determine the suitability of the monitoring for inclusion into the
verification exercise is outlined below:
• Within 200m of the modelled road network;
• Greater than 75% data capture;
• Sites classified as roadside; and
• Location confirmed to a satisfactory standard.
Due to the lack of local monitoring data available within recent years in close proximity to the Scheme, only
one diffusion tube was selected as suitable for the purpose of verification. The diffusion tube selected for
verification was located at approximate NGR: 258532, 326803. However, as monitoring ceased at this
location in 2011 the most recent monitoring results with a greater than 75% data capture was in 2009.

Adjustment of Monitoring Data
To enable the identified diffusion tube to be used for verification purposes, the annual average NO2
concentration for 2009 (8.5 µg/m3)13 was adjusted for 2015 in accordance with the procedure outlined below.
The monitoring result was adjusted based upon the methodology contained within LAQM.TG(16)2. The
approach is based on the principle that patterns in pollutant concentrations are usually consistent across
broad regions.
LAQM.TG(16)2 stipulates that background sites should be used to avoid any local effects that may occur at
roadside sites, and should, wherever possible lie within a radius of about 50 miles. Table A.5 presents
background monitoring locations that were used for the adjustment, which are within 50 miles of the site, and
the relationship between annual mean NO2 concentrations for 2009 and 2015. This ratio was used as a
factor to adjust the 2009 annual average NO2 concentration measured at the Llanbedr Bridge diffusion tube
site for 2015, to be used in the verification process.

Table A.5 – Monitoring data used to derive 2015 NO2 concentration for Llanbedr Bridge site.

Site ID

Site Type

X

Y

Narberth

Automatic
Monitor

214440

212663

Aston Hill

Automatic
Monitor

329899

290053
Average

2009 Annual
Average NO2
Concentration

2015 Annual
Average NO2
Concentration

(µg/m³)

(µg/m³)

5.2

2.7

5.5

3.3

5.3

3.0

Ratio of Average 2009 to 2015
Llanbedr Bridge

Diffusion Tube

258532

326803

0.57
4.8*

8.5

* 2015 concentration for Llanbedr Bridge calculated using factor derived from ratio of automatic results.

Verification Methodology
The verification method used for this assessment follows the process detailed in LAQM.TG(16)2. The initial
verification was undertaken by comparing the modelled versus monitored road NOx. Road NOx measured
at the diffusion tubes were calculated using the latest Defra NOx to NO2 calculator (v5.1)8, as diffusion tubes
only measure NO2 and do not directly measure NOx.
The relevant 1x1km 2015 background concentrations for NOx and NO2 were acquired. The NO2 to NOx tool
was used to calculate the total road NOx at each monitoring site. Table A.6 summarises the background
NOx/NO2 concentrations, raw (i.e. no adjustment) modelled and monitored road NOx concentrations and raw
modelled and monitored total NO2 concentrations.
Table A.6 - Unadjusted Modelled versus Monitoring NOx and NO2

Monitored v

NOx %

Modelled Road

2.5

Difference

NOx (µg/m³)

7.3

Modelled Road

Monitored Road

-30.6%

NOx (µg/m³)

Monitored v

NO2 %

Modelled Total

5.9

Difference

Modelled Total

8.5

NO2 (µg/m³)

(µg/m³)

4.5

Monitored NO2

Background

5.8

NO2 (µg/m³)

Background

NOx (µg/m³)

Site ID
Llanbedr
Bridge

-65.8

The verification factor, derived from the model verification, applied to the ADMS modelling results for the air
quality assessment was 2.8799.
Monitoring of PM10 concentrations is not undertaken within the assessment extents. As such, a verification
factor of 2.8799 was also used to adjust model predictions of PM10 in accordance with the guidance provided
within LAQM.TG(16)2.
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