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Project Background

Overview
Poor air quality has the potential to affect people’s health and quality of life.  Welsh regulations
and European Union Directives set minimum standards for a variety of pollutants.  These
include nitrogen oxides, particulate matter and ozone.  Air quality standards are set to protect
human health.  The UK’s air quality objective for annual mean nitrogen dioxide (NO2) (and the
EU Limit Value) is 40µg/m3.

The pollutants of greatest concern in relation to local air quality and human health covered by
the regulations and directives are NO2 and particulate matter.  The principal source of these
pollutants in the UK is combustion, including power generation and transport.  Particulate
matter is also linked to brake and tyre wear, quarrying, agriculture, and natural sources such
as sea spray.  Both nitrogen dioxide and particulate matter can occur in the air because of
chemical reactions, as well as direct release.

Air quality in Chepstow is generally very good, but elevated concentrations of nitrogen dioxide
occur along a limited stretch of the A48 on Hardwick Hill.  Accordingly, an Air Quality
Management Area (AQMA) was declared in 2007 for properties alongside the A48 on
Hardwick Hill, from the Highbeech roundabout to the junction with the B4293, and along the
B4293 to the junction between Moor Street and Steep Street.

Traffic is the primary source of emissions to air across the County and, in particular, is the
primary source of air pollution within the AQMAs.

Management of traffic flow within the AQMA is an important factor when considering
improvements to air quality. Alterations can affect air quality in several ways:

· Changes in the number of vehicles using a route, that is, an increase or decrease in
traffic levels and a subsequent change in the total emissions from traffic;

· Changes in the emissions from each vehicle, for example through alterations to the
speed of vehicles or driving patterns;

· Changes to the route alignment, for example moving traffic/emission sources closer to
or further from receptors.

Scope of study
WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by the South Wales Trunk Road
Agent (SWTRA) to investigate highways options to improve air quality within the AQMA along
the A48 trunk road through Chepstow.

The study comprised:

· Initial qualitative options review,

· Traffic modelling, using microsimulation, of viable options,

· Detailed dispersion modelling of air quality, based on the outputs of the traffic
modelling,

· Identification of the optimum option for air quality improvements.
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Option descriptions
A public consultation exercise was undertaken in 2014 to identify potential options for
highways improvements that could lead to air quality improvements on the A48 trunk road
through Chepstow.  Following this exercise, six options were put forward for consideration,
taking into account the potential impacts on traffic flows.  Of these options, one to provide a
signalised junction at Highbeech roundabout was removed from the assessment.  This
followed initial screening of traffic impacts which indicated extensive queuing on the Wye
Valley Link Road and Newport Road.  The remaining five options (Options 1-5) were taken
forward to the microsimulation modelling stage.  These options are set out in Table 1.

Option 6 was subsequently included within the study, being a variant of Option 3.

Table 1: Option descriptions

Option
Number

Description

Option 1 Partial closure of Bulwark Road; the proposed option is to
ban the right turn in and out of Bulwark Road to the A48.

Option 2 Improvements to Highbeech roundabout.  The option
comprises a dedicated left hand lane from A48 westbound
from Chepstow to the Wye Valley Link Road, and from the
Wye Valley Link Road north of Highbeech Roundabout onto
the A48 eastbound. The option also closes the Fair View
arm at the roundabout and provides a new signalised
junction south of Highbeech Roundabout on the Wye Valley
Link Road.

Option 3 Improvements to the A48/Station Road signalised junction -
(Tesco junction)

Option 4 Full closure of Bulwark Road / A48 junction

Option 5 Combination of all the assessed schemes.

Option 1 – Partial Closure of Bulwark Road

Option 2 – Improvements at Highbeech Roundabout

Option 3 – Improvements at A48/Station Road signalised
junction

Option 6 Improvements to A48/ Station Road (Tesco junction) –
utilising existing infrastructure

Figure 1 overleaf is a map of the study area with principal routes indicated.
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Figure 1: Chepstow air quality assessment study area

This map is reproduced from Ordnance Survey material with the permission of Ordnance Survey on behalf
of the Controller of Her Majesty's Stationary Office.
© Crown copyright and database right 2016
License Number 010003173
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil proceedings
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Baseline

Local Authority Monitoring
Monmouthshire County Council undertakes ambient air quality monitoring in Chepstow at the
locations shown in Figure 2.  Table 2 shows the results of the monitoring of nitrogen dioxide
using diffusion tubes in Chepstow from 2011 to 2015.

Figure 2: Monmouthshire County Council monitoring locations1

Concentrations of nitrogen dioxide exceed the air quality objective at stations on the A48 trunk
road, at CH2, CH4 and CH6, west and east of the junction between Hardwick Hill and Bulwark
Road.  In 2012, an exceedance was also monitored at location AQM, but in 2013, and
subsequent years, concentrations had reduced to within the standard.

1 Taken from the Monmouthshire Council Annual Monitoring Report
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At all stations, concentrations were highest in 2012.  Moreover, at the majority of the locations
(all except CH1 and CH2), concentrations in 2012 were the highest ever recorded at the
locations.  Whilst concentrations decreased between 2012 and 2013, the overall trend in
concentrations since 2007 is an increasing trend.

The diffusion tubes at location AQM are co-located with a continuous air quality monitoring
station.  The concentration of NO2 at location AQM in 2013 was 35.8, slightly lower than that
recorded using the diffusion tubes and no exceedances of the hourly standard for NO2
(200µg/m3) were monitored.  This justifies focussing the assessment on annual mean NO2.  It
is the only pollutant considered to be at risk of exceeding an air quality objective.  It is also
noted that the monitored concentration of NO2 at some locations on the A48 is well within the
objective (for example CH1).

Table 2:  Monmouthshire County Council monitoring of annual mean NO2 using diffusion tubes.
Exceedances of the objective (>40.0µg/m3) for annual mean NO2 are highlighted in bold italic.

ID OS Grid Ref Distance from
nearest Kerb

2011 2012 2013 2014 2015b

CH1 ST 528933 10 22.6 25.3 22.4 21.6 -

CH2 ST 528933 5 30.7 32.0 30.4 41.2a -

CH3 ST 529934 12 32.8 35.5 32.7 29.7 -

CH4 ST 530935 4 60.1 60.3 56.0 58.7 -

CH5 ST 531934 14 30.4 33.2 28.4 26.3 -

CH6 ST 531935 6 40.7 42.6 41.7 40.1 -

CH7 ST 531936 1.5 30.4 33.7 30.6 29.0 -

CH8 ST 532937 1.6 32.9 35.5 31.1 - -

CH9 ST 531937 11 30.5 30.7 28.1 28.4 -

AQM ST 531934
(triplicate) 4 42.6 44.4 38.9 38.8 -

AQM ST 531934
(station) 4 40.0 41.4 35.8 38.9 36.8

a CH2 monitoring site moved closer to the road in 2014;
b Provisional Results
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Baseline Model Results
Figure 3 shows the results of the modelling of baseline air quality in 2013.  It is apparent from
the figure that elevated concentrations of NO2 are limited to roadside properties on the A48
trunk road from Hill Top to the B4293 opposite Hardwick Avenue.  This agrees with the
monitored concentrations.

The maximum modelled concentration is 55µg/m3 on the façade of a property on Hardwick Hill,
west of the junction with Bulwark near monitoring station CH4.  Here the property facades are
just a few metres from the kerb.

More generally, concentrations are around 12 - 20µg/m3 and well within the objective.  As seen
in the monitoring data, exceedances of the air quality objective are by no means universal in
Chepstow.

Modelled exceedances of the air quality objective are limited to properties within 300m west
and 100m east of the junction of Bulwark Road and the A48.  Traffic flows on the Wye Valley
Link Road are comparable to those on the A48, but the properties are located significantly
further from the kerb and the concentrations at the receptors are markedly lower.
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Figure 3: Modelled baseline (2013) concentrations of annual mean NO2.  Concentrations are
shown in µg/m3.  The objective for annual mean NO2 is 40.0 µg/m3.
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Methodology
This report concentrates on air quality, so the description of the methodology used is limited to
assessment of pollution levels.  Details of the traffic simulation methodology are not included.

Dispersion Modelling
Air quality impacts from the highways alterations on the A48 corridor were assessed
quantitatively using a dispersion model, ADMS Roads2, and guidance from the following
documents:

Highways Agency Design Manual for Roads and Bridges (HA207/07)

Defra Local Air Quality Management Technical Guidance (LAQM TG(09))

Defra’s note 3on the conversion of nitrogen oxide to nitrogen dioxide

The assessment method compares future pollutant concentrations with and without the various
alteration options in place.  The assessment was therefore undertaken for a baseline (2013)
scenario, and future year Do Minimum and with-option scenarios for 2016 and 2031.

Since the AQMA in Chepstow relates to exceedance of the annual mean objective for NO2
only, the dispersion modelling was also limited to NO2.

Vehicle emissions were calculated based on the output of the microsimulation traffic model.
This took into account variation in speeds of individual vehicles and used Defra’s emissions
factor toolkit (EfT v6.0.2).

Monitored concentrations of NO2 were reported by Monmouthshire County Council in their
latest air quality review and assessment report (2014 Air Quality Progress Report for
Monmouthshire County Council, April 2014). The dispersion model was verified against
concentrations of NO2 from 2013.  Verification of the model against monitored data is essential
in dispersion modelling and involves comparison of the modelled and monitored roadside
contributions to pollution.

Model sensitivity
Any modelling study has uncertainties associated with the results.  In the case of the modelling
of future traffic emissions, significant uncertainties lie in the specification of input data for both
the traffic and dispersion modelling.  Chief among these is the uncertainty in the generation of
vehicle emissions from Defra’s EfT.

The EfT provides year-specific forecasts of emissions per vehicle from the UK fleet, for years
from the present to 2030.  Over time, emissions per vehicle are expected to decrease across
the fleet as newer, cleaner vehicles enter the fleet.

2 www.cerc.co.uk
3 http://laqm.defra.gov.uk/review-and-assessment/tools/background-maps.html#NOxNO2calc
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Recent research  has however demonstrated that emissions of nitrogen oxides and nitrogen
dioxide from road vehicles have not decreased at the rate projected by the national forecasts
(as incorporated within the EfT).  This suggests that the national forecasts are currently
optimistic in relation to improvements over time. (Carslaw et al., 2011, Trends in NOx and NO2
emissions and ambient measurements in the UK)

In the 2013 baseline, systematic uncertainties in the model inputs are considered by verifying
the modelled roadside pollution levels against observed ones.  This yields a verification factor
which can be applied to future model results to account for the continued presence of
systematic uncertainties.

To address the uncertainty in the future emission factors, in addition to model runs using the
year specific emissions direct from the EfT (i.e. 2013, 2016 and 2030), sensitivity testing was
undertaken wherein emission factors and background pollution levels were:

· for scenarios using 2016 traffic forecasts, set at their 2013 (baseline) values; and

· for scenarios using 2031 traffic forecasts, set at their 2020 values.

These tests provide a conservative assessment of potential traffic impacts related to the
proposed highways alterations.  This is because they combine the effects of future year traffic
growth with an assumption of no improvement in vehicle emissions by 2016 and reduced
improvement by 2031 compared to national forecasts.

Two model scenarios are used below:

· ‘Year specific’ (where the rate of improvement in vehicle technology follows national
forecasts),

· ‘Conservative’ (where the rate of improvement is slower than projected by national
forecasts)

The sensitivity tests are likely to become increasingly conservative over time.  Indeed, by 2031
the sensitivity scenario is likely to be overly pessimistic.  This is due to an expected
acceleration in the rate of improvement in vehicle emissions due to:

· The introduction of Real Drive Emissions (RDE) testing in 2017

· The expansion of the electric vehicle/hybrid fleet

· Reduced use of “cycle-busting” technology in existing vehicles

As such, future pollution levels are most likely to be represented, initially, by the model
predictions using ‘conservative’ emissions estimates, and in the longer term by the ‘year
specific’ model scenarios.
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Assessment Results

Overview
In the initial analysis, the relative merits of the options in relation to impacts on traffic and air
quality were considered independently by ranking the options.

For air quality, the ranking was based on qualitative scoring using multiple criteria as described
below.  There is no single measure representative of total air quality impacts, so the options
were assessed against the following criteria:

· Changes to the number of properties exceeding the air quality objective for annual
mean NO2

· Changes to the number of properties at risk of exceeding the air quality objective for
annual mean NO2 {i.e. residential properties within Chepstow where NO2
concentrations exceed 36µg/m3 (90% of the objective)}.

· Changes to overall exposure to NO2, (the sum of change in NO2 concentration with the
option across all residential properties in Chepstow)

· Changes to exposure to NO2 where there is exceedance, or a risk of exceedance, of
the air quality objective.

No single option could be defined that provided optimum benefits to both air quality and traffic.
A phased combination of options is therefore recommended, maximising air quality benefits in
the short term and traffic benefits in the longer term.

Whilst undertaking the assessment, Option 4 was excluded from further air quality assessment
as it was found to cause severe congestion throughout the model, in both 2016 and 2031.

The final recommendation is given on page 14.
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Summary Results (Air Quality)
The air quality ranking, for each option is shown in Table 3, below:

(ticks = air quality benefit, crosses = air quality disbenefit)

Table 3: Air quality rankings based on conservative emissions assessment.

Conservative Air
Quality Ranking

Comment

Option 1 xx
Overall reduction in exposure in 2016; increase in
exposure in 2031.  Increase in exposure in AQMA in
both scenarios.

Option 2 x Overall reduction in exposure in 2016 and 2031.
Increase in exposure in AQMA in both scenarios.

Option 3 ü

Overall reduction in exposure in 2016 and 2031.
Decrease in exposure in AQMA in both scenarios.
Removed exceedance at property facades in both
2016 and 2031 (conservative only).

Option 4 xxx Not formally assessed due to level of congestion

Option 5 xx
Overall reduction in exposure in 2016; increase in
exposure in 2031.  Increase in exposure in AQMA in
both scenarios.

Option 6 x
Overall reduction in exposure in 2016; increase in
exposure in 2031.  Increase in exposure in AQMA in
both scenarios.

Options 2 and 3 resulted in a net reduction in overall exposure to pollution in Chepstow, in both
2016 and 2031.  More importantly, only Option 3 resulted in reduction in pollutant
concentrations within the AQMA.  None of the other options showed improvements in air
quality within the AQMA.

Options 1, 5 and 6 resulted in net reductions in overall exposure in 2016, but net increases in
2031.  The difference is due to variations in the reassignment of traffic to routes as the total
volume of traffic increases between 2016 and 2031.
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Using year specific emissions factors, modelled concentrations were generally lower at all
receptors as a result of generally lower vehicle emissions.  This had little effect on the ranking
of the options shown above, although the magnitude of the disbenefit to air quality with Option
5 was markedly reduced.

Summary Results (Traffic)
The impacts of each option upon traffic within Chepstow are shown in Table 4 overleaf.

Without any improvement options, congestion within Chepstow and/or the level of traffic
choosing to use local routes through Bulwark and Thornwell will increase over time as a result
of traffic growth. Air quality is however likely to improve as vehicle technology improves.

Option 5 ranked highest for traffic impacts, as it provided the greatest benefit of reduced
queuing and journey times.

Option 3 had some positive journey time impacts at the eastern end of the A48 and reduced
queuing on some links.  However, it also resulted in significantly increased journey times and
queue lengths at the A48/ Station Road (Tesco) junction compared with the Do Minimum
scenario. Generally, journey times also increased significantly between 2016 and 2031, due to
the forecast increase in road users over time.
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Table 4: Traffic ranking

Option Rank Positive Impact Negative Impact

Option 1
Bulwark Road
ban right turns

3

Decreased queuing along Bulwark Road

Decreases queue length along A48 East and
West of Station Road

Reduces Journey time along A48 Eastbound
in AM

Increases queues at Highbeech Roundabout

Increases queue along Hardwick Hill West of
Bulwark Road

Increases journey time along A48 in both
directions in PM and westbound in AM

Significant increase in journey time along
Eastbound direction in PM

Option 2
Highbeech
Roundabout
Improvements

2

Reduces queuing along all arms of
Highbeech Roundabout in PM peak and all
but Wye Valley Link Road North in AM peak

Significantly improves journey time along
A48 Westbound in AM

Increase in AM queuing along Wye Valley Link
Road, North of Highbeech, Bulwark Road, A48
West of Bulwark and East of Station Road

Overall slight increase in journey time Eastbound
in AM and PM, and  Westbound in PM

Increases queue length along A48 West of Station
Road and West of Bulwark during PM

Option 3
A48/Station
Road (Tesco
Junction) traffic
signal
improvements

4

Significantly improved journey times along
Westbound direction in AM, Eastbound in
PM

Generally reduces queue along Wye Valley
Link Road South, Fairview Road, Bulwark
Road

Significant increase in queuing at Station Road
junction at all times

Increased queuing along Newport Road at
Highbeech Roundabout

Increase in journey time along Westbound
direction in PM in 2031

Increase in journey times at Eastern end of A48

Option 4
Bulwark Road
full closure

6

Reduced traffic flow along Bulwark Road

Reduced queuing along A48 in PM and
Bulwark Road at all times

Increased queuing along most roads in the study
area, with Bulwark Road the exception

In 2031 the network was gridlocked and unable to
cope with the peak hour demand

Option 5
Combined
Option – Option
2, 1 and 3

1

Improves journey time Westbound along A48
in AM and Eastbound in PM in 2031

Reduces queuing along Wye Valley Link
Road Southbound, Newport Road, Fairview
Road and Bulwark Road

Reduced queuing at Hardwick Hill West of
Bulwark Rd junction in PM

Significantly reduces queue length along A48
West of Station Road junction

Slight increase in journey times along A48
Eastbound in AM and Westbound in PM

Increase in queue length along A48 East of
Station Road junction

Increased queue along Wye Valley Link Road

Option 6
A48/Station
Road (Tesco
Junction)
Utilising existing
infrastructure

5

Significant reduction in queue length at
Bulwark Road in AM

Reduction in queue length at Fairway Road
and Bulwark Road in PM

Significant reduction in queue length at A48
West of Tesco

Slight reduction in Westbound journey time
in PM beyond Bulwark Road in 2016

Significant increase in queue length on A48 West
of Bulwark Road

Significant increase in queue length at Newport
Road and some increase at Fairway Road In AM

Some increase in queue length at Newport Road
and some increase at Fairway Road in AM

Some increase in queue length on Wye Valley
Link Road Northbound in PM 2031

Slight increase in Eastbound journey time in AM in
2031.
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Recommended option

Overview
As set out in the previous section, the optimum air quality benefits are achieved with Option 3,
whilst optimum traffic benefits are achieved with Option 5.

Currently, air quality within the Chepstow AQMA exceeds the health-based standards for
annual mean nitrogen dioxide set out in national air quality regulations.  Pollutant
concentrations are anticipated to improve in the future, however, exceedances of the air quality
standard are likely to remain for some time.  As such, the most immediate concern relates to
improving air quality.  In the longer term, with forecasted traffic growth, the focus of concern is
likely to be weighted more heavily towards improving traffic flow.

Therefore, the recommended option for Chepstow is a new combined option, Option 7, which
comprises:

· Phase 1 – Improvements to A48 Station Road Junction (Option 3)

· Phase 2 – Improvements to A48 Corridor (Option 5)

The following section provides a detailed assessment of the air quality impacts of Option 7.

Option 7
Figure 4 shows the change in NO2 concentration between the Do Minimum scenario and the
Option 7 highway alternative for 2016 and 2031.  This was modelled using conservative
emissions assumptions.  Positive changes (highlighted purple and red) are increases in
concentration (i.e. worsening) with the operation of the option.
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Figure 4: Change in concentration [conservative emissions] (µg/m3) of annual mean NO2 with Option 7
A) 2016 and B) 2031

A  - 2016 B - 2031
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Analysis of Option 7 Impacts in 2016
In 2016, Option 7 (as in Option 3) results in a general decrease in pollution levels in
comparison to the Do Minimum scenario.  This includes within the AQMA where there are
likely exceedances of the objective.  Traffic flow increases slightly on Hardwick Hill, but the
increases are relatively small and do not offset the effects of emission reductions per vehicle
resulting from variation in traffic speed.

Option 7 discourages the use of Bulwark Road and consequently there is an increase in traffic
along the Wye Valley Link Road and an increase in pollution levels on the A48. This is not
reflected in the concentrations at the majority of nearby receptors, being more than offset by
reductions in traffic flow along Maple Avenue and Fair View.

The maximum decrease in concentration at a property exceeding the air quality objective is
1.4µg/m3, but more generally the decrease in NO2 concentrations at such properties is around
0.5µg/m3.

In the AQMA, using conservative emissions estimation, the maximum modelled concentration
in 2016 is 54µg/m3, which is lower than the Do Minimum scenario of 55µg/m3. Moreover,
there is one less property exceeding the objective, and two further properties no longer at risk
of exceedance, compared to the Do Minimum scenario.

Using year-specific emissions, there are fewer properties exceeding or at risk of exceeding
the air quality objective in both Do Minimum and with-options scenarios compared to the
conservative model runs, although some exceedances remain.  Option 7 results in the
removal of risk of exceedance at 1 property, but no change in the number of properties
exceeding the limit.

Overall, both conservative and year-specific emission models result in an air quality benefit
and a reduction in exposure where there is exceedance or risk of exceedance of the
objective.

Analysis of Option 7 Impacts in 2031
In 2031, Option 7 (as in Option 5) results in a general increase in pollution levels, compared to
the Do Minimum scenario, including within the AQMA where there are exceedances of the
objective (conservative emissions estimate only).  Traffic flows on Hardwick Hill increase and,
compared with the 2016 scenario, the increase is sufficient to offset the effects of reduced
emissions per vehicle.

Option 7 results in decreased flows on Bulwark Road and corresponding increased flows on
Hardwick Hill, Wye Valley Link Road as well as increased flows on Channel View and
Pembroke Road.  This results in a net increase in overall exposure to pollution, including
within the AQMA. However, in the model with year-specific emissions there are no longer any
predicted exceedances, or risk of exceedance, at any properties in either of the Do Minimum
or with-option scenarios, and the increase occurs at properties which are not at risk of
exceeding the air quality objective.

In 2031, the increase in flows within Bulwark occurs preferentially on Pembroke Road with an
additional increase on High Beech Lane.  This is due to the increased queuing seen in the
2031 Do minimum scenario compared to the 2016 Do minimum scenario (due to overall
increases in traffic demand) which suppresses the reassignment of traffic from Bulwark onto
the major routes.



South Wales Trunk Road Agent A48 Chepstow Air Quality Options Assessment

Issue: Final File Ref: Overarching Report for Air Quality v5 1

Concentrations decrease on Mathern Road, High Beech Lane, and Burnt Barn Road.
Increases are seen on Pembroke Road and Channel View as the rerouting of traffic within
Bulwark residential estate preferentially increases flows on Pembroke Road and Channel
View.

Summary of Ranking – Option 7
A summary of the air quality impacts of Option 7 is provided in Table 5, below.

Further information on the impacts relating to the ranking criteria is provided in Appendix A.

Table 5: Summary of air quality impacts of the recommended option.

Year Air
Quality
Ranking

Comment

2016 ü

Option 7 results in an overall reduction in exposure in
2016. There is a decrease in exposure in the AQMA,
and 1 property is removed from exceedance, or risk of
exceedance.

2031 x

Option 7 results in an overall increase in exposure in
2031.  There is a small increase in exposure in the
AQMA, but the number of exceeding, or at risk of
exceeding the objective is markedly lower than in
2016. Using national forecasts, no properties are at
risk of exceeding the air quality objective.

Conclusion
The recommended option, Option 7, is a phased implementation of highway options.

It combines optimum short term benefits to air quality within the AQMA, when the greatest
concern relates to exceedance of air quality standards, with longer term benefits to traffic flow
along the principal routes through Chepstow.

The option results in a slight increase in pollutant concentrations in the AQMA in phase 2.
This occurs at a time when pollutant concentrations are however expected to be markedly
lower than present levels, due to improvements in vehicle technology and more stringent
testing methods. As such, concentrations of NO2 are unlikely to exceed the objective and no
significant health effects are expected in the longer term.



South Wales Trunk Road Agent A48 Chepstow Air Quality Options Assessment

Issue: Final File Ref: Overarching Report for Air Quality v5 2



South Wales Trunk Road Agent A48 Chepstow Air Quality Options Assessment

Issue: Final File Ref: Overarching Report for Air Quality v5 0

Appendix A – Scoring Criteria Option 7
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Table A1:  Assessment criteria summary for modelling of option 7 in 2016 (except Baseline which relates to modelling for 2013).
[Conservative emissions assessment]

Option Properties >
44µg/m3

Properties >
40µg/m3

Properties >
36µg/m3

Propertie
s <

36µg/m3

Change in
Exposure

Where high risk
of exceedance

Change in
Exposure

Where low risk
of exceedance

Overall
change in
Exposure

Air Quality
Qualitative

Score

Baseline 4 5 7 1936 - - - -
DM 2016 5 5 10 1932 - - - -
Option 7 5 4 8 1935 -116.6 -536.7 -653.3 ü

Table A2:  Assessment criteria summary for modelling of option 7 in 2031 (except Baseline which relates to modelling for 2013)
[Conservative emissions assessment]

Option Properties >
44µg/m3

Properties >
40µg/m3

Properties >
36µg/m3

Properties
< 36µg/m3

Change in
Exposure

Where high risk
of exceedance

Change in
Exposure

Where low risk
of exceedance

Overall
change in
Exposure

Air Quality
Qualitative

Score

Baseline 4 5 7 1936 - - - -
DM 2031 0 1 2 1949 - - - -
Option 7 1 2 2 1947 +88.4 +1.7 +90.1 ××
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Table A3:  Assessment criteria summary for modelling of option 7 in 2016 (except Baseline which relates to modelling for 2013). [Year
specific emissions assessment]

Option Properties >
44µg/m3

Properties >
40µg/m3

Properties >
36µg/m3

Propertie
s <

36µg/m3

Change in
Exposure

Where high risk
of exceedance

Change in
Exposure

Where low risk
of exceedance

Overall
change in
Exposure

Air Quality
Qualitative

Score

Baseline 4 5 7 1936 - - - -
DM 2016 3 2 5 1942 - - - -
Option 7 3 2 4 1943 -40.3 -564.4 -604.7 ü

Table A4:  Assessment criteria summary for modelling of option 7 in 2031 (except Baseline which relates to modelling for 2013) [Year
specific emissions assessment]

Option Properties >
44µg/m3

Properties >
40µg/m3

Properties >
36µg/m3

Properties
< 36µg/m3

Change in
Exposure

Where high risk
of exceedance

Change in
Exposure

Where low risk
of exceedance

Overall
change in
Exposure

Air Quality
Qualitative

Score

Baseline 4 5 7 1936 - - - -
DM 2031 0 0 0 1952 - - - -
Option 7 0 0 0 1952 N/A +7.8 +7.8 ×
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