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1.Introduction

Context

The focus of this study has been to investigate the reasons for the poor air quality in and around the A38
near Derby and provide an indication whether anything can be done to improve specific air quality issues
relating to the A38 in this area. Annual mean concentrations of nitrogen dioxide (NO.) exceed the Air
Quality Strategy (AQS) objective at a number of locations this area, therefore this pollutant has been the
focus of this investigation as it is of principal concern.

This study has taken a forensic approach to analysing the available information, building a comprehensive
picture of the air quality and traffic conditions in this area, to better understand the root causes for elevated
NO; concentrations.

Study Area

The A38 is a major (non-motorway) north-south route that is included as part of the UK Governmentd s
Strategic Road Network between Birmingham and the Nottingham-Derby area. At its northern and
southern extents, the road connects the M1 and M6 motorways. Where the A38 passes through the
western and northern parts of Derby, local intra-urban trips cross the A38 on roads into the city or use the
A38 to travel around Derby. The interaction between strategic and local trips results in delays at the three
roundabout junctions on the A38, namely the A38/A5111 Kingsway junction, the A38/A52 Markeaton
junction and the A38/A61 Little Eaton junction to the west of Derby City centre. The study area considered
is shown in Figure 1.
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Figure 1: Study Area, Highlighting Key Urban Areas and Roads Close to the A38 Derby

Contains Ordnance Survey data © Crown copyright and database right 2017

Derby and its immediate surrounding area are expected to accommodate significant housing and
employment growth in the coming years. This is expected to increase traffic flows on the A38 through
Derby, which are expected to grow more quickly than the national average. The proposed Highways
England Derby Junctions scheme aims to accommodate future traffic growth, with local junction and
mainline improvements increasing capacity. The scheme also aims to reduce congestion through specific
Junction improvements.
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Derby is also one of the five cities outside of London mandated to implement a Clean Air Zone (CAZ) in
their city by 2020. Der by 6 s c¢ o nimplementeatCAZ i likely to impact on the diesel portion of the
vehicle fleet inside the Derby Inner ring road area and on the surrounding road network.

Traffic Conditions

Traffic data for this study have
been collected and analysed
from several sources, including
Trafficmaster speed data (GPS
sourced), traffic count datasets
from Highways England and
the Department for Transport
and a traffic model developed
for the Highways England
Derby Junctions scheme. In
addition, to understand the
types of vehicle making use of
the different roads within the
study area, an Automatic
Number Plate Recognition
(ANPR) survey was
undertaken at the ten locations
shown in Figure 2. The survey
captured the number plates of
vehicles as they drove past,
allowing the type and age of the
vehicle to be determined from a
large database.

Figure 2: A38 Derby ANPR surveyed locations

Contains Ordnance Survey data © Crown copyright and database right 2017

Air Quality Conditions

Air quality measurement data within the study area were considered. The only available data were from
diffusion tubes; small, plastic tubes which contain a chemical reagent to absorb NO; from the air. These
devices, whilst being less accurate than continuous monitoring stations (CMS), are small and can be
affixed easily to lampposts or property facades in areas of concern. Other data sources have also been
considered, including databases of industrial emissions held by Defra and the Environment Agency,
information on terrain and meteorology, and detailed maps and photographs of the area.

The availability of air quality monitoring data was a limiting factor to this study, given the absence of CMS
within the study area that provide more accurate, high resolution hourly data. Results from diffusion tube
monitoring undertaken by both Derby City Council and Highways England were, however, available and
used to understand annual mean NO; concentrations spatially and by source contribution.

As illustrated in Figure 3, these monitoring data indicate that annual mean NO, concentrations exceeded
the level of the AQS objective (40 pug/m?) at 3 out of 20 sites alongside the A38 in 2015 (the latest full
calendar year for which data were available). All three of these sites are located close to the A38, but at
a distance greater than 10m from the nearest sensitive receptor (e.g. school, hospital or residential
property) where the AQS obijective is relevant.

The monitoring undertaken in the same year adjacent to the adjoining arterial roads into Derby indicate
that the level of the AQS objective was exceeded at 19 out of 100 sites. In contrast to those sites
adjacent to the A38 however, whilst similar or higher NO, concentrations were measured, these sites are
positioned closer to the nearest locations of relevant exposure. This indicates that annual mean NO;
concentrations are of greater concern at locations within Derby than alongside the A38.
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