Impact of traffic restrictions on air quality in Mill Road – case study
Introduction
Mill Road in Cambridge is a residential street lined with terraced houses but also containing
many shops, restaurants, cafes and similar businesses. Therefore it attracts many visitors.
The roadway is relatively narrow and in some sections the pavements are very narrow too,
in places less than one metre wide. However, due to the fact that Mill Road leads towards
the city centre, until restrictions were temporarily imposed in 2020 it was also heavily used
by vehicular traffic. Since parking in Mill Road is very limited due to its narrowness, the
traffic can be assumed to be mostly “through”, including access to adjacent residential
areas.
Since Mill Road is narrow, it forms a classic "street canyon" in air-quality terminology,
and moreover it is oriented roughly in the east-west direction, i.e. along predominant winds.
Such a configuration allows the build-up of pollution from local sources such as internal
combustion engines. Before the Mill Road bridge closure, over 12 thousand cars were
reported to be passing along Mill Road per day [ref 1, 2].
The purpose of this case study is to assess the likely impact of the recent traffic
restrictions on air quality in Mill Road.
Methods and data
The impact of this heavy traffic on air quality can be assessed by looking a data from
specialist monitoring stations, which can provide concentrations of pollutants such as
particulates (aerosols) or harmful volatiles (such as nitrogen oxides). In this study, special
emphasis is given to particulate pollution, expressed as “PM2.5” and “PM10” corresponding
to particles smaller than 2.5 and 10 micrometers, respectively. Since particulates are less
mobile than gaseous pollutants, they tend to represent locally-generated pollution. The
criteria for air quality are the maximum concentration levels averaged over hourly intervals,
as recommended by the World Health Organization (WHO). These levels are 25 and 50
micrograms per cubic metre, respectively [3].
While no air quality monitoring was done in Mill Road during the restrictions in 2020
and 2021, sensors were installed for four months in 2019. Importantly, this data set includes
an 8-week period when the Mill Road bridge was closed for maintenance, so it offers an
opportunity for a comparison of “normal” and “restricted” traffic levels. The data is publicly
available at the Cambridgeshire Insight website [4]. Two monitoring stations were present,
at the east and west ends of Mill Road, although the “west” station was not operational
from 10th August to 20th September (thus cutting equally across the “restricted” and
“normal” traffic periods). The concentrations of PM2.5 and PM10 measured along the entire
period, together with WHO-recommended maximum levels, are shown in Figures 1 and 2,
respectively.
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Figure 1. Concentration of particulates smaller than 2.5 micrometers (PM2.5) at
western and eastern ends of Mill Road, averaged over one hour intervals. Measured
between July and October 2019 (the bridge was closed in July and August).

Figure 2. As Figure1 but for PM10 particulates.
Discussion
Examination of the air quality data shows that during the two months of Mill Road bridge
closure (July/August 2019), the WHO guideline limits for PM10 pollution were not exceeded,
and for PM2.5 were exceeded once. In contrast, once the bridge was reopened, during the
following two months PM10 were exceeded 3 times and PM2.5 as many 18 times (actually,
the last number is likely to be an underestimate because one of the two sensors in question
was not operational for part of the period). The PM2.5 comparison is particularly
concerning, as these small particles are easily inhalable and can be deposited deep in the
lungs. They are thought to be strongly associated with mortality [5]. Hence this simple
analysis provides strong evidence that reopening Mill Road to traffic would be detrimental
to air quality in the immediate area.
Air quality has significant impacts on health, not only respiratory. This is well
documented in scientific literature - examples showing a broad cross-section of effects
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include:
- airborne particulate exposure is associated with asthma in children, especially primary
school age and younger (hospitalization increases by 2.3% for every microgram per
cubic metre rise in PM10 concentration) [6];
- fine airborne particulates kill an estimated 7 million people/year, incl. hundreds of
thousands of children [7];
- increase in mortality among the elderly has been seen on polluted days in Italy [8];
- nitrogen dioxide levels in ambient air steeply increase the risk of miscarriage [9];
- nitrogen dioxide raises the risk of dementia [10];
- overall, a 10μg/m3 increase in fine particles (PM2.5) is associated in the UK with an
increase in risk of death from all causes of between 2 and 12% [5].
Thus fully reopening Mill Road to traffic is likely to have negative impact on health,
especially respiratory, in the Mill Road community.
Moreover, various other impacts of vehicular traffic can be identified. The obvious one
is the safety of pedestrians and cyclists. However, an important secondary effect is that
traffic calming encourages travelling on foot, by bike, and more recently scooter. The
resulting increase in physical exercise has multiple benefits, including respiratory,
cardiovascular and mental health, as well as improved work performance [e.g. 11]. Finally,
reduced use of fossil fuel-powered vehicles is imperative in reaching the goals of zero net
carbon emissions, as enshrined in commitments and action plans from UK Government,
Cambridgeshire County Council, Cambridge City Council and Cambridge University [12-15].
As an aside, concerns have been expressed that traffic restrictions in Mill Road might
shift traffic onto alternative, parallel routes. However, a traffic study by Smarter Cambridge
Transport covering the same 2019 period, while showing a two-fold reduction in Mill Road
traffic during the bridge closure, observed no significant change in Hills Rd or Coldhams Lane
traffic and only a very slight (10%) increase in Cherry Hinton Rd traffic [1]. Therefore the
concerns of “shifting pollution” are not supported by the traffic data.
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