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Abstract

Particulate Matter (PM) are emitted into the ambient air through 
several sources such as vehicular emission, emissions from power 
plants, dust emissions from construction sites, industrial processes 
emissions and many more. The concentration of PM with respect 
to distance from roadside environments in Milton Keynes, United 
Kingdom was determined in this study using the Osiris particulate 
monitor. This instrument measures the mass concentration of 

3PM , PM and PM  in micro-grams per cubic meter (µg/m ). The 10 2.5 1

sampling locations were major roads and bus stops within Central 
Milton Keynes. The results from the particle sampling campaign 
showed a higher concentration of PM on non-grid roads. The PM  2.5

and PM  mass concentration decreases with respect to distance 10

from the road side environment. Also, low vehicles speed at traffic 
light junctions and bus stops caused an increased in concentrations 
of PM in major bus stops. The decrease in PM and PM  2.5 10

concentrations with respect to distance from the road side 
environment is attributed to increased particle dilution and 
dispersion in air. It was observed that PM concentrations in any of 
the sampling locations did not exceed the WHO, EU and the UK 
air quality standards. It is recommended that appropriate distance 
of about 15 m is require from the traffic road side environment for 
housing development, this will reduce exposure to traffic 
generated particulate matter. Also further study should be carried 
out both in the winter and summer months to enhance the 
understanding of PM trends in the near road side environments 
and the extent of contribution of traffic emitted PM to the total 
ambient PM concentrations.

Spatial Trend of Particulate Matter (PM) 
in the Near Roadside Environment: 
A Case Study of Milton Keynes, 
Buckinghamshire, United Kingdom

O.E. Olorunfemi
National Environmental Standards 
& Regulations Enforcement 
Agency, (NESREA)
olushola.olorunfemi@nesrea.gov.ng

Keywords: 
Particulate matter, Particle number, 
Mass Concentration 
Traffic emissions 
Road side environment



African Journal of Environmental Health Sciences 26



Fig. 1 : Map showing the study areas in Milton Keynes Council, United Kingdom
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Fig 2: Average PM Concentrations on grid roads

           in Central Milton Keynes

Particulate matter concentration along Bus 
stops

The PM concentrations and particle number 
concentration sampling in major Bus stops 
within Central Milton Keynes is done to 
establish the potential exposure of Bus users to 
particulate pollution emitted by stop-over 
Buses. Figure 3 is the summary of the average 
PM concentrations measured in major Bus 
stops within Central Milton Keynes. Figure 3 
shows the average number of Buses at major 
Bus stops during the particle sampling period.

Observations from figure 3 shows that 
particulate matter concentration is higher in Bus 
stop E3 as compared to other Bus stops within 
Central Milton Keynes. The relationship 
between figure 3 and figure d shows that Bus 
stop E3 has the highest number of stop-over 
Buses during the sampling period. This showed 
that traffic volume contributes significantly to 
the particulate matter concentrations in the 
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ambient air. The increased in concentration of PM 
in each Bus stop when compared to the 
background PM concentration was higher, this is 
as a result of stop-and-go pattern of Buses during 
passenger pick-up, thus leading to PM 
concentrations accumulation resulting from the 
agglomeration of smaller emitted particles size. 
This support the idea that increases in traffic 
volume can result into increase in emitted 
particle concentrations.

Fig. 3: PM Concentrations in Major Bus stops 
           in Central Milton Keynes

Fig. 4: Number of Buses that arrived during the 
            PM concentration sampling in major 
            Bus stops 

Particulate matter concentrations with 
respect to distance from the roadside 
environment

PM concentrations was sampled with 
respect distance from the road side 
environment, this is done to understand the 

trends in PM from the source of emission. 
Figure 5 shows the result of PM concentration 
with respect to distance from the roadside 
environment. The results from this sampling 
showed that there were decreased in 
concentrations of PM  as we sample further 10

distance from the roadside environment. 
The decrease in concentrations at each 

sampling interval showed an extreme 
significant difference statistically with respect 
to roadside mass concentration except for 
concentration at 5 m distance, which showed 
that there was no statistical significant 
difference with respect to roadside 
concentration having p-value of 0.5127. The 
decrease in average PM  mass with respect 10

to further distance from roadside may be due 
to decrease in the turbulence effects created 
by moving vehicles, and also as a result of 
increase rate of particle dilution from the 
emission point.

3Fig. 5: PM  concentration (µg/m ) with respect 10

to distance from the roadside environments on 
Midsummer Boulevard, n= 90 (90 min sampling 
time at 1 min average measurement), ***P< 
0.001when compared to 0 m from roadside Error 
bars represent standard error of means (SEMs).

From figure 6, the concentration of PM2.5 

decreases with respect to further distance 
from roadside environment. The results 
showed that the concentration difference in 
all intervals with respect to roadside 
concentration is statistically significant, with 
p-values less than 0.05. The level of 
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significant difference becomes extreme 
from distance 10 m sampling interval, 
having p-values less than 0.01 at each 
sampling interval. The decrease in mass 
concentration of PM as we sampled further 2.5 

distance from emission source (traffic road 
side) is attributed to the short atmospheric 
resident time of PM particle sizes. It is 2.5 

suggested that particle coagulation and 
dilution due to dispersion from point of 
emission can also cause decrease in 
concentrations from the emission source.

3Fig. 6 : PM  concentration (µg/m ) with respect 2.5

to distance from the roadside environments on 
Midsummer Boulevard, n= 90 (90 min sampling 
time at 1 min average measurement). ***P< 
0.001, *P< 0.05 when compared to o m distance 
Error bars represent standard error of means 
(SEMs).

Conclusions and Recommendations

The results of PM  and PM  concentrations 2.5 10

sampling within Milton Keynes in United 
Kingdom showed that emissions from traffic 
sources  is one of the major source of particulate 
pollution in the ambient air. The PM and PM  2.5 10

mass concentration measured at the near road side 
environment exceeded the background 
concentration measurements by a factor of 2 to 3. 

The decrease in PM and PM  mass 2.5 10

concentration with respect to further distance 
from roadside as observed from this research 
can be attributed to the increase in the rate of 
dilution of particle during particle dispersion; it 
could also depend on other meteorological 
factors such as wind speed, temperature and 

precipitation. Therefore it can be concluded 
from this study that the potential exposure to 
particulate pollution from traffic generated 
emissions depends on the road type, traffic 
volume, traffic speed and the distance of 
buildings from the road side environments.

The following recommendations was deduces 
based on the results from PM sampling 
campaign in this field work;

1. A setback distance of about 15 m from 
the road side environment is 
recommended for residential or 
building development, this will reduce 
the potential of exposure of human to 
traffic generated particulate matter 
emissions.

2. Particulate Matter indicative instruments 
should be deployed with other PM 
monitoring equipment to give a better 
understanding of emission source of the 
measured concentrations during the 
particle sampling procedure.

3. Particulate Matter sampling procedures 
should be done during the winter months 
to enhance the understanding of the 
seasonal influence on PM concentrations 
in the near road side environment.
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