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1 Monitoring and modelling analysis

1.1 Source Apportionment

To inform the development of this Action Plan, a source apportionment study was
carried out by Ricardo in order to identify key contributors to air pollution and emissions
at pollution hotspots in Barnsley. Source apportionment was carried out using
background mapping data published by Defra'! and local roads modelling. Traffic data
for the modelling was taken from traffic data published by the DfT and local traffic
counts. Emissions from road traffic were calculated using the emission factors and fleet

projections provided in the Emissions Factors Toolkit?, published by Defra.

The study looked at the contribution of sources to total NO2 at 5 locations where
monitored annual mean NO2 concentrations were within 10% of the UK Air Quality

Objective of 40 pg/m?.

Figure 1-1 presents contributions to concentrations away from local sources in
Barnsley centre from background mapping data. Figure 1-2 presents a further
apportionment of the contribution from local roads to concentrations at NO2 hotspots
in Barnsley by vehicle type. Table 1-1 presents this source apportionment information

in tabular format.

The three main contributors to regional NOx and NO2 concentrations are emissions
from roads, domestic and commercial combustion, and rural sources. Local
contributions to NO2 concentrations from road transport are dominated by emissions
from cars and HGVs. In Langsett (the locations of DT3 and DT8) LGVs are also a major
source of NO2 concentrations, reflecting the larger proportion of freight and through
traffic on the A616.

1 https://uk-air.defra.gov.uk/data/lagm-background-home

2Defra, Emissions Factors Toolkit | LAQM
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Figure 1-1: Source apportionment of regional contribution to annual mean NO:

concentrations at hotspots in the BMDC area
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Figure 1-2: Source apportionment of local roads contribution to annual mean
NO:2 concentrations at hotspots in the BMDC area by vehicle type, pg/m?
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Table 1-1: Source apportionment of local roads contribution to annual mean

NO:2 concentrations at hotspots in the BMDC area by vehicle type, pg/m?

Motor-
cycles

Site ID Location Cars HGVs LGVs Buses

DT3 F°°tpat2u§E”L’aSn%hS‘;‘ﬂ 35% |  33%| 32%| <0.1%| <0.1%
DT8 Langss‘?gn' gﬁgtgfgg 35% | 33%| 32%| <0.1%| <0.1%
DT41 49 Rarborough Ml 6205 | 28% 8% 2% | <0.1%
DT43 Harboro”gga':it'(')igigr; 62% |  28% 8% 2% | <0.1%
D153 | SheffleldRoad, lown | 70, | 250, 6% | 13%| <0.1%

1.2 Required reduction in emissions

The monitoring data collected during 2024 shows only three monitoring locations
(DT41, DT43, and DT53) which exceed the 40 ug/m3 annual mean threshold set for
NO2. Concentrations at a further two monitoring locations (3 and 8) are within 10% of
the objective. Table 1-1 sets out the required reduction in NO2 concentrations and
emissions of NOx from local roads to achieve compliance. The largest reduction in

road emissions and NO2 concentrations is seen at DT41 on Harborough Hill Road.

Table 1-2: Required reduction in emissions to achieve compliance with the

threshold for annual mean NO2 concentrations in 2024

= Monitored NO:2 Required Required
ite
Location concentration, reduction reduction in road

2024, yg/m? (ng/m3) emissions as %

49 Harborough Hill

DT41 Road

48.3 8.3 31.2

Harborough Hills
DT43 | Road — near to 48.1 8.1 30.0
bakery

Sheffield Road, town

DT53
centre

44.6 4.6 18.3
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1.3 Natural year of compliance

The expected year of natural compliance (i.e. the year that compliance with the target
level would be achieved without including the measures in the Air Quality Action
Plan) was assessed through emissions projections and dispersion modelling at the
three locations where monitored annual mean NO2 concentrations exceeded the Air
Quality Objective in 2024.

Traffic flows in future years were estimated using the projections from the Trip End
Model Presentation Program (TEMPro), published by the Department for Transport.3
Vehicle fleet projections for future years were taken from the Emissions Factors
Toolkit, published by Defra. Background concentrations for future years were taken

from the Defra background maps.

The natural year of compliance is presented in Table 1-3. Compliance is predicted to
be achieved across all three locations by 2027; as such, the measures in this Air
Quality Action Plan will act to ensure that compliance is achieved and achieve further

improvements to air quality across Barnsley.

Table 1-3: Expected year of natural compliance at locations where

concentrations exceed the UK Air Quality Objective

Monitored NO:

Year of natural

Location concentration, 2024, :
compliance
pg/m?
DT41 | 49 Harborough Hill Road 48.3 2027
DT43 Harborough Hills Road — near to 48 1 2027
bakery
DT53 | Sheffield Road, town centre 44.6 2026

3 DfT, Trip End Model Presentation Program (TEMPro) download - GOV.UK
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Quantification of Measures

Emissions from road transport in future years will also be affected by other factors

including population growth and improvements in vehicle emissions technology. As a

result, all locations are expected to reach compliance for annual mean NO:2

concentrations by 2030.

To quantify the additional reductions that will be achieved through the Action Plan in

order to safeguard and bring forward compliance, dispersion modelling was carried out

using Ricardo’s RapidAir model to quantify the expected impacts of three priority

actions on NO2 concentrations at hotspot locations in Barnsley:

e M2: SYMCA bus reform.

e M13: Introduce priority parking for LEVs, combined with other measures to
support shift to EV and LEV use.

e M24 and M25: Reduction in the number of cars to represent a modal shift

towards active travel and public transport.

Table 6-1 provides a summary of the methodology used in the scenario modelling for

each scenario.

Table 2-1: Assessment methods for scenario modelling

Measure ID

M2

Description

SYMCA bus reform

Evaluation method

100% of the bus fleet was assumed to be electric
vehicles on routes passing monitoring locations in
AQMA 6 and on Sheffield Road.

Note that these bus routes do not pass through
Harborough Hill, and as a result locations in AQMA

4 will not be impacted by this measure.

No modelling has been carried out to account for
potential modal shift from private vehicles resulting

from improved services.

M13

Introduce priority

parking for LEVSs,

The impact of this measure will be to encourage a

shift from petrol and diesel private vehicle use to
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combined with other
measures to support
shift to EV and LEV

use.

electric or LEV vehicles for trips to and from the car

parks where the scheme is implemented.

This measure was assumed to apply to the Market
Gate car park and Glass Works car park in the
vicinity of AQMA 4. On this road, a 2.5% shift from
petrol and diesel private vehicles to EV and LEVs
was assumed in combination with other measures
to support LEV and EV usage (including EV
charging points) in the AQAP.

Concentrations in AQMA 6 and at DT53 were
assumed to be unaffected by any vehicle fleet

changes.

M24, M25

Reduction in the
number of cars to
represent a modal
shift towards active
travel and public

transport

These are borough-wide measures and are

assumed to affect traffic at all modelled locations.

The following three scenarios were modelled to
provide a comparison of the impact of different
magnitudes of shift towards public transport and

active travel:
e HIGH: 10% reduction in car traffic flows.
e MEDIUM: 7% reduction in car traffic flows.
e LOW: 5% reduction in car traffic flows.

Emissions from road transport in future years will
also be affected by other factors including population
growth and improvements in vehicle emissions

technology.

Estimated impact of measures

Table 6-2 presents the expected further reduction in NO2 concentrations resulting

from measures 2 and 13 in the Action Plan. Table 6-4 presents the expected

reduction in annual mean NOz2 concentrations resulting from measures 24 and 25.
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The Symca bus reform (M2) is predicted to have a significant impact on
concentrations at DT53, but a smaller impact on concentrations in AQMA 6 where

cars, LGVs and HGVs are the main contributors to NO2 pollution.

Measures targeting emissions from private cars have a greater impact in AQMA 4
and at DT53 compared to AQMA 6, reflecting the large contribution of LGVs HGVs to
emissions in AQMA 6.

Table 2-2: Estimated percentage reductions in NO2 concentrations at hotspot

locations in Barnsley from measures M2 and M13, 2030

Estimated Estimated
Location AQMA percentage percentage
reduction reduction
from M2 from M13
Footpath Sign, School o
3 House, Langsett AQMA 6 0.3% )
Langsett - Footpath Sign o )
8 Bus Stop AQMA 6 0.3%
41 49 Harborough Hill Road AQMA 4 - 21%
43 Harborough Hill Road — AQMA 4 ) 3.9
near to bakery
Sheffield Road, town Outside o
53 centre AQMA 8.1% )

Table 2-3: Estimated percentage reductions in NO2 concentrations at hotspot
locations in Barnsley from measures M24 and M25, low, medium, and high

scenarios, 2030

Estimated percentage
reduction from M24 and M25

Location

Low Medium High

3 Footpath Sign, School AQMA 6 0.9% 1.3% 1.9%
House, Langsett

8 Langsetl’rahlszcgc:;%ath Sign AQMA 6 0.9% 1.3% 1.9%
41 49 Harborough Hill Road AQMA 4 2.8% 3.6% 4.8%
43 Hafborougg :;'&(':_;ad —nean aqma4 | 3.2% 4.1% 5.3%
53 Shefflelgelr?]tcizd, town %,S\ﬁf 1.7% 2.3 3.1%
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Glossary of Terms

Abbreviation Description

Air Quality Action Plan - A detailed description of measures,
AGAP outcomes, achievement dates and implementation methods,
showing how the local authority intends to achieve air quality limit

values’

Air Quality Management Area — An area where air pollutant

AQMA concentrations exceed / are likely to exceed the relevant air quality
objectives. AQMAs are declared for specific pollutants and
objectives
AQS Air Quality Strategy
ASR Air quality Annual Status Report
Defra Department for Environment, Food and Rural Affairs
LAQM Local Air Quality Management
NO2 Nitrogen Dioxide
NOx Nitrogen Oxides
Yy Airborne particulate matter with an aerodynamic diameter of 10um
10
(micrometres or microns) or less
M Airborne particulate matter with an aerodynamic diameter of 2.5um
25

or less
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