Technical note
Preliminary Air Quality Scoping Assessment of Proposed Improvements at A30 Crooked Billet
Junction
Introduction
A preliminary air quality scoping assessment was undertaken to examine the likely effects of the proposed
improvements to the Crooked Billet roundabout at the junction between the A30, A308 and A3044, north
east of Staines-upon-Thames, (‘the proposed scheme’) on local air quality.
The proposed scheme lies entirely within the administrative boundary of Spelthorne Borough Council. It is
situated just over 2 kilometres east of M25 Junction 13 and south of the Staines Reservoirs. The proposed
scheme has residential areas located to the northeast, southeast and southwest of the junction and is
adjacent to the suburban area of Birch Green to the west.
The proposed improvements are:
•
•
•
•
•
•

Widening of the A30 eastbound left turn to improve traffic flow;
Maintain 3 lanes on the internal hamburger link throughout the junction to avoid merging and weaving;
Installation of pedestrian crossings on the A30 London Road and London Road;
Installation of a shared use facilities (pedestrian and cyclist) between London Road and A30 London
Road.
Upgrade of signal phasing, staging and cycle timings for junction
Reduction in speed limit on the A30 from M25 Junction 13 from 70 mph to 50 mph and a further
reduction to 30mph within 750 metres of the stop line at the Crooked Billet roundabout.
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Existing air quality was summarised through the analysis of the following sources:
•
•
•
•
•
•
•

Boundaries of Air Quality Management Areas (AQMA) 1;
Locations of human health receptors (residential properties, schools, hospitals and elderly care homes
from Ordnance Survey (OS) base mapping2;
The Spelthorne Borough Council (SBC) air quality review and assessment reports3;
Air quality monitoring data, including diffusion tube surveys and continuous monitoring stations (CMS)
operated by Spelthorne Borough Council;
Diffusion tube surveys managed by Highways England and Connect Plus Services4;
Air quality background concentrations5 and Pollution Climate Mapping (PCM)6 modelling data acquired
from the Department for the Environment, Food and Rural Affairs’ (DEFRA) UK Air Quality Information
Resource (UK-AIR)7; and
Designated ecological site information from DEFRA’s MAGIC 8 web-based interactive map service and
open source geographical information system data from Natural England.

1

Available at: https://uk-air.defra.gov.uk/aqma/
https://www.ordnancesurvey.co.uk/business-and-government/products/opendata-products.html
3 Spelthorne Borough Council (June 2018), 2018 Air Quality Annual Status Report (ASR). Available at:
https://www.spelthorne.gov.uk/media/18793/Annual-Status-Report2018/pdf/Spelthorne_ASR_2018_FINAL.pdf.
4 Atkins (February 2015). M25 DBFO Air Quality Monitoring (Quarter 4), Connect Plus Services; Atkins
(February 2016). M25 DBFO Air Quality Monitoring 2014-2015 Annual Report, Connect Plus Services).
5 Available at: https://uk-air.defra.gov.uk/data/gis-mapping
6 Available at: https://uk-air.defra.gov.uk/library/no2ten/2017-no2-projections-from-2015-data
7 Available at: https://uk-air.defra.gov.uk/
8 Available at: http://www.magic.gov.uk/MagicMap.aspx
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The scoping report has been assessed in accordance with the Design Manual for Roads and Bridges
(DMRB) Volume 11 Section 3 Part 1 HA207/079.
Existing Air Quality
Existing air quality can be determined by comparing monitoring data with air quality criteria. The air quality
criteria of relevance to this study are the EU limit values, and the objectives included in the UK Air Quality
Strategy (AQS)10. The key pollutants of concern in urban areas and along major roads include nitrogen
dioxide (NO2) and fine particles (PM10), as these are at most risk of exceeding relevant criteria. The air
quality objectives included in the UK AQS for these pollutants are provided in Table 1 . The objectives for
NO2 and PM10 are the same as relevant EU limit values.
Table 1 - Relevant Air Quality Strategy Objectives
Pollutant

Criteria Type

Objectives

NO2

Human Health

Hourly average concentration should not exceed 200 µg/m 3
more than 18 times a year
Annual mean concentration should not exceed 40 µg/m 3

PM10

Human Health

24-hour mean concentration should not exceed 50 µg/m3 more
than 35 times a year
Annual mean concentration should not exceed 40 µg/m 3

Air Quality Management Areas
The proposed scheme lies entirely within the SBC area. SBC has declared the entire borough to be an air
quality management area for exceedances of the annual mean NO2 AQS objective. In the 2018 Air Quality
Annual Status Report3 (ASR) SBC confirmed that although there are still monitoring locations where reported
concentrations exceed the AQS objectives, when these are adjusted to represent the nearest sensitive
receptors there are no likely exceedances of the objectives. The AQMA is shown in Figure 1 below, which
also shows the proposed scheme and area within 200 metres including air quality monitoring sites, and
sensitive receptors.

9

http://www.standardsforhighways.co.uk/ha/standards/dmrb/vol11/section3/ha20707.pdf
https://www.gov.uk/government/publications/the-air-quality-strategy-for-england-scotland-wales-andnorthern-ireland-volume-1
10
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Monitoring Data
Local Authority
SBC undertake monitoring at three CMS, all of which are more than 3 km from the proposed scheme in
urban background locations. These sites are not representative of the relevant exposure in the vicinity of the
proposed scheme which will be affected by emissions from some of the major routes through the Borough,
however they are presented for information purposes to show typical background concentrations.
Annual mean concentrations of NO2 for the period 2013 to 2017 at these sites were consistently below the
relevant UK AQS objective (as shown in Table 2). In addition the 1-hour mean AQS objective was met at all
sites.

Table 2 – Measured NO2 Concentrations, µg/m3, at continuous monitoring stations
Local
Authority - Grid Ref
Site Name

BAA_Oaks

SUN_01

SCC_ECO

505729,
174496

Distance
from
proposed
scheme

Site Type

3 km north

Urban
background

6 km east

Urban
background

510064,
170199

509155,
169228

Air Quality Criteria

5.5 km south Urban
east
background

2013 2014 2015 2016 2017

Annual Mean
No. of 1-hour means
> 200 µg/m3

34.5 32.4 27.6 31.3

25.8

0

0

0

0

0

Annual Mean

N/A

N/A

N/A

N/A

32.5

No. of 1-hour means
> 200 µg/m3

N/A

N/A

N/A

N/A

0

Annual Mean

N/A

N/A

N/A

23.6

24.0

No. of 1-hour means
> 200 µg/m3

N/A

N/A

N/A

1
(117)

0

N/A = data is not available

SBC also operates a network of NO2 diffusion tubes, the nearest of which are SP1, SP12, SP20, SP27,
SP28, SP29, SP39, SP46 and SP51, all of which are located within 1 kilometre of the proposed scheme and
shown in Figure 1 and 2.
Annual mean concentrations of NO2 measured at these diffusion tube sites between 2013 and 2017 are
presented below in Table 3. Annual mean concentrations have exceeded the UK AQS annual mean
objective during the period 2013 to 2017 at the roadside / kerbside sites SP28, SP29 and SP51 with
occasional exceedances at SP20 and SP27 in 2014 and 2013 respectively and SP46 more recently in 2016.
The closest sites to the proposed scheme are at SP29, SP28 and SP20.
SP29 is a kerbside site located within the proposed scheme boundary where the nearest receptors are a
further 8 metres from the road. The local authority provided a calculated distance correction to determine the
annual mean NO2 concentration at the nearest exposure based on the monitoring concentration in the 2018
ASR3. For SP29 the reported value at the nearest exposure in 2017 was an annual mean NO 2 concentration
of 34.3 µg/m3, thus meeting the AQS objective.
SP28 is a roadside site located at the junction of the A308 with the A30, on the west side of the roundabout.
The nearest sensitive receptor is a further 12 metres west from the monitoring site along the A308. The
annual mean NO2 concentration at this site was 34.5 µg/m3, thus meeting the AQS objective.
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SP20 is an urban background site located on Greenlands Road, which has been meeting the AQS objective
in the majority of recent years.
It can be considered unlikely that exceedances of the NO2 1-hour objective may have occurred as the annual
mean NO2 concentrations recorded were less than 60 µg/m3.
The locations of these nine diffusion tube sites are shown on Figure 2.
Table 3 – Annual Mean NO2 Concentrations, µg/m3, at diffusion tubes within 1 km of the proposed
scheme
Site
Name

Grid Ref

Distance from
proposed
scheme

SP1

503529,171619 790 metres west

SP12

Site Type
2013

2014

2015

2016

2017

Urban Centre

34.2

34.1

29.1

34.2

28.3

504538,172318 330 metres north

Urban Background

34.8

35.7

28.5

32.0

30.7

SP20

504334,171845 50 metres south

Urban Background

37.4

48.1

29.5

36.2

31.6

SP27

503287,171744 1000 metres west

Roadside

41.0

38.0

31.5

38.8

31.4

SP28

504291,171926 10 metres west

Roadside

43.7

37.4

43.2

43.0

34.5

SP29

504381,171975 Within proposed
scheme

Kerbside

57.3

58.4

53.4

50.6

44.0

SP39

504508,171200 650 metres south

Urban Background

32.1

29.3

25.7

32.7

25.1

SP46

503759,171423 700 metres
southwest

10m from road and
35m from rail line

38.0

39.3

34.2

40.5

31.1

SP51

504087,171832 200 metres west
along A308

Roadside

50.7

46.6

38.1

44.1

36.7

Bold Text indicates UK AQS objective exceeded.
N/A = no data available.
Highways England and Connect Plus
There are no relevant monitoring locations which are within either the Connect Plus Services or Highways
England scheme specific surveys.
Background Maps
Background annual mean concentrations of NO2 and PM10 are published by DEFRA on the UK-Air website
for every one-kilometre grid square covering the UK. The mapped background concentrations are available
for years between 2015 and 2030. The mapped background concentrations for an average of the OS grid
squares (503500, 171500 and 504500, 171500) in which the proposed scheme is located, for 2018, are
shown in Table 4. The concentrations do not exceed the annual mean UK AQS objectives for NO 2 of 40
µg/m3. This indicates that concentrations at background locations in the vicinity of the proposed scheme are
likely to currently meet relevant air quality criteria for these pollutants.
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Table 4 – Annual Mean DEFRA Background Concentrations, µg/m3
Pollutant

2018

NO2

20.3

Pollution Climate Mapping Model
Modelling undertaken on behalf of DEFRA as part of the UK’s annual compliance assessment for the
European Commission, is reported in the Pollution Climate Mapping (PCM) model. This model provides
estimates of roadside concentrations of annual mean NO 2.
Not all roads are included within the PCM model. The A308 east and west of the junction and the A30 east
of the junction and the circulatory carriageway are however represented in the PCM model.
Roadside NO2 annual mean concentrations for the current year 2018, projected from the 2015 reference
year, are shown to be below the relevant EU limit value of 40 µg/m3 at 32.1 µg/m3 for A308 London Road
and roundabout, 29.6 µg/m3 for A308 Staines Bypass south east of the junction and 29.3 µg/m3 for the A30
east of the junction.
The PCM estimates indicate that at the modelled roadside locations, NO2 concentrations are currently at low
risk of exceeding the relevant annual mean EU limit value.
Receptors
The DMRB requires identification of relevant receptors (defined as residential properties, schools, hospitals
and designated ecological sites) within 200 metres of the local air quality affected road network. An affected
road for the purposes of air quality assessment is defined in DMRB HA 207/07 (Para 3.12) as a road that
meets given change criteria (road centreline alignment changes and/or traffic changes).
The A30 Crooked Billet junction proposed scheme is bounded by residential properties along the three
intersecting roads. There are properties to the northeast of the roundabout within 5 metres of the kerb, and to
the east the kerb of the road will be realigned from 5 metres to 6 metres from the nearest property, and to the
southeast properties are located within 14 metres of the kerb. There are approximately 20 residential
properties within 20 metres of the proposed scheme. Beyond the roundabout the residential area of Birch
Green is located to the west, as shown on Figure 1.
In addition to the human receptors there is also a designated ecological site within 200 metres of the
proposed scheme. Shortwood Pond is bounded on its northern edge by the A30 east of the junction for 300
metres and south by the A308 Staines Bypass for 400 metres. This site is one unit of the Staines Moor SSSI,
designated for the alluvial meadow and open water species and was last assessed as ‘Unfavourable –
recovering’ in 2009. Other units of the Staines Moor SSSI are located north of the proposed scheme but are
more than 200 metres from the boundary and do not require further consideration.
Potential Impacts
The proposed scheme has the potential to affect local air quality, both during construction and once in
operation in the following ways:
•
•
•
•

There could be increased emissions of dust during construction of the proposed scheme from dustraising activities on site;
Air quality could be affected by changes in traffic flows during construction, as a result of temporary
traffic management measures and/or additional vehicles travelling to and from the construction site
transporting materials, plant and labour;
Once operational, air quality could be affected (positively or negatively) by changes in vehicle activity
(flows, speeds and composition); and
Operationally, air quality could also be affected by any changes to the distance between sources of
emissions and air quality sensitive receptors.
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Construction
Demolition and construction activities can give rise to dust emissions, if not effectively managed, which could
potentially affect nearby sensitive residential and ecological receptors. Implementation of best practise
mitigation measures will seek to control construction dust and minimise any short term adverse effects.
In addition, the local highway network may experience changes in traffic flows and speeds during
construction because of temporary traffic management measures and / or additional vehicles travelling to
and from the construction site transporting plant, materials and labour. However, any effects on air quality
would be short term and temporary (i.e. during the period of construction works only).
The construction works will last less than nine months and are planned to take place during the normal
working day, where possible, to minimise disruption to neighbouring residents. Most carriageways are being
retained with some small areas being converted to footway and traffic islands. There is an area, less than
100 square metres, of existing verge being converted to carriageway along the kerb line between the A30
eastbound approach and Stanwell Moor Road. The proposed new footway / cycleway covers an area of less
than 2,500 square metres, some of which is currently covered by existing paths or carriageway and some is
currently landscaped. The whole area of the roundabout within the proposed scheme is less than 25,000
square metres.
Operation
The proposed scheme includes widening of the A30 eastbound approach and circulatory carriageway to
accommodate an island and left turn lane for A30 London Road. Proposed changes in road alignment affect
short sections around the roundabout and none of the changes in alignment exceed 5 metres.
Proposed speed changes on the A30 between the M25 junction 13 and the Crooked Billet roundabout to
reduce from the national speed limit to 50 mph are not expected to change emissions from existing conditions
as the average daily speed of vehicles recorded at Highways England traffic monitoring sites located on the
A30 between the M25 and the A308, in a neutral month in 2018, were 51 mph eastbound and 48 mph
westbound.
The purpose of the scheme is to reduce congestion by removing merges, redesigning some junctions and
providing better pedestrian and cycle facilities. On completion of the works, the traffic assessment team has
advised that the proposed scheme is not expected to attract any additional traffic to the study area, as it
consists of minor junction improvements. Implementing the proposed scheme is not expected to affect the
daily traffic flow, proportion of Heavy Duty Vehicles, daily average speed and the peak hour speed by more
than the air quality criteria detailed in the DMRB.
Proposed scope of further assessment
During construction, there is the potential for increased emissions of dust, and there are sensitive receptors in
close proximity to the proposed scheme including residential housing and a SSSI site, however, with the
application of best practice mitigation measures to control/minimise dust and emissions for the short duration
of the works in their vicinity, significant adverse effects at nearby receptors are unlikely, and there is no
requirement for further assessment.
During operation, the proposed scheme is not expected to meet DMRB criteria for an air quality assessment.
Although the proposed scheme is situated within an AQMA declared for exceedances of the annual mean UK
AQS objective for NO2, and there are sensitive residential properties located in close proximity to the proposed
scheme, SBC managed diffusion tube sites located in close proximity to the scheme have only recorded
exceedances of annual mean NO2 UK AQS objective at a kerbside site during 2017, rather than at residential
properties or other nearby roadside sites. As there is unlikely to be a measurable change in air quality
concentrations at the nearby receptors, there is no requirement for further assessment.
Summary and Conclusion
The proposed scheme is situated on the outskirts of Staines upon Thames and within the AQMA which
encompasses the entire Spelthorne Borough boundary declared in relation to exceedances of annual mean
NO2 UK AQS objective. Air quality monitoring data has shown that although concentrations exceeded the
annual mean NO2 UK AQS objective in recent years at roadside and kerbside sites within 200 metres of the
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proposed scheme, reported concentrations did not exceed the UK AQS objective at any relevant receptors in
2017. All estimated mapped and monitored background concentrations were below relevant UK AQS
objectives. There were no PCM links in the vicinity of the proposed scheme which were shown to exceed
the NO2 EU limit values in 2018.
The proposed construction activities can give rise to dust emissions however any effects on air quality at
residential and designated sites would be short term and temporary (i.e. during the period of construction
works only). Implementation of best practise mitigation measures will seek to control construction dust and
minimise any short term adverse effects.
The proposed scheme is not expected to result in changes in average vehicle flows, fleet composition or
speed changes which would meet the DMRB change criteria for air quality assessment. The minor changes
in road alignment would be less than 5 metres, which again does not meet the DMRB criteria for
assessment. As there is unlikely to be a measurable change in air quality concentrations at the receptors
identified, it is therefore recommended that no further assessment is undertaken.
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