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1

Introduction

1.1

Air Quality Consultants Ltd (AQC) has been commissioned by the London Borough of Waltham
Forest to provide further commentary regarding the extent of any new/amended Air Quality
Management Areas (AQMAs) that should be declared within the Borough.

1.2

This report should be read in conjunction with the previous report provided by AQC, “Detailed
Modelling of Nitrogen Dioxide in the London Borough of Waltham Forest” (report number
th

J3223A/1/F1, dated 25 May 2018) (AQC, 2018), which detailed areas where modelling indicated
3

that the nitrogen dioxide annual mean air quality objective (40 µg/m ) was currently being
exceeded.
1.3

The aim of this report is to highlight where the existing borough-wide AQMA can be revoked, and
to advise on the justifiable boundaries of any future AQMAs. Section 2 presents further contour
maps, based on the original modelling, whilst Section 3 provides suggestions as to which areas in
the Borough the AQMA(s) should cover.
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2

Contour Maps and Population Exposure

2.1

Annual mean nitrogen concentrations in 2017 have been predicted at ground-floor level across the
whole Borough. The results from the detailed modelling were provided in the original report in
3

Section 4 as contour plots, showing locations where the annual mean objective (40 µg/m ) is
exceeded. Figure 1 shows the areas where concentrations are predicted to be between 36 and
3

3

3

38 µg/m (green), 38 and 40 µg/m (red) and greater than 40 µg/m (blue) across the whole
Borough.

3

Figure 1: 36, 38 and 40 µg/m Contours across the Entire Borough
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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2.2

The number of properties representative of relevant exposure within each contour area has been
calculated using AddressBase data provided by the Council. Figure 2 shows the locations of
exposure within each contour, with the AddressBase data points matching the colour within each
contour that it resides.

The total relevant exposure within the contour representative of
3

concentrations greater than 36 µg/m (green) will include all green points, as well as all red (38 –
3

3

40 µg/m ) and blue (> 40 µg/m ) points.

The total relevant exposure within the contour
3

representative of concentrations greater than 38 µg/m (red) will include all red points, and all blue
3

(> 40 µg/m ) points.

Figure 2: Locations of Relevant Exposure within Each Contour
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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2.3

The following contour plots (Figure 3 to Figure 15) show the areas in greater detail, split into
different sections of the Borough (North, Central and South). The dashed red square within the
inset in the bottom right hand corner of each figure shows the location of the contoured area, with
respect to the entire Borough.

North of the Borough
2.4

The original modelling demonstrated that air quality in the north of the Borough (north of the North
Circular Road) is generally acceptable, with exposure to poor air quality limited to properties close
to the A112 and a few other discrete locations (AQC, 2018). Only contour maps showing areas
with relevant population exposure have, therefore, been reproduced in this report, as presented in
Figure 3 to Figure 8.

3

Figure 3: 36, 38 and 40 µg/m Contours and Relevant Exposure – North of Borough 1
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 4: 36, 38 and 40 µg/m Contours and Relevant Exposure – North of Borough 2
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 5: 36, 38 and 40 µg/m Contours and Relevant Exposure – North of Borough 3
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 6: 36, 38 and 40 µg/m Contours and Relevant Exposure – North of Borough 4
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 7: 36, 38 and 40 µg/m Contours and Relevant Exposure – North of Borough 5
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 8: 36, 38 and 40 µg/m Contours and Relevant Exposure – North of Borough 6
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.

Discussion
2.5

3

3

When considering the 36 – 38 µg/m and 38 – 40 µg/m contours there are additional locations of
3

exposure not included within the original modelling (>40 µg/m contour). It is worth noting that
many of these additional locations, such as at the junction of the A110 and A112 (see Figure 3), on
Station Road (see Figure 4), and the junction between the A112 and A1009 (see Figure 5), are
commercial units at ground-floor level, and do not represent relevant exposure to the annual mean
nitrogen dioxide objective. Additional areas of exposure on the A112, south of Ainslie Wood Road
(see Figure 7) are also predominantly residential only at first-floor level and above, with
commercial units occupying the ground-floor. Only a small number of additional areas of exposure
are identified adjacent to the A406 (see Figure 6), near to the western boundary of the Borough.
Further east along North Circular Road (A406), there are still very few additional areas of exposure
(see Figure 8), however, there are residential properties along Winchester Road and Hale End
Road that were not previously identified in the original exposure maps.
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Centre of the Borough
2.6

The original modelling demonstrated that exceedances of the annual mean objective were
predicted along the North Circular Road, as well as the main arterial roads which feed into the
North Circular (AQC, 2018).

Figure 9 to Figure 12 show the contour areas and locations of

relevant exposure within the centre of the Borough.

3

Figure 9: 36, 38 and 40 µg/m Contours and Relevant Exposure – Centre of Borough 1
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 10: 36, 38 and 40 µg/m Contours and Relevant Exposure – Centre of Borough 2
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 11: 36, 38 and 40 µg/m Contours and Relevant Exposure – Centre of Borough 3
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 12: 36, 38 and 40 µg/m Contours and Relevant Exposure – Centre of Borough 4
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.

Discussion
2.7

3

3

When considering the 36 – 38 µg/m and 38 – 40 µg/m contours there are additional locations of
exposure in the centre of the Borough that were not included within the original modelling
3

(>40 µg/m contour). Little additional exposure is identified along the North Circular Road (see
Figure 9) and the A112 (see Figure 12), with the area of exposure extending deeper by
3

approximately three or four buildings to encompass the 36 – 38 µg/m contour. The main areas of
additional exposure occur along the A503 (see Figure 9), the B160 (see Figure 10) and the A1006
(see Figure 11).
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South of the Borough
2.8

The original modelling demonstrated that exceedances of the annual mean objective in the south
of the Borough were predicted along the majority of the A Roads, including Lea Bridge Road, the
A12 and the A106. Figure 13 to Figure 15 show the contour areas and locations of relevant
exposure.

3

Figure 13: 36, 38 and 40 µg/m Contours and Relevant Exposure – South of Borough 1
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 14: 36, 38 and 40 µg/m Contours and Relevant Exposure – South of Borough 2
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 15: 36, 38 and 40 µg/m Contours and Relevant Exposure – South of Borough 3
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.

Discussion
2.9

3

3

When considering the 36 – 38 µg/m and 38 – 40 µg/m contours there are additional locations of
exposure in the south of the Borough that were not included within the original modelling
3

(>40 µg/m contour). Additional areas of exposure are identified on either side of the carriageway
of the A12, as well as on the minor roads that feed the A12 (see Figure 13). At the junction of the
3

A12 and A112, areas of relevant exposure within the 36 – 38 µg/m contour extend the length of
residential roads between the A112 and B161 (see Figure 15). There are additional locations
adjacent to the B161, which provides access to the A12, although many of these properties are in
commercial use on the ground-floor. This is also the case on the High Road Leytonstone, near to
the train station, where many of the identified properties are in commercial use at ground-floor
level.
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Population Exposure – “Heat Maps”
2.10

At some locations, individual points presented in the contour maps may represent a number of
properties, such as in an apartment block. Figure 16 to Figure 18 presents the same exposure
data from Figure 3 to Figure 15, but displayed as density plots (“heat maps”), where the darker
colour indicates a concentrated area of relevant exposure. Figure 16 reproduces the heat map for
3

the relevant exposure within the ≥ 40 µg/m contour, as presented in the original detailed modelling
3

report. Figure 17 presents the heat map for relevant exposure within the ≥ 38 µg/m contour, whilst
3

Figure 18 presents the heat map for relevant exposure within the ≥ 36 µg/m contour.

A

comparison of the number of relevant receptors within each contour area is provided in Table 1.
Table 1:

Relevant Exposure
Contour Area

J3223

Number of Relevant Receptors

≥ 40 µg/m

3

6,377

≥ 38 µg/m

3

9,057

≥ 36 µg/m

3

11,647
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3

Figure 16: Heat Map of Relevant Exposure within the 40 µg/m Contour
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.

J3223

19 of 32

July 2018

Addendum to Waltham Forest Detailed Assessment

3

Figure 17: Heat Map of Relevant Exposure within the 38 µg/m Contour
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Figure 18: Heat Map of Relevant Exposure within the 36 µg/m Contour
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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3

Recommendations
Choice of Contour with which to Declare AQMAs

3.1

Although Table 1 demonstrates that there are nearly twice as many receptors within the 36 µg/m

3

3

contour than within the 40 µg/m contour, the actual size and shape of the contours are similar. It
remains clear which roads have the most significant air quality issues, and the heat maps highlight
the key locations of relevant exposure, all of which are similar between the three contour ranges,
thus; there would seem to be little benefit in choosing one or the other in terms of targeting action.
Instead, it is recommended that AQMAs are declared to ensure that action is targeted where it is
needed most, bearing in mind likely improvements in air quality in the Borough in coming years,
which are discussed below.
3.2

Waltham Forest is located within London’s Low Emission Zone (LEZ), which sets emission
standards for lorries and other specialist diesel vehicles over 3.5 tonnes, as well as buses and
coaches. The emissions standards for the LEZ are to be tightened in October 2020, such that all
non-Euro VI heavy vehicles will have to pay a charge to enter the LEZ.

3.3

The Ultra-Low Emission Zone (ULEZ) is to be introduced in April 2019, and will cover the same
area as the current Congestion Charging zone, within which most light duty vehicles and heavy
goods vehicles will need to adhere to certain emission limits. The Mayor of London has recently
confirmed that, as of 2021, the ULEZ will be expanded to encompass the entire area within the
North and South Circular Roads (but not inclusive of these roads), and which will include more
than half of Waltham Forest.

The ULEZ changes are forecast to result in reductions in

concentrations beyond its defined area, which will drive reductions in emissions on the North
Circular Road and in the area north of it, albeit to a lesser extent.
3.4

Concentrations have been modelled in this study prior to the changes to the LEZ and introduction
of the ULEZ, and it has not been possible to account for the effects of these changes. Future year
roadside concentrations are expected to reduce significantly across London; TfL’s report on the
impacts of the amended Zones indicates a percentage reduction in NOx emissions from vehicles in
Outer London of up to 27% (Transport for London, 2017).

3.5

With these significant reductions likely to materialise over the next 2-3 years, declaration of any
3

3

new AQMA, based on either the 36 µg/m or 38 µg/m contours, would be overly conservative. In
particular, Figure 16 to Figure 18 show that the largest density of relevant receptors is located
within the North Circular; which is where the LEZ and ULEZ restrictions will have the greatest
overall influence. As a result, it is recommended that AQMA(s) are declared based on the extent
3

of the 40 µg/m contour, which will ensure that measures are targeted at locations where action is
needed most, and where there is the greatest potential for poor air quality to persist.
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3.6

The following recommendations are based on the locations of relevant exposure within the
3

40 µg/m contour.

Recommended AQMAs
3.7

Borough-wide AQMAs do not encourage targeted action on air quality, and do not best represent
the wide variation in air quality conditions across the area covered by Waltham Forest. As such, it
is recommended that the whole-Borough AQMA is revoked and replaced with targeted AQMAs, to
enable action where it will be most effective.

North Circular Road AQMA
3.8

The introduction of the ULEZ to all areas within the North Circular Road will have a less significant
effect on pollutant concentrations along the road itself, and may result in a different fleet mix along
the North Circular Road. The North Circular is clearly a key source of pollution within Waltham
Forest, and the areas along it key areas of relevant exposure. As such, a dedicated AQMA is
recommended, encompassing all affected relevant receptors either side of the carriageways. The
AQMA should also include feeder roads, along which there are relevant receptors located. A
rough boundary of the recommended North Circular AQMA is suggested in Figure 19.

3.9

This AQMA will ensure that the North Circular Road is treated as a significant source, and will
allow localised monitoring and targeted action.
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Figure 19: Recommended North Circular Road AQMA
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.

North of North Circular Road AQMA
3.10

To the north of the North Circular Road, where the reductions as a result of the proposed ULEZ will
be less significant, it is recommended that a new AQMA be declared that covers isolated
properties and buildings representative of relevant exposure where ground-floor level exceedances
of the annual mean objective are predicted.

Figure 20 describes the recommended AQMA

boundary, whilst Table 2 describes these locations in detail. This recommended AQMA does not
include properties that are to the north of the North Circular Road that are within the recommended
North Circular Road AQMA.
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Figure 20: Recommended North of the North Circular Road AQMA
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.

Table 2:

J3223

Recommended AQMA Areas – North of Borough
Number of
Relevant
Receptors

Location

Description

1 – 33 Sewardstone Road

Block of apartments on Sewardstone Road, near to
junction between A110 and A112.

Chingford Mount Road

Parkview House Care Home.

1

20 Chingford Mount
Road

One residential property, on eastern side of road.

1
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3.11

Location

Description

Number of
Relevant
Receptors

1 – 22 Lockwood Place

Block of apartments, overlooking Chingford Road.

1

1 – 10 Chingford Road
(A112)

Row of properties on eastern side of road, between
Higham Station Avenue and Marlborough Road.

11

1 – 2 Chingford Road
(A112)

Two residential properties, near to Rushcroft Road.

2

249 Hall Lane (A1009)

One residential property, on eastern side of road.

1

267 and 269 Hall Lane
(A1009)

Two apartment blocks fronting Hall Lane.

18

b

a

Although there are 33 residential properties within the entire apartment block, the contour only partially
dissects the building, and is only representative of conditions at ground-floor level, therefore only a limited
number of apartments will actually experience an exceedance of the objective.

b

As above, only a few of the ground-floor level residential properties will experience an exceedance of the
objective, not all 18 apartments.

This AQMA will allow targeted action to eliminate the few exceedances at relevant properties in the
Borough. Monitoring should be carried out to confirm whether the objective is being exceeded. If
confirmed, action can be taken to improve air quality at those properties.

South of North Circular Road AQMA
3.12

The expansion of the ULEZ to cover the entire area within the North Circular Road will not take
place until 2021. Although reductions in concentrations are predicted as a result of the expansion
of the ULEZ, it is not possible to accurately quantify the reductions, nor where the impacts will be
greatest. Exceedances in the area south of the North Circular Road are likely to persist for several
years.

3.13

Given this uncertainty, it is recommended that the South of North Circular Road AQMA is aligned
3

with the 40 µg/m contour. Monitoring throughout this area should continue to establish the effect
of the changes to the LEZ and ULEZ, and a review of the AQMA should be carried out following
the adoption of the ULEZ, if exceedances are persisting. Figure 21 describes the recommended
South of North Circular Road AQMA. Prior to the expansion of the ULEZ, it is recommended that
measures to reduce emissions are targeted at those roads within this proposed AQMA where the
heat map of relevant exposure provided in Figure 16 indicates exposure is greatest, specifically:
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A12 (at any location where relevant receptors are nearby);



A104 (along most of the road, between Lea Bridge Station and Whipps Cross Roundabout);



A106 (particularly where the road runs parallel to the A12);



A112 (along most of the road south of the North Circular);



A503 (particularly near the junctions with the A1006 and also the A112); and
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A1006 (particularly near the junction with the A503 and around St James’ Station).

Figure 21: Recommended AQMA to the South of North Circular Road
Contains Ordnance Survey data © Crown copyright and database right 2018. Ordnance Survey licence
number 100046099. Additional data sourced from third parties, including public sector information licensed
under the Open Government Licence v1.0.
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4

Summary

4.1

It is recommended that the current whole-Borough AQMA is revoked and replaced with targeted
AQMAs, to better highlight where air quality is poor and to target action where it will be most
effective.

4.2

Contour plots of annual mean nitrogen dioxide concentrations have been produced to inform the
proposed AQMA boundaries, with contours showing areas:

4.3



between 36 – 38 µg/m ;



between 38 – 40 µg/m ; and



greater than 40 µg/m .

3

3

3

Analysis of AddressBase data has identified that there are relevant receptors within each of the
contour areas. Density plots for each of the contour areas have been produced to determine the
degree of exposure within each contour area, and to aid in the determination of the new AQMA
boundaries.

4.4

Significant reductions in concentrations within Waltham Forest can be expected in the next 2-3
3

years; therefore, it has been recommended that AQMAs are defined by the 40 µg/m contour.
4.5

Three new AQMAs have been recommended. They have been defined to differentiate between
areas where the introduction of the expanded ULEZ will have a greater or lesser impact, and to
enable targeted action as soon as is realistically possible.

4.6

The recommended areas cover:


North of the North Circular Road – an AQMA covering the few discrete locations of relevant
exposure where the annual mean objective is being exceeded in the north of the Borough,
away from the North Circular Road;



North Circular Road – a single, dedicated AQMA for locations of relevant exposure alongside
the North Circular Road. Reductions in road-NOx as a result of the expanded ULEZ are not
expected to be as significant; and



3

South of the North Circular Road – a single AQMA covering the modelled 40 µg/m contour.
Objective exceedances are likely to persist for some time, although limited to a few key roads.
Following the introduction of the ULEZ, it is envisaged that the extent of this AQMA may be
reduced, but ongoing assessment will be required to evidence this.
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6

Glossary
AQC

Air Quality Consultants

AQMA

Air Quality Management Area

Defra

Department for Environment, Food and Rural Affairs

Exceedance

A period of time when the concentration of a pollutant is greater than the
appropriate air quality objective. This applies to specified locations with relevant
exposure

IAQM

Institute of Air Quality Management

LEZ

Low Emission Zone

TfL

Transport for London

μg/m

3

Microgrammes per cubic metre

NO2

Nitrogen dioxide

NOx

Nitrogen oxides (taken to be NO2 + NO)

Objectives

A nationally defined set of health-based concentrations for nine pollutants, seven of
which are incorporated in Regulations, setting out the extent to which the
standards should be achieved by a defined date. There are also vegetation-based
objectives for sulphur dioxide and nitrogen oxides

ULEZ

J3223

Ultra Low Emission Zone

30 of 32

July 2018

Addendum to Waltham Forest Detailed Assessment

7

Appendices
A1

J3223

Professional Experience .................................................................................. 32

31 of 32

July 2018

Addendum to Waltham Forest Detailed Assessment

A1

Professional Experience
Stephen Moorcroft, BSc (Hons) MSc DIC MIEnvSc MIAQM CEnv
Mr Moorcroft is a Director of Air Quality Consultants, and has worked for the company since 2004.
He has over thirty-five years’ postgraduate experience in environmental sciences. Prior to joining
Air Quality Consultants, he was the Managing Director of Casella Stanger, with responsibility for a
business employing over 100 staff and a turnover of £12 million. He also acted as the Business
Director for Air Quality services, with direct responsibility for a number of major Government
projects. He has considerable project management experience associated with Environmental
Assessments in relation to a variety of development projects, including power stations,
incinerators, road developments and airports, with particular experience related to air quality
assessment, monitoring and analysis.

He has contributed to the development of air quality

management in the UK, and has been closely involved with the LAQM process since its inception.
He has given expert evidence to numerous public inquiries, and is frequently invited to present to
conferences and seminars. He is a Member of the Institute of Air Quality Management.

Ricky Gellatly, BSc (Hons) MIEnvSc MIAQM
Mr Gellatly is a Principal Consultant with AQC with over six years’ relevant experience. He has
undertaken air quality assessments for a wide range of projects, assessing many different pollution
sources using both qualitative and quantitative methodologies, with most assessments having
included dispersion modelling (using a variety of models). He has assessed road schemes,
airports, energy from waste facilities, anaerobic digesters, poultry farms, urban extensions, rail
freight interchanges, energy centres, waste handling sites, sewage works and shopping and sports
centres, amongst others. He also has experience in ambient air quality monitoring, the analysis
and interpretation of air quality monitoring data, the monitoring and assessment of nuisance
odours and the monitoring and assessment of construction dust. He is a Member of the Institute of
Air Quality Management.

Dr Frances Marshall, MSci PhD
Dr Marshall is a Consultant with AQC, having joined the company in September 2016. She is
currently gaining experience of undertaking air quality assessments, including the use of
dispersion modelling. Prior to joining AQC, Frances spent four years carrying out postgraduate
research into atmospheric aerosols at the University of Bristol.
Full CVs are available at www.aqconsultants.co.uk.
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