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1. Executive Summary
Air quality in London

1.1 Tackling air pollution across the capital is a key focus for the Greater London Authority (GLA)
and Transport for London (TfL). The Mayor of London has adopted a number of policies to
improve air pollution. In recent years, these have included the expansion of the Ultra Low
Emission Zone (ULEZ) to outer London, and progressive improvements to the TfL bus fleet, all
of which has met or exceeded Euro VI standards since 2021 and which now includes over
1,700 zero emission vehicles. Partly as a result of the Mayor’s policies, London’s air quality is
now on track to meet UK legal limits by 2025 — 184 years earlier than previous projected.*.

1.2 ltis noted that air pollution concentrations during 2020 and 2021 were influenced by changes in
travel behaviour and traffic flows as a result of the Covid-19 pandemic and national lockdowns
as well the more recent fuel crisis situation in late 2021. The overall indications in London are
that traffic flows are back to pre-pandemic levels, so 2023 concentrations are unlikely to be
influenced as much as the proceeding years by atypical traffic conditions.

Silvertown Tunnel Monitoring

1.3 This report presents the results of the third year of nitrogen dioxide (NO2) monitoring for 2023
for TfL’s Silvertown Tunnel Scheme. Monitoring was conducted using low-cost diffusion tubes at
38 locations and at three continuous monitoring sites to provide reference standard data. These
locations are shown in Appendix A.

1.4  The monitoring is required to meet the commitments TfL made as part of the Development
Consent Order (DCO) 2 and Monitoring and Mitigation Strategy (MMS) 2 to conduct pre and post
Scheme monitoring to compare concentrations.

1.5 Inline with the MMS, this report presents NO2 concentrations, in comparison to the Air Quality
Strategy (AQS) Objective Values. Data from both Scheme and local authority monitoring sites
that are likely to reflect potential impacts from the tunnel are provided. This report does not
provide information on PM2s or describe results against thresholds outside of the AQS as this is
not part of the MMS and DCO requirements for the Scheme.

1.6  The headline results at the continuous monitoring sites show that measured NO:
concentrations in 2023 complied with the AQS Objective values at the locations close to the
Scheme (see Table 1-1).

Table 1-1. Summary of 2023 NO, Concentrations at Continuous Monitoring Sites

Statistic Tunnel Avenue Hoola Tower Britannia AQS
(TL4) (TL5) Gate (TL6) | Objective
Annual Mean NO2z (ug/m?3) 26.4 21.3 21.7 40

Number of 1-hour mean NO:
concentrations exceeding objective 0 0 0 18
value of 200 pg/m?

Data Capture Rate showing proportion

of valid measurements (%) 92.9 89.6 89.9 )

1.7 2023 annual mean concentrations at monitoring sites: TL4, TL5 and TL6 declined from 2022 by
6.0 ug/m?3 (18.5%), 1.5 ug/m?3 (6.6%) and 2.9 pyg/m?3 (11.8%) respectively.

*https://www.london.gov.uk/sites/default/files/london_health burden of current air_pollution _and future health benefits of m
ayoral _air_quality policies _january2020.pdf

2 https://infrastructure.planninginspectorate.gov.uk/projects/london/silvertown-tunnel/

3 TR010021-001726-8.84 Monitoring and Mitigation Strateqy R2 .pdf (planninginspectorate.qov.uk)
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1.8 Of the 38 diffusion tube monitoring sites, the annual mean NO:2 concentrations complied with
the AQS objectives at all sites in 2023.

1.9 Across all diffusion tube sites, there was an average reduction in concentration by 6.7% with
reductions at 37 of the 38 sites and an increase at one site (DT20 Lower Road).
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2. Introduction
Air quality in London

2.1 Tackling air pollution across the capital is a key focus for the Greater London Authority (GLA)
and Transport for London (TfL). The Mayor of London has adopted a number of policies to
improve air pollution. In recent years, these have included the expansion of the Ultra Low
Emission Zone (ULEZ) to outer London, and progressive improvements to the TfL bus fleet, all
of which has met or exceeded Euro VI standards since 2021 and which now includes over
1,700 zero emission vehicles. Partly as a result of the Mayor’s policies, London’s air quality is
now on track to meet UK legal limits by 2025 — 184 years earlier than previous projected.

2.2 Levels of air pollution are measured at more than 100 continuous monitoring and 1000’s of
diffusion tube sites across London to determine compliance against the UK’s Air Quality
Strategy (AQS) Objective Values 2010 (see Table 3-1). The World Health Organisation (WHO)*
has developed their own guidelines for outdoor ambient air quality which are more stringent
than the UK Air Quality Objectives (AQO). However, the WHO guidelines have not been
adopted into UK legislation. The Silvertown DCO sets out the legal requirements and
commitments regarding the appropriate air quality thresholds which the scheme was assessed
against and will be reassessed in the refreshed assessment and reported in the Environmental
Compliance Assessment.

2.3 A combination of Mayoral policies and ongoing reductions in background pollution has resulted
in improvements in measured air quality levels across London. Trends are presented and
discussed in the ULEZ 2021 inner London expansion one year report® and in the ULEZ six
month report on the impacts of the 2023 outer London expansions.

2.4  The latest air quality report for London? for the period 2016-2024 identified the following key
trends:

e Preliminary figures indicate that average annual concentrations of NO2 in London dropped
to the lowest levels ever recorded in 2023, lower even than the first year of COVID-19
lockdowns;

e  Since the Mayor took office in 2016, monitoring from the expansive network of reference
grade air quality monitors across London shows that NO2z concentrations have reduced
London-wide, with average roadside reductions of 65%, 53% and 45% at central, inner, and
outer monitoring locations, respectively since 2016. Across London as a whole, average
annual roadside NO2 concentrations have been reduced by nearly half (49%) since 2016;

e The average roadside concentration across all active sites exceeded the annual mean
objective value of 40 ug/m? from 2016 to 2019 in central, inner and outer London. Since
2020, the average across all active sites has been below the objective; and

e  Whilst significant reductions in NO2 concentrations have been recorded, none of the major
roads or educational establishments in London met the WHO annual mean air quality
guideline (AQG) of 10 ug/m?3 for NO2, and this is predicted to still be the case by 2025 and
2030. Further action will be necessary if London is to meet its target of achieving the new
WHO AQGs as soon as possible.

Monitoring Overview

2.5 The Silvertown Tunnel Scheme (the “Scheme”) involves the construction of a 1.4 km twin-bore
road tunnel under the Thames which will be the first in London in over 30 years. The new

4 World Health Organization (WHO) 2021. https://apps.who.int/iris/bitstream/handle/10665/345329/9789240034228-
eng.pdf?sequence=1&isAllowed=y

5 https://www.london.gov.uk/programmes-strategies/environment-and-climate-change/environment-and-climate-change-
publications/inner-london-ultra-low-emission-zone-expansion-one-year-report

5 https://www.london.gov.uk/sites/default/files/2024-07/London-wide%20ULEZ%20Six%20Month%20Report. pdf

7 https://www.london.gov.uk/programmes-strategies/environment-and-climate-change/environment-and-climate-change-
publications/air-quality-london-2016-2024
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2.6

2.7

2.8

2.9

2.10

modern tunnel, combined with a user charge applied at both the new and existing Blackwall
Tunnel and a network of zero-emissions buses, will help reduce congestion, improve reliability
and create a more resilient cross river road network in East London.

The Scheme will help:

Effectively eliminate delays and queues at the Blackwall Tunnel, with journey times up to 20
minutes faster;

Reduce the environmental impact of traffic congestion on some of London's most polluted
roads; and

Provide more opportunities to cross the river by public transport with a network of zero-
emission buses offering new routes and better access to more destinations.

The Scheme was subject to a full Environmental Impact Assessment (EIA) at the DCO stage
which was rigorously tested at the examination. However, it was determined that there was
some uncertainty associated with NO2 effects that required further monitoring closer to the
Scheme opening date. Following the outcomes of the Environmental Statement (ES) and as
part of the DCO 8, the Monitoring and Mitigation Strategy (MMS)® was developed. The MMS set
out the requirements for further air quality monitoring relating to pre and post Scheme opening
and baseline monitoring has been used in the refreshed assessment of Scheme impacts which
was completed to:

e Set the User Charges;
¢ Define the requirement for and form of localised mitigation for residual effects; and
¢ Specify the bus network through the Silvertown Tunnel that will operate on opening.

For this process TfL updated the relevant transport and environmental models, re-ran the
models, and developed its proposals for each element in conformity with the commitments,
policies and procedures set out in the relevant certified documents and any DCO requirements.

TfL has implemented a series of air quality monitoring programmes for the Scheme, this
included wider NO2 monitoring for the ES in 2015/2016 and NO2z monitoring in 2019 around the
Hoola Tower close to the northern tunnel portal. The ES concluded that other pollutants
(including particulates) complied with the relevant AQS Objectives, therefore this report
presents the baseline monitoring as set out in the MMS where only NO2 monitoring is required.

This report presents the results of the third year of NO2 monitoring for 2023, in the context of
the AQS Objective Values. Data from Scheme specific monitoring sites and selected local
authority roadside monitoring sites close to the tunnel openings are reported.

Monitoring Requirements

211

a)

b)

c)

2.12

The MMS states that NO2 monitors should be sited as below:

where the Scheme is forecast to bring about a change in air quality in excess of 0.4 ug/m3
where annual mean concentrations are above the national air quality objective value;

where the Scheme could lead to traffic diverting to alternative routes which were not foreseen
in the original assessment; and

to ensure the monitoring locations are representative of relevant exposure at sensitive
receptors.

The MMS also included a map of proposed air quality monitoring locations which were chosen
based on the outcomes of the ES and the criteria set out in paragraph 2.10. Based on the
above requirements and using the proposed monitoring locations, TfL had a number of
meetings with Silvertown Tunnel Implementation Group (STIG) representatives for the five local
authorities where the monitoring locations were proposed, to agree the monitoring locations.

8 Silvertown Tunnel | National Infrastructure Planning (planninginspectorate.gov.uk)

9 TR010021-001726-8.84 Monitoring and Mitigation Strateqy R2 .pdf (planninginspectorate.qov.uk)
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2.13

2.14

2.15

2.16

2.17

Following the agreement with STIG representatives, 38 triplicate passive diffusion tubes were
installed across London Borough (LB) of Newham, Royal Borough (RB) of Greenwich, LB
Tower Hamlets, LB Lewisham and LB Southwark, to provide information on NO:2 levels across
the wider road network that may be affected by changes in traffic levels associated with the
Scheme. The location of these diffusion tube sites is shown in Figure A1 in Appendix A.

In addition, three continuous monitoring sites (CMS) with NOx analysers were installed close to
the tunnel openings at roadside locations where Scheme impacts are likely to be greatest. The
CMS were installed at Tunnel Avenue (TL4) in RB Greenwich, Hoola Tower (TL5) and Britannia
Gate (TL6) both in LB Newham. The locations of these monitors are shown in Figure A2 in
Appendix A.

In line with the MMS and DCO requirements, NO2 will be monitored for three year’s pre-
Scheme opening and for a minimum of three year’s post-Scheme opening in 2025 to provide
data to inform baseline conditions and Scheme impacts.

As there are a number of existing local authority monitoring sites located close to the tunnel
openings, data from selected sites in this area has also been included within this report to
provide a fuller coverage of the baseline conditions. The locations of these selected sites are
given in Figure A3 in Appendix A.

This report provides the results of the third full year of air quality baseline monitoring
undertaken between 1st January 2023 and 31st December 2023. The report describes the
monitoring locations and presents the results in the context of the relevant UK AQS objectives.
Any exceedances of these objectives are highlighted and a comparison with data from the first
two years of monitoring is given.

Monitoring of construction dust and particulates is being carried out separately to the
monitoring presented in this report. The construction air quality monitoring programme is
managed by Riverlinx Construction Joint Venture who are contracted to complete the design
and construction of the Silvertown Tunnel.

PreparedFor: Transport for London AECOM
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3. Air Quality Objectives

3.1 Table 3-1 sets out the UK AQS Objectives that are of relevance to the air quality monitoring
programme.

3.2 The table defines the averaging period and an associated Objective that should not be
exceeded. For short-term Objectives there may be an allowable number of exceedances. For
example, the UK AQS Objective for 1-hour NO2 concentrations is an hourly mean NO2
concentration of 200 ug/m? to be exceeded 18 times or fewer per year. This is equivalent to the
99.79t percentile of hourly mean NO:2 concentrations.

Table 3-1. Air Quality Objectives and Guidelines

Pollutant Averaging AQS Objective Not to be Exceeded More
Period (ug/m?3) Than
Nitrogen dioxide Annual 40 -
NO
(NO2) 1-hour 200 18 hours (99.79t percentile)

PreparedFor: Transport for London AECOM
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4.

Air Quality Monitoring Locations

Scheme Continuous Monitoring Stations (CMS)

4.1

4.2

4.3

4.4

Details of the CMS are shown in Table 4-1, along with a link to the relevant webpages of the
London Air Quality Network (LAQN), where additional information about each site can be found
and monitoring data can be downloaded. The monitoring site IDs are consistent with those in
the LAQN for other existing TfL CMSs (TL1-3 are existing monitors in the network).

Tunnel Avenue, Greenwich (TL4) is in the Royal Borough of Greenwich alongside the A102
Blackwall Tunnel southern approach near to the location of the southern portal for the proposed
Silvertown Tunnel. Hoola Tower (TL5) is located at the northern end of the proposed tunnel
opening close to Hoola West Tower and Britannia Gate (TL6) is located at the northern end of
the proposed tunnel opening on Silvertown Way. Both TL5 and TL6 are located in the London
Borough of Newham. The locations of these monitoring stations are shown in Figure A2 in
Appendix A.

Monitoring began at site TL4 and TL6 in December 2020 and in March 2021 at TL5 due to
additional work required to provide power to the monitor.

All three stations are reference standard equipped with chemiluminescence analysers for the
measurement of NOxand NOs-.

Scheme Diffusion Tube Monitoring Locations

4.5

4.6

4.7

The diffusion tubes were installed in December 2020 at roadside sites close to the tunnel
openings, on the approaching road links and on key routes north and south of the River
Thames. Monitoring is conducted within the boroughs of Newham, Tower Hamlets, Lewisham,
Greenwich and Southwark. Three of the diffusion tube sites are co-located with the three CMS;
TL4, TL5 and TL6.

The Scheme ES° concluded that the greatest potential air quality impact would be at
residential properties at the Hoola Tower, Tidal Basin Road in Newham. An additional six
diffusion tube locations were therefore placed around the Hoola Tower building to further
understand the potential air quality concentrations and impacts in this specific area.

A total of 38 diffusion locations were agreed with STIG, with triplicate diffusion tubes sited at
each location. Details of the sites are in Table 4-2 and their locations are shown in Figure A1 in
Appendix A. The tubes were prepared and analysed by Staffordshire Highways Laboratory,
using the 20% triethanolamine (TEA) in water method of analysis. The methods used for the
preparation and analysis of passive diffusion tubes match those used in the Scheme specific
monitoring reported in the ES.

Local Authority Monitoring Locations

4.8

There are a number of local authority run air quality monitoring sites around the tunnel
openings. These include CMSs, diffusion tubes and low-cost sensors through Breathe London.
NO: concentrations from representative roadside sites within 2 km of the tunnel have been
included in this report to provide additional baseline data, in addition to a nearby urban
background site. These locations are situated in Greenwich, Newham and Tower Hamlets, as
shown in Table 4-3.

10 TR010021-000472-Transport for London - Chapter 6 Air Quality.pdf (planninginspectorate.gov.uk)
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Table 4-1. Scheme Continuous Monitoring Station Site Details

Site ID Site Address, Site Type X (m) Y (m) Height (m) Distance to  Distance to  Distance to LAQN
London Borough Kerb (m) Relevant Tunnel Portal Website Link
exposure (m) (m)
TL4 Tunnel Avenue, Roadside 539223 179250 1.3 13.0 260 30 TL4
Greenwich

TL5 Hoola Tower, Roadside 539936 180732 1.5 26 10 115 TL5
Newham

TL6 Britannia Gate, Roadside 540339 180263 14 5.8 7 700 TL6
Newham

Table 4-2. Scheme Diffusion Tube Site Details

Site ID Site Address, Site Type X (m) Y (m) Height Distance to Distance to Distance to
London Borough (m) Kerb (m) Relevant Tunnel Portal
exposure (m) (km)
DT1 3 Washington Close, Tower Roadside 538028 182780 30 0.9 23 27
Hamlets
DT2  Tynne Court on A12 Blackwall Roadside 538101 182040 25 05 55 21
Tunnel, Tower Hamlets
DT3  Douglas Road, Newham Way, Roadside 540302 181769 28 39 54 11
Newham
DT4 1041 Newham Way, Newham Roadside 542221 182127 2.3 3.3 11.2 2.8
DT5 Strait Road / 3 Campion Roadside 542911 180913 29 16 6.7 3.1
Close, Newham
DT6 Hanameel Street / North Roadside 540635 180130
Woolwich Road, Newham 28 2.9 251 1.0
DT7 John Wilson Street /_St Mary Roadside 543181 179034 23 26 6 38
Street, Greenwich
DT8 Southern Way, Greenwich Roadside 539926 178964 2.5 12.0 8.6 0.7

PreparedFor: Transport for London AECOM
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Site ID Site Address, Site Type X (m) Y (m) Height Distance to Distance to Distance to
London Borough (m) Kerb (m) Relevant Tunnel Portal
exposure (m) (km)
DT9 Westcombe Hill /We;.terdale Roadside 540257 178208 26 0.7 12.9 15
Road, Greenwich
DT10 Sun-in-the-Sands, Greenwich Roadside 540770 176945 24 10.3 24 2.8
DT 311 Prince Regent Lane, Roadside 541098 181646 30 31 47 16
Newham
DT12 Robin Hood Lane, Tower Roadside 538357 180968 28 0.4 25 14
Hamlets
DT13 46 Ming Street, Tower Hamlets Roadside 537347 180722 2.9 7.3 12.6 24
DT14 East Parkside, Greenwich Roadside 539578 179536 25 >50 125.2 04
DT15 45 Siebert Road, Greenwich Roadside 540423 177707 24 16.0 10.5 2.0
DT16 Switch House, Tower Hamlets Roadside 538925 180938 2.9 0.6 20.8 0.8
DT17 East India Dock Road, Tower Roadside 538721 181180 29 192 73 11
Hamlets
DT18 13 College Approach, Roadside 538327 177780 07 10 08 17
Greenwich
DT19 8 Silvertown Way, Newham Roadside 539498 181422 26 1.2 9 0.7
DT20 68 Lower Road, Southwark Roadside 535253 179314 2.0 2.9 0 4.0
DT21 Evelyn Street, Lewisham Roadside 537124 177699 2.7 3.5 9.1 2.6
DT22 85 Evelyn Street, Lewisham Roadside 536220 178443 2.5 6.1 53 3.1
DT23 43 Rotherhithe Old Road, Roadside 535676 178798 26 04 99 36
Southwark
DT24 A2 Blackheath Hill, Greenwich Roadside 538410 176743 2.8 2.6 4.6 2.6
DT25 Old Kent Road, Southwark Roadside 534986 177422 2.6 10.0 21 4.6
DT26 Lower Road, Southwark Roadside 535936 178720 2.6 8.0 7.3 3.3
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Site ID Site Address, Site Type X (m) Y (m) Height Distance to Distance to Distance to
London Borough (m) Kerb (m) Relevant Tunnel Portal
exposure (m) (km)
DT27 1 Silvertown Way, Newham Roadside 539642 181158 2.3 0.8 5.8 0.5
DT28 Lanrick Road, Tower Hamlets Roadside 538961 181331 2.5 2.2 7.3 1.0
DT29 Deptford Church Street, Roadside 537398 177488 23 8.2 125 26
Lewisham
Hoola1 Hoola Tower - 3 Tidal Basin Roadside 539905 180737 13 250 0 0.1
Rd, Newham
Hoola2 Hoola Tower - 3 Tidal Basin Roadside 539907 180733 13 15.0 0 0.1
Rd, Newham
Hoola 3 Hoola Tower - 3 Tidal Basin Roadside 539909 180729 13 10.0 0 0.1
Rd, Newham
Hoola 5 Hoola Tower - 3 Tidal Basin Roadside 539915 180766 15 14.0 0 0.1
Rd, Newham
Hoola6 Hoola Tower - 3 Tidal Basin Roadside 539938 180749 27 16.8 28 0.1
Rd, Newham
Hoola Hoola Tower - 3 Tidal Basin Roadside 539922 180730 25 25 28 0.1
10 Rd, Newham
TL4 Tunnel Avenue*, Greenwich Roadside 539223 179250 1.3 13.0 33.5 0.0
TL5 Hoola Tow*er - 3 Tidal Basin Roadside 539936 180732 15 26 10.6 0.1
Rd*, Newham
TL6 Britannia Gate / Silvertown Roadside 540339 180263 14 58 59 07

Way*, Newham
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Silvertown Tunnel Scheme Air Quality

Baseline Monitoring Report

Table 4-3. Relevant Local Authority Site Details

Project number: 60636520

Site ID Site Address, London Borough Site Type X (m) Y (m) Height Distance to Distance to Distance to
(m) Kerb (m) Relevant Tunnel
exposure (m) Portal (km)
THO004 Blackwall Tunnel Northern Approach, Tower Hamlets Roadside 538290 181452 3 3 28.6 1.6
GN6 John Harrison Way, Greenwich Roadside 539687 179123 3 3 23.7 4.6
GR8 Woolwich Flyover, Greenwich Roadside 540208 178373 3 3 9.1 1.3
GW36(11) Boord St, Greenwich Roadside 539319 179235 2 30 11.9 8.1
GW50* Woolwich Flyover, Greenwich Roadside = 540208 178373 2 3.5 6.8 1.3
GW51 (28) Bugsbys Way, Greenwich Roadside = 539638 179024 2 2 414 4.6
GwWe61* John Harrison Way, Greenwich Roadside 539687 179123 2 3.5 23.7 4.6
NM3 Wren Close, Newham Background 539889 181469 3 >50 15 7.4
10 Tant Avenue, Newham Background 539747 181477 1.5 27.8 9.6 7.5
20 Canning Town Roundabout, Newham Roadside 539456 181499 1.5 0.3 33.5 8.2
73 John Smith Mews, Tower Hamlets Kerbside 538742 180756 23 0.5 12.3 1.0
85 Portree Street, Tower Hamlets Kerbside 538890 181301 2.3 0.5 4.9 1.0
86 Newport Avenue, Tower Hamlets Kerbside 538954 180872 2.6 0.5 156.5 8.1
Breathe Silvertown Tunnel Access Corridor Roadside 539517 181362 3 0.5 >50 7.4
London**
Breathe Blackwall Tunnel Approach Roadside 538290 181452 3 3 28.6 1.6
London™*
Notes 1: *Co-located with CMS
Notes 2 **Breathe London -details estimated
PreparedFor: Transport for London AECOM
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.

Scheme Continuous Monitoring
Results

Data Processing

51

5.2

5.3

All data have gone through a process of Quality Assurance/Quality Control (QA/QC) to ensure
that monitoring data is fit for purpose. The CMS are calibrated every two weeks and calibration
data is sent to the Environmental Research Group (ERG), who are responsible for data
management, data validation and ratification as part of the LAQN. This ensures that the data
collected and reported are reliable and consistent.

Data capture rates are used to determine the useability of the data. If data capture for the year
is below 85% (as specified in Defra’s Technical Guidance LAQM.TG(22)1?), it is considered less
precise. The automatic monitoring sites are also subject to 6 monthly external audits and
servicing.

Full details of the QA/QC procedures are provided in Appendix C.

Tunnel Avenue (TL4), Greenwich

54

55

5.6

5.7

Table 5-1 summarises the results for the period 15t January 2023 to 315t December 2023 (‘the
monitoring period’) for the TL4 CMS.

Data capture for the monitoring period was 92.9%. This is above the recommended 85%
minimum data capture defined by The Department for Environment, Food and Rural Affairs
(Defra) for data quality purposes. There were issues with the SIM card and communication
towards the end of the year; hence there is no data available from 7t December 2023 onwards.
This issue has now been resolved.

The annual mean NO: concentration was 26.4 ug/m3. This achieves the annual mean NO2
AQS Objective of 40 ug/ms3. Data from this site were not annualised as the data capture rate
was above 75%.

The maximum 1-hour mean NO2 concentration was 123.9 pg/m?3, which meant that the 1-hour
mean NO2 AQS Obijective value of 200 ug/m? was not exceeded during the monitoring period.
This is within the 18 permitted hours of exceedance and therefore the 1-hour mean NO2 AQS
Objective was achieved.

Table 5-1. Tunnel Avenue (TL4) Air Quality Monitoring Results, 2023

Statistic NO NO NO;
Annual Mean (ug/m3) 47.7 13.9 26.4
Number of 1-hour mean NO2 - - 0

concentrations exceeding objective
value of 200 pg/m?

Data Capture (%) 92.9 92.9 92.9

Uhttps://lagm.defra.gov.uk/air-quality/featured/uk-regions-exc-london-technical-guidance/

PreparedFor: Transport for London AECOM
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Figure 5-1. Time Series Plot of 1-hour Mean NO; Concentrations at TL4 — Tunnel Avenue
Greenwich, 15t January 2023 to 315t December 2023
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Monitored hourly values clearly vary over the year, with higher peaks seen around September —
October 2023, and lower concentrations observed during the spring period and towards the end
of February. The seasonal variation observed at TL4 is similar to that observed at Newham’s
Wren Close urban background monitoring site (Figure 7-4) and across other roadside sites.

Between March and September 2023, there was construction and digging activities around TL4
as part of the Silvertown Tunnel Works which may have influenced concentrations.

Hoola Tower (TL5), Newham

5.10

511

5.12

5.13

Table 5-2 summarises the results for the period 15t January 2023 to 315t December 2023 (‘the
monitoring period’) for the TL5 CMS.

Data capture for the annual monitoring period was 89.6%. This is above the recommended
85% minimum data capture defined by The Department for Environment, Food and Rural
Affairs (Defra) for data quality purposes. There were periods where the monitor constantly
reported flow faults between the 7t and the 14t of June as well as between the 9t and 11t of
September, the faults were due to poor NOx and Os flows respectively and were each resolved
following a call out by the equipment manufacturers. There were also issues with the SIM card
and communication towards the end of the year; hence there is no data available from 7t
December 2023 onwards. This issue has since been resolved.

The annual mean NO: concentration was 21.3 ug/m3. This achieves the annual mean NO2
AQS Objective of 40 ug/mé3. Data from this site were not annualised as the data capture rate
was above 75%.

The maximum 1-hour mean NO2 concentration was 120.9 ug/m3, which meant that the 1-hour
mean NO2 AQS Objective value of 200 ug/m3was not exceeded during the monitoring period.
This is within the 18 permitted hours of exceedance and therefore the 1-hour mean NO2 AQS
Objective was achieved.

PreparedFor: Transport for London AECOM
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Table 5-2. Hoola Tower (TL5) Air Quality Monitoring Results, 2023

Statistic NOy NO NO:2
Annual Mean (ug/m3) 32.5 7.3 21.3
Number of 1-hour mean NO2 - - 0

concentrations exceeding objective
value of 200 pg/m?3

Data Capture (%) 89.6 89.6 89.6

Figure 5-2. Time Series Plot of 1-hour Mean NO; Concentrations at TL5 — Hoola Tower
Newham, 15t January 2023 to 315t December 2023
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Hourly values were highest in September — October and in the winter/summer periods,
although these peaks are significantly lower. Lower concentrations observed during the spring
period and towards the end of February. As indicated in Figure 7-4, the seasonal variation
observed at TL5 follows a similar trend to that observed at Newham'’s Wren Close urban
background monitoring site and other roadside sites.

It is noted that there are a number of idling delivery vehicles often parking immediately outside
the monitoring unit observed during site visits which may be affecting concentrations. These
delivery vehicles are associated with the residential properties in the Hoola Tower and are not
related to the construction of the Scheme.

Other relevant issues noted during 2023 that could affect concentrations at this site included
major construction works (as part of the Silvertown Tunnel works) along A1011 Silvertown Way
resulting in partial road closures along the Silvertown Way flyover from April — December 2023.
Traffic was diverted along Tidal Basin Road next to Hoola Tower. Slightly lower concentrations
were observed in February and March prior to the start of construction works.

PreparedFor: Transport for London AECOM
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Britannia Gate (TL6), Newham

5.17

5.18

5.19

5.20

Table 5-3 summarises the results for the period 15t January 2023 to 315t December 2023 (‘the
monitoring period’) for the TL6 CMS.

Data capture for the monitoring period was 89.9.%. This is above the recommended 85%
minimum data capture defined by Defra for data quality purposes. There was a period where
the monitor could not be connected to between 9t and the 16" of August due to issues with the
monitor’s modem, which was resolved by resetting the equipment. As well as this, between the
21stand 26™ of September the monitor had crashed and was unavailable until a callout from the
equipment manufacturer. There were also issues with needing to upgrade the SIM card towards
the end of the year; hence there is no data available from 7t December 2023 onwards. The
issue was resolved later in the month on the 29t December.

The annual mean NO2 concentration was 21.7 ug/m3. This achieves the annual mean NO2
AQS Objective of 40 ug/m3. Data from this site were not annualised as the data capture rate
was above 75%. There were issues with the SIM card and communication towards the end of
the year; hence there is no data available from 7t December 2023 to 29t December 2023.

The maximum 1-hour mean NO2 concentration was 94.3 ug/m3, which meant that the 1-hour
mean NO2 AQS Objective value of 200 ug/m3 was not exceeded during the monitoring period.
This is within the 18 permitted hours of exceedance and therefore the 1-hour mean NO2 AQS
Objective was achieved.

Table 5-3. Brittania Gate (TL6) Air Quality Monitoring Results, 2023

Statistic NOy NO NO;
Annual Mean (ug/m3) 36.9 9.9 21.7
Number of 1-hour mean NO2 - - 0

concentrations exceeding objective

value

of 200 pg/m3

Data Capture (%) 89.9 89.9 89.9

Figure 5-3. Time Series Plot of 1-hour Mean NO; Concentrations at TL6 — Britannia Gate
Newham, 15t January 2023 to 315t December 2023
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5.21 Hourly concentrations show a different patten to the other two CMS, with higher peak values
spread throughout the year. Lower concentrations are only really observed during the summer
from late May to early June and also at the beginning of August. It should be noted that there
were major construction works (as part of the Silvertown Tunnel works) along the A1011
Silvertown Way from April 2023 onwards. This could explain the different trend in results at this

site.

Three Year Trend

5.22 The trends observed in the monthly data are broadly consistent between 2021 and 2023 where
concentrations generally increase in the autumn and winter and decrease in the spring and
summer months. However, a peak was observed in March — April 2022 which was not present

in 2021 or 2023.

5.23 The annual average concentrations observed at TL4, TL5 and TL6 decreased from 2021 to
2023 by 23.0%, 2.3% and 17.8% respectively.

Figure 5-4. Daily Mean NO, Concentrations at the Continuous Monitoring Sites, 2021- 2023
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6. Scheme Diffusion Tube Monitoring
Results

Data Processing

6.1 Diffusion tube data is processed by Staffordshire Highways Laboratory using a preparation
method of 20% TEA in water. In line with Defra guidance, data have been adjusted using a
factor based on the difference between diffusion tube readings and readings from a continuous
reference monitor, called a bias adjustment factor. Two factors have been calculated, one
based on co-located tubes with the three continuous monitoring sites and a second using data
from the national basis factor database which is based on multiple co-location studies for the
laboratory.

6.2  Full details of the QA/QC procedure are provided in Appendix C.

Summary

6.3  The results of the diffusion tube monitoring survey for the period 3 January 2023 to 9t
January 2024 are summarised in Table 6-1. The data report has been adjusted using the 2023
national bias adjustment factor as this approach is more conservative than using a locally
derived factor.

6.4 The complete monthly diffusion tube data including local and nationally adjusted results for the
monitoring period can be found in Appendix B.

Table 6-1. Scheme Diffusion Tube Monitoring Results

Site Raw Annual Mean NO; Triplicate Data National Bias National Bias Percentage
Concentration (ug/m®)  Capture Rate  Adjusted Adjusted Change
(%) 2023 Annual 2022 Annual from 2022

Mean NO- Mean NO: to 2023
Concentration Concentration

(ug/m?) (ug/m?)
DT1 25.6 100.0% 22.0 24.3 -9.5%
DT2 37.7 83.3% 32.4 34.8 -6.9%
DT3 46.4 100.0% 39.9 41.4 -3.6%
DT4 32.6 100.0% 28.0 30.8 -9.0%
DTS5 23.9 100.0% 20.6 21.9 -6.1%
DT6 28.7 100.0% 24.7 26.9 -8.4%
DT7 31.5 91.7% 271 284 -4.8%
DT8 31.9 100.0% 27.4 29.4 -6.6%
DT9 39.9 100.0% 34.3 34.9 -1.7%
DT10 28.2 100.0% 24.3 26.5 -8.4%
DT11 36.7 100.0% 31.6 34.4 -8.2%
DT12 403 100.0% 34.6 36.8 -6.0%

PreparedFor: Transport for London AECOM
22



Silvertown Tunnel Scheme Air Quality

Baseline Monitoring Report Project number: 60636520
Site Raw Annual Mean NO; Triplicate Data National Bias National Bias Percentage
Concentration (ug/m®)  Capture Rate  Adjusted Adjusted Change
(%) 2023 Annual 2022 Annual from 2022

Mean NO; Mean NO: to 2023
Concentration Concentration

(ng/m?) (ug/m?)
DT13 257 83.3% 221 25.8 -14.3%
DT14  26.9 91.7% 23.1 23.6 -2.2%
DT15 271 100.0% 23.3 26.8 -13.2%
DT16 3041 100.0% 259 27.5 -5.9%
DT17 429 100.0% 36.9 38.9 -5.1%
DT18 37.3 100.0% 32.1 35.3 -9.2%
DT19  35.5 100.0% 30.5 35.8 -14.7%
DT20 30.6 100.0% 26.3 26.1 +0.8%
DT21 26.7 100.0% 23.0 30.3 -24.1%
DT22 3041 66.7% 24.8 27.0 -7.9%
DT23 394 100.0% 33.8 35.8 -5.4%
DT24 438 100.0% 37.7 411 -8.4%
DT25 26.9 100.0% 23.2 24.3 -4.5%
DT26 26.4 100.0% 22.7 23.6 -4.0%
DT27 341 100.0% 29.3 32.0 -8.4%
DT28 36.0 100.0% 31.0 31.6 -1.9%
DT29 25.7 100.0% 221 22.5 -1.8%
TL4 33.3 75.0% 28.6 31.1 -8.2%
TL5 30.4 83.3% 26.1 25.8 -4.8%
TL6 27.0 100.0% 23.2 255 -9.0%

Notes: Concentrations in bold denote exceedances of the annual mean AQS objective value. Concentrations at
site DT22 have been annualised due to low data capture.

6.5 Throughout the monitoring period, any relevant local site-specific issues identified are recorded
to assist in analysing trends. Issues noted during 2023 are outlined below:

e January & February 2023 — Power generator located next to DT19 which is likely to have
affected the results. Concentrations do appear higher during these periods.

e March 2023- September 2023 - Construction and digging around TL4 (Tunnel Avenue) as
part of the Tunnel Works.

PreparedFor: Transport for London AECOM
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6.6

6.7

6.8

6.9

o April- December 2023 - Major construction works (as part of the Tunnel works) along A1011
Silvertown Way resulting in partial road closures along the Silvertown Way Flyover.
Diffusion tubes at TL6 (Britannia Gate) did see a noticeable drop in concentrations
throughout the period.

e October 2023- Screen installed between TL4 (Tunnel Avenue) and Blackwall Tunnel
Southern Approach to allow access to public footpath without entering the construction site.
Lower concentrations observed for the rest of the year.

¢ November 2023 — Planters with trees removed between the TL6 monitor and the road; and
e December 2023 — Construction and digging in close proximity to DT18.

All of the diffusion tube monitoring locations except DT22 recorded a data capture of 75% or
greater in 2023 and therefore did not require annualisation. DT22 only had a data capture of
66.7% and therefore annualization of the data was carried out. Details on these can be found in
Appendix C.

There were no exceedances of the annual mean objective in 2023 at any of the diffusion tube
sites.

Due to the long exposure periods needed for diffusion tube sampling, it is not possible to make
direct comparisons against the 1-hour mean NO2 AQS Objective. As a proxy, Defra suggests
using an annual mean NO:2 concentration of 60 pg/ms3 for diffusion tube measurements to
determine the likelihood of the short-term AQS Objective being achieved or exceeded'?. There
were no diffusion tube sites where the annual mean NO2 concentration exceeded 60 pg/m? and
therefore the 1-hour mean NO2 AQS Objective is expected to have been met.

The highest average monthly NO2 concentrations were monitored during the winter months with
another peak in September, as is consistent with the trend observed in the continuous
monitoring data. The lowest concentrations occurred between March and May 2023, with a
smaller dip in concentrations visible in June.

Additional Monitoring at the Hoola Tower

6.10

6.11

In addition to the monitoring locations specified within the MMS, a number of additional NO2
diffusion tubes were located around the Hoola West Tower, located on Tidal Basin Road in
Newham.

There is the potential for increases in NO2 concentrations due to the Scheme at this location
given the Hoola Towers’ proximity to tunnel portal and changes in road network with the
Scheme. Data from these supplementary locations provide additional information on NO2
concentrations around the Tower.

Table 6-2. Scheme Diffusion Tube Monitoring Results at Hoola Tower

Site Raw Period Data Capture National Bias National Bias Percentage
Mean NO; Rate (%) Adjusted Adjusted Change from
Concentration Annual Mean Annual Mean 2022 to 2023
(ug/m?3) 2023 NO; 2022 NO;

Concentration  Concentration
(Hg/m?) (ug/m?)

Hoola1 28.9 100.0% 24.9 251 -0.6%

Hoola2 29.6 100.0% 25.4 26.3 -3.1%

Hoola3d 291 91.7% 25.0 25.7 -3.0%

Hoola5 30.8 100.0% 26.5 27.9 -5.0%

Hoola6  32.9 75.0% 28.3 291 -3.0%

12 Microsoft Word - TG_NO; relationship_report draftl.doc (defra.gov.uk)
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Site Raw Period Data Capture National Bias National Bias Percentage
Mean NO: Rate (%) Adjusted Adjusted Change from
Concentration Annual Mean Annual Mean 2022 to 2023
(ug/m?3) 2023 NO; 2022 NO;

Concentration = Concentration
(ng/md) (ng/md)
Hoola 10 29.6 100.0% 25.5 27.3 -6.5%
6.12 Throughout the monitoring period, any relevant local site-specific issues identified are recorded

6.13

6.14

to assist in analysing trends. Issues noted during 2023 are outlined below:

April- December 2023- Major construction works (as part of the Tunnel works) along A1011
Silvertown Way resulting in partial road closures along the Silvertown Way Flyover. Traffic
was diverted along Tidal Basin Road next to Hoola Tower. No discernible difference between
results pre and during the construction works.

October 2023- The lamppost where Hoola 10 was situated was taken down as part of the
A1011 Silvertown Way roadworks. Diffusion tube installed at same location but lower height
(= 1.0m); noticeable increase in concentrations for the rest of the year.

The data show that the measured 2023 concentrations at all diffusion tube sites around the
Hoola Tower are below the AQS objective value at all sites.

In 2023, NO2 concentrations were highest at Hoola 6, located to the east of the West Tower.
The concentration measured at Hoola 10 located close to Tidal Basin Road were similar to the
value for the tube at TL5, co-located with the continuous monitoring site. Hoola 10 is slightly
further west than TL5 and is located approximately 30 m closer to the A1011/Silvertown Way.
Generally, concentrations at TL5 were slightly higher in the winter than at Hoola 10 whilst the
concentrations at Hoola 10 were slightly higher during the summer.

Comparison to 2022

6.15

6.16

6.17

Annual mean NO:2 concentrations at 37 of the 38 diffusion tube monitoring locations decreased
from 2022 to 2023, whilst concentrations at one site; DT20 Lower Road slightly increased (see
Table 6-1 and Table 6-2). This small increase was likely due to increased emissions associated
with traffic congestion at the temporary traffic lights which were installed for several months to
allow for construction of the new cycle lane for Cycleway 4. It is noted that this tube is located
next to a local authority continuous monitor (SKA) and levels at this site also increased.

Two diffusion tube monitoring sites exceeded the AQS objective in 2022: DT3 and DT24. The
concentration at DT3 decreased from 41.4 ug/m3 in 2022 to 39.9 ug/ms3 in 2023 to a level below
the objective. DT24 also decreased, from 41.1 ug/m3 to 37.7 ug/m?3 in 2023 which is also below
the AQS objective.

The average reduction in annual mean NO2 concentrations across all sites from 2022 to 2023
was 6.7% (2.0 pg/m3).

PreparedFor: Transport for London AECOM
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/. Local Authority Monitoring Results

Selected Continuous Monitoring Results

Blackwall (TH004), Tower Hamlets

7.1 Table 7-1 summarises the 2023 results for the TH004 CMS. Hourly data are provided in Figure
7-1.

7.2  Data for the monitoring period has been fully ratified. Data capture for the monitoring period
was 98.5%, above the recommended 85% minimum data capture defined by Defra for data
quality purposes.

7.3  The annual mean NO2 concentration was 28.3 ug/m3. This achieves the annual mean NO:2
AQS Objective of 40 pug/m?.

7.4  The 1-hour mean NO2 AQS Objective value of 200 ug/m? was not exceeded on any occasions
during the monitoring period. This is within the 18 permitted hours of exceedance and therefore
the 1-hour mean NO2 AQS Objective was achieved.

Table 7-1. Blackwall (TH004) Air Quality Monitoring Results, 2023

Statistic NOy NO NO:
Annual Mean (ug/m3) 57.5 19.0 28.3
Number of 1-hour mean NO2 - - 0

concentrations exceeding objective
value of 200 pug/m?

Data Capture (%) 98.4 98.9 98.5

Note: Data was sourced from Air Quality England’3. Data for NOx and NO are not available.

Figure 7-1. Time Series Plot of 1-hour Mean NO; Concentrations at TH004 — Blackwall Tower
Hamlets, 15t January 2023 to 315t December 2023
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7.5 Trends in annual mean concentrations over the last six years at TH004 are shown in Table 7-2.
The measured data show that concentrations have declined by 44% over this period and have
been below the annual mean objective from 2020.

Table 7-2. Annual mean NO> concentrations at Blackwall (TH004) between 2018 - 2023

Statistic 2018 2019 2020 2021 2022 2023 Percentage
change

Annual Mean 50.7 47.4 38.6 37.4 36.5 28.3 -44%

(ug/m?)

Data Capture (%) 98.9 98.6 98.9 98.9 62.1 98.5 -

Note: Concentrations in bold above the annual mean AQS objective value

John Harrison Way (GN6), Greenwich

7.6 Table 7-3 summarises the 2023 results for the GN6 CMS. Hourly data are provided in Figure
7-2.

7.7 Data for the monitoring period has been fully ratified and the data capture for the monitoring
period was 99.9%. This is above the recommended 85% minimum data capture defined by
Defra for data quality purposes.

7.8 The annual mean NO2 concentration was 22.2 ug/m3. This achieves the annual mean NO2
AQS Obijective of 40 pg/ms.

7.9 The 1-hour mean NO2 AQS Objective value of 200 ug/m? was not exceeded on any occasions
during the monitoring period. This is within the 18 permitted hours of exceedance and therefore
the 1-hour mean NO2 AQS Objective was achieved.

Table 7-3. John Harrison Way (GN6) Air Quality Monitoring Results, 2023

Statistic NO NO NO;
Annual Mean (ug/m3) 35.1 8.4 22.2
Number of 1-hour mean NO2 - - 0

concentrations exceeding objective
value of 200 pg/m?

Data Capture (%) 99.9 99.9 99.9
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Figure 7-2. Time Series Plot of 1-hour Mean NO, Concentrations at GN6 — John Harrison Way-
Greenwich, 15t January 2023 to 315t December 2023
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7.10 GNBG6 is located approximately 500 m southeast of AECOM'’s TL4 monitoring site. The sites are
not positioned on the same road, with TL4 located on Tunnel Avenue off A102, and GN6 on
John Harrison Way which is a smaller road. GN6 monitored an annual mean NO2 concentration
of 22.2 ug/m3, whereas TL4 recorded a higher annual mean NO:2 concentration of 26.4 ug/ms3,
likely to be because it is positioned nearer the A102.

7.11 Trends in annual mean concentrations over the last six years at GN6 are shown in Table 7-4.
The measured data show that concentrations have declined by 34% over this period.

Table 7-4. Annual mean NO; concentrations at John Harrison Way (GN6) between 2018 - 2023

Statistic 2018 2019 2020 2021 2022 2023 Percentage
change

Annual Mean 33.7 32.9 25.6 25.3 23.2 22.2 -34%

(ug/m?)

Data Capture (%) 43.0 100.0 100.0 97.3 90.5 99.9 -

Woolwich Flyover (GR8), Greenwich

7.12 Table 7-5 summarises the 2023 results for the GR8 CMS. Hourly data are provided in Figure
7-3.

7.13 Data for the monitoring period has been fully ratified and data capture for the monitoring period
was 55.1% due to a loss of data between March and May and also from late September
onwards. This is below the recommended 85% minimum data capture defined by Defra for data
quality purposes.

7.14 The annual mean NO2 concentration was 32.0 ug/m?3 which is below the annual mean NO2 AQS
Objective of 40 pg/m3.

7.15 The 1-hour mean NO2 AQS Objective value of 200 ug/m?® was not exceeded on any occasions
during the monitoring period. This is within the 18 permitted hours of exceedance and therefore
the 1-hour mean NO2 AQS Objective was achieved.
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Table 7-5. Woolwich Flyover (GR8) Air Quality Monitoring Results, 2023

Statistic NOy NO NO:2
Annual Mean (ug/m3) 76.3 28.8 32.0
Number of 1-hour mean NO2 - - 0

concentrations exceeding objective
value of 200 pg/m?3

Data Capture (%) 55.1 55.1 55.1

Note: Data capture rate was low. Data have not been annualised.

Figure 7-3. Time Series Plot of 1-hour Mean NO; Concentrations at GR8 — Woolwich Flyover-
Greenwich, 15t January 2023 to 315t December 2023
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7.16 GRS8 is located 1.3 km south of AECOM'’s TL4 monitoring site. GR8 monitored an annual mean
NO: concentration of 32.0 ug/m3, whereas TL4 recorded an annual mean NO:2 concentration of
26.4 ug/ms. Both sites are roadside monitoring locations, however TL4 is positioned further
back from the road (13 m from the kerb) compared to GR8 which is located 3 m from the
nearest kerb.

7.17 Trends in annual mean concentrations over the last six years at GR8 are shown in Table 7-6.
The measured data show that concentrations have declined by 43% over this period.

Table 7-6. Annual mean NO: concentrations at Woolwich Flyover (GR8) between 2018 - 2023

Statistic 2018 2019 2020 2021 2022 2023 Percentage
change

Annual Mean 56.7 52.3 43.2 40.3 40.0 32.0 -43%

(ug/m?)

Data Capture (%) 95.6 99.7 98.4 100.0 97.9 55.1 -

Note: Concentrations in bold above the annual mean AQS objective value
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