New Air Quality Targets and Interim Goals for
Fine Particulate Matter (PM,, ;):

Implications for the West Midlands

Prof William (Bill) Bloss & the WM-Air team
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Aims for Today

Welcome

e PM, targets and implications

e  WMCA Air Quality Framework Jackie Homan
e AQ-LAT: Predicting health impacts of future air quality scenarios Suzanne Bartington
e AQ-PET: Evaluating the impact of air quality policy interventions Zongbo Shi

e Networking



What is WM-Air ?

e ‘Clean Air Science for the West Midlands’
e NERC-funded Regional Impact of Science of the Environment project
e Running 2019 — 2024

e Aimis to apply environmental science expertise to deliver regional impact - in societal, economic and policy terms - in
support of improved air quality and health.
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Key Air Pollutants

€PM25 ,
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- 50-70pum <2.51m (microns) in ciameter
(microns) in diameter

@ PMyo
Dust, pollen, mold, etc.
<10 um (microns) in diameter

Fine Particles, PM, -

90 um (microns) in diameter

FINE BEACH SAND
Image courtesy of the U.S. EPA

Nitrogen dioxide gas, NO,

HEALTH BURDEN DUE TO AIR POLLUTION

Air pollution causes between 418 and 3062
early deaths each year in the West Midlands, as
well as:

stroke asthma
in 215-1046 people in 727-3302 people
lung cancer heart disease

in 77-280 people in 0-1386 people



PM, .: Not just transport !
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Fig 1. Direct emissions of PM, ; from sources within
the WMCA region, data drawn from the National
Atmospheric Emissions Inventory. The data were
simplified by grouping source sectors. © Crown 2022
copyright Defra & BEIS via naei.beis.gov.uk, licenced
under the Open Government Licence (OGL).

Industry 18%

Transport 30%
= bl

=%

Particulate emissions in the urban environment

.~ 1 Climate impacts through changes
T1oZ to clouds and the earth's albedo
_.. + lproportion of the light reflected)

WHAT ISP 7 =

n used to
iquid particles
I an be

T ey

se with a diameter

Power station
and industrial
i combustion
PM, _—3
"...%‘-{
. Open fire
) combi
PM (5

A1 (1l 40 1 1¢ - ey

-

Secondary particles

formed in atmosphere by
nitrogen oxides, sulfur dioxide,
volatile organic compounds
and ammonia

o

QL

Emissions from commercial
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UK legislation background

e Existing air quality targets and objectives — drawn from EU legislation
Protect public health and the environment by maintaining acceptable levels of pollutants in ambient air

e WHO Air Quality Guidelines
Levels of ambient air pollutants at which there are impacts on health. Updated 2021: Advisory.

e Environment Act 2021
Required Sec of State to set new targets (2022) for fine particulate matter, PM, -

Introduces new powers and obligations locally/regionally, and with partners
Environment Act 2021

CHAPTER 30

e Air Quality Strategy (updated April 23)
Framework for Local Authority Delivery

Explanatory Notes have been produced to assist in the
understanding of this Act and are available separately




New Air Quality Targets and Interim Goals for PM, .

Table 1. 2040 PM,  threshold target (England) set
by the Environment Act 2021, UK PM, s objectives
(England) set by the Air Quality Standards
Regulations 2010, and WHO 2005 and 2021 global
PM, - (health-based) guidelines for annual mean
PM, s concentrations.

Air Quality
Environment | Standards | WHO 2005 | WHO 2021
Act 2021 | Regulations PM, . PM, .
PM, . Target | 2010 PM, . | Guideline | Guideline**
(g m™) Objective (g m™) (ng m™)
(ug m~)
10* 20 10 5

Notes: *According to the Environment Act 2021, the new PM s
threshold target of 10 pg m™ for annual mean concentrations

must be attained by 2040. **See also the WM-Air briefing on 2021
WHO air quality guidelines for detailed information on the subject.

December 2022 - two new PM, . targets were
set for England following AQ legislation
introduced by the Environment Act 2021

* An Annual Mean Concentration Target for
PM, c levels of 10 pg m= or less by 2040,
with an interim target of 12 ug m-=3 or less
by 2028.

» A Population Exposure Reduction Target to
reduce PM,  population exposure by 35%
by 2040 compared to 2018, with an
interim target of at least 22% by 2028.



Modelled PM, . Concentrations in the West Midlands
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Modelled PM, . ranges from 8 to 20 pg m-3
(within existing AQ objective for England).

But significant areas (41%) exceed 2040
threshold target of 10 pg m- or less.

Over half of the 192 wards across the region
(in all LAs) have ward-averaged annual
means >10 ug m3.

60% of the region’s population living in wards
where ward-average >10 pg m=3in 2021



Clean Air & Climate / Carbon

e Air Pollutants — directly harmful to health: PM, , NO,
e Carbon Dioxide CO, — not directly harmful to health*, drives climate change

e Many common sources — combustion of fossil fuels
e Many actions to improve air quality also reduce carbon emissions (co-benefits)

e The air quality benefits are largely local / regional
Local change improves local air quality and local health



Future predictions

Now
Current AQ Actions
Climate Policy: EV Focus

Climate Policy: Full Net Zero

Table 2. Estimated annual mean PM, . concentrations in the WMCA region for ‘Present Day’ (2021, BAU), and
2030 under three different policy scenarios.

Scenario

(I) Estimated annual
mean PM, - ward-level
averaged in the WMCA

region (pg m~)

() Estimated no. wards
where annual mean

PM;s>10pgm™= *

(I Estimated %
population [total 2.9
million] living in wards
where annual mean

(IV) Estimated no. wards

where annual mean
PM, ; > WHO 2021
(health-based) guidelines

Mean | Min | Max PM, s> 10 pgm™ * (5 pg m¥) *
g;;f?;iﬁ-‘; 100 | 84 | 111 104 57 192
{s;::;:ﬁé " 9.4 7.7 | 104 28 16 192
{E;::; ':;,? 93 | 77 | 104 26 15 192
{5;:;1;[;?&? Zoro) 89 7.6 0.9 0 0 192

Motes: The values in the table above are a function of the spatial resolution / averaging approach. For the PM; 5 levels () the figures
guoted are estimated from the ward mean values across the WMCA region. For columns (1), (11) and (IV), model cutputs are averaged
to ward level, and combined with ward population figures. *The ward-level averaging approach significantly smooths out the highest
(and lowest) PM; 5 values from the original model simulations (which have higher spatial resolution). Segments of the population will
be exposed to both higher and lower annual mean concentrations than the ward-level average. The model 2021 BAU scenario does not
account for Covid impacts on activity.
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Fig 2. Spatial distribution of estimated annual mean PM, , concentrations in the WMCA region for ‘Present Day’
(2021, BAU) (a) and 2030 under three different policy scenarios (b-d).

(a) Present Day: 2021, BAU

(b) Scenario A: 2030, NECD
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Local Air Quality Management

. From: https://www.gov.uk/government/publications/the-air-quality-strategy-for-england/air-quality-strategy-framework-for-local-authority-delivery

3.2 Local action to reduce PM2.5

e Aswell as meeting local objectives, local authorities play a role in contributing to national targets. The government recognises that as a
regional pollutant, many of the sources of PM2.5 are outside of local authority control. However, there are sources of PM2.5 over which
local authorities do have control. Therefore, while PM2.5 is not currently part of the Local Air Quality Management framework, the
government still expects all local authorities to effectively use their powers to reduce PM2.5 emissions from the sources which are within

their control.

khkkkkkhkkkhkhkkkkhkkhkhkkkkkhk

e We have been clear in guidance to local authorities since 2016 that we expect local authorities to use their powers to reduce PM2.5. We
still have not seen sufficient action from the majority of local authorities. In light of the new targets, if we consider further action to be
insufficient, we will consult on introducing a standalone legal duty on local authorities to take action to reduce PM2.5 emissions.

Actions for local partners: 4

e Alllocal authorities should support the delivery of national PM2.5 targets by taking action to reduce emissions from sources within their
control.

e |fthe government considers local action has not gone far enough, we will consider introducing a statutory duty on local authorities.


https://www.gov.uk/government/publications/the-air-quality-strategy-for-england/air-quality-strategy-framework-for-local-authority-delivery

Opportunities and Challenges

Requires increased attention and action by policy makers at local, regional and national levels.

Need to understand and quantify:

the health benefits achieved through different intervention options
the predominant sources of air pollution in the region
the partition between local emissions and pollution transported from elsewhere

Achieving the new targets will require clean air policies to broaden actions beyond road transport to include solid fuel
combustion in households and industry, and regional and national coordination to address imported pollution.

The increased evidence of health impacts of even low levels of PM, c and NO, challenges current compliance-based
frameworks: need for new strategies and policies to achieve clean air health benefits in the West Midlands.



WM-Air Briefing Note

https://wm-air.org.uk/news/
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Contact: wm-air.org

wma
This document provides a comprehensive overview of the implications of more stringent PM, ; targets on
air quality and public health in the West Midlands. By examining the sources and levels of PM; 5 pollution,
exploring potential air quality scenarios and strategies, and estimating the health burden, this document

seeks to inform stakeholders and decision makers in their efforts to improve air quality and reduce
assoclated health risks and inequalities. The document is structured as follows
+ Health Risks and Inequalities Associated with Exposure to PM, . Pollution

+ Sources of PM, , in the West Midlands

+ New Air Quality Targets and Interim s for PM, 4

+ Modelled PM, ; Concentrations in the West Midlands

* Air Quality Scenanos for the West Midlands: Potential Impacts of Policy Decision

imated Health Burden of Air Pollution in the West Midlands

+ Opportunities and Chatlenges

+ Strategies and Initiatives for Improving Air Quality and Public Health in the West Midla:




