AIR QUALITYIN
HAMMERSMITH AND
FULHAM

A GUIDE FOR
PUBLIC HEALTH
PROFESSIONALS

MAYOR OF LONDON




Air Quality Information for Public Health Professionals i London Borough of Hammersmith and Fulham

COPYRIGHT

Greater London Authority
June 2013

Published by

Greater London Authority

City Hall

The Queen-s Walk
More London

London SE1 2AA
www.london.gov.uk

enquiries 020 798831




CONTENTS

Description

How to use this document
1 Introduction
2 Air Pollution
2.1 External air pollution
2.2 Internal air pollution
3 Air Quality in LBHammersmith and Fulham
4 Air quality impactschealth
4.1 Premature deaths
4.2 Vulnerable groups
4.3 Air pollution and deprivation
4.4 The Public Healthutcomes famework
5 Health impacts in Bammersmith and Fulham
6 Coebenefits of improving air quality in Londo
6.1 Maximising the health benefits from improving air quality
6.2 Cost of the impact of Air Pollution
7 Policy and legal framework for improving air quality
7.1 EU Directive
7.2 UK air quality policy
7.3 Regional sttegies
7.4Local Authority responsiligis
8 Taking action
8.1 Actions taken by the Mayor
8.2 Borough level action
8.3 Individual action
9 Next steps
10 References
11 Glossary
12 Appendices
AppendixL + Annual mean concentration of pollutants
Appendix 2 National air quality objectives
Appendix J Actions for Londoners to mitigate and adapt to air pollt



Air quality is an important Public Health issue in London, it contributes to shortening the
expectancy of allondoners, disproportionately impacting on the most vulnerable. The
Greater London Authority (Glestimated that in 2008 there were 4,267 deaths atttike)

to longterm exposure to small particles. The new Public Health Outcome Framework
includes an oicator for air quality which local authorities will be expected to show progr
on.

Borough specific versions of this document will be strg feublic Health team @ach of
the Londorborougls with the latest data to show the specific issues fdtatdporough

within the context of LondoR.ublic Health teams moving into local authorities across
London will find there is an Air Quality officer and in most instances an Air Quality Actid
Plan already in place working to address this important issue.

This document is for public health professionals in the London Borélaghroersmith and
Fulhamwho may not have previously worked on air quality and aims to provide all the
information needed to quickly get to grips with the issue of air qualitydoriand the
borough

Call to action

By engaging in this important af@ablic Health professionals are encouragbdrig a
fresh perspective and new ideas for linking measures to tackle air quality with other
determinants of health locally.

We hope you will find this report useful for:

- extracting data that you can use in your Joint Strategic Needs Assessment on air q
and Health and Wellbeing Strategy

- getting quickly up to speed with the key issues around air quality in London

- starting conveedions with your colleagues in the local authority around how to tackle
the health impacts of air quality

- understanding the Public Health Outcome measure for air quality, how to measure
how to deliver against it

- participating in the process of deyehg your local Air Quality Action Plan and/or
strategy

- finding additional sources of information for further reading on the subject.

Lead Authors:

Lucy Saunders FFPH
Elliot Treharne

Katie Watson

Jason StrelitkIFPH

This document was prepared by thea€ar London Authority in partnership with the Health
Protection Agencysor any further information please congacjuality@london.gov.ok
call 0207 983 4621.

Thank youo colleagues in Department aédith, DEFRA, COMEAP, Transport for London
LBHammersmith and Fulha@ity of London and the Clean Air in London campaign for
feedback
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The aim of this documelstto prawvide an overview of the health impacts of alugah in the

London Borough dlammersmith and Fulhalm doing so it will examine the key pollutants of

concern in London and the health risks associated with these. It will also examine thetiooscentra

of these pollutants in LBammersmith and Fulhamd the number of deaths in the borough which

can be attributed to exposure to air pollution. The chapter will also look at the legal framework which
can protect health, along with actions that can, andaneg taken at national, regional, local and
individual level to improve air quality and protect individuals.

The long term impacts upon health of air pollution can be represented by a pyramid structure, as
shown in Image 1 below. For the majority optimulation the effects of air pollution are not usually
immediately obvious, although some individuals may notice symptoms such as irritation to eyes and
throats when pollution levels are elevated.

However, smaller numbers of the population are moreahlént the effects of air pollutioas
exposure to pollutiocan exacerbate existing health conditions including csdidar and
respiratory diseas€his can lead to restricted activity, hospital admissions and even premature
mortality.

Image 1: mpact of Air Pollution on Health

Severity of
health effect

Proportion of the population affected

WHO, 2005
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2.1 External air pollution

The UK Air Quality Standards Regulations 2000, updated irs@@1€&tandards for a variety of
pollutants that are considered harmful to human health and the envirofihese are based on EU
limit values and are farrange of air pollutants, listed below

- Sulphur dioxide

- Nitrogen dioxide

- Oxides of nitrogen

- Particulate matter (PM10 and PM2.5)
- Lead

- Benzene

- Carbon monoxide

- Benzo(a)pyrene

- Ozone

The majority of these pditunts are now at concentrations within London that do not affect human
health. Defra is responsible for reporting on air quality in the UK to the EU Comméssemaoal
basis. A graph showing the trends of air pollutant concentrations in Londorboresard between
1996+ 2011 is included in Appendix 1

Despite the reductions in theajority of theollutants mentioned above, levels of f2vid NQ

continue to exceed the national air quality standards and objectives in some areas of London. More
information on the Air Quality Standards Regulation can be found in section 7 and thadsrare
included in Appendix 2.

! http://uk -air.defra.gov.uk/library/amualreport/air_pollution_uk_2010_issue_2.pdf


http://uk-air.defra.gov.uk/library/annualreport/air_pollution_uk_2010_issue_2.pdf
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Particulate Matter PM ,, and PM, .

Particulate matter (PMand PM) is a complex mixture of ngaseous particles g
varied physical and chemical composition. It is categorised by the size of the
(for example Plare particles with a diameter of less than 10 miaman3. (Most
PM emissions in London are caused by road traffic, in Central London thisls
as 80(%), with exhaust emission and wear, tyre and brake wear and dust fro
surfaces being the main sources. Construction sites, with high volumes of du
emissions from machinery are also major sources of local PM pollution, alon
accideral fires and burning of waste. However, a large proportion of PM origi
outside of London (between 4®5%) and includes particulates from natural
sources, such as sea salt, forest fires and Saharan dust, as well as from sou
outside London causég human activity. Similarly London also exports PM to
parts if the UK and Europe. Small particles tend to bdileagin the atmosphere
and can be transported great distances, (Edh reach London from sources sud
as the Sahara up to 8,000 &may).

Nitrogen Dioxide: NO,

All combustion processes produce oxides of nitrogeh (MNOondon, road
transport and heating systems are the main sources of these emissiens. NO
primarily made up of two pollutantsitric oxide (NO) and nitrogerogide (NO).
NG, is of most concern due to its impact on health. Howevgedd{y converts to
NG, in the air- so to reduce concentrations of NiQs essential to control
emissions of NO

Ozone

Ground level ozone is another pollutant for which ctratiens are at times high

enough to impact upon human health and which causes summer smogs duri
sunny periods. However, formation of ozone can take place over several hoy
days and may have arisen from emissions many hundreds, or even thbusang
kil ometres away. For this reason o
The | ong term objective for o0z o roser

aneight hour mean.)
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The direct sources (as opposed to external sources produced outside of Londdn)®@fed@r
Londonin 2008 are presented in image 2 below. This shows that road transport contributed 46% and
gas boilers 22% of the total NOx emissions.

Image 2: NQ emissions from all direct sources in Greater Londonin200§ f r om Mayor - s
Quality Strategy MAQSY
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2008

The areas identified as being at most risk of exceeding th&BNMmit vala are within central

London. (Wich for the purpose of the MAQS includes the Low Emission Zone central charging zone
and the western extension zone). The direct sources ghRntral London in 2008 are presented

in Image 3 below. This shows that road transport is the dominant sourggenfiB8ions,

contributing 79%.

2www.london.gov.uk/publication/mayeas-quality strategy
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Image 3: PM, emissions from all direct sources in central London in 2008, MAQS
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2.2 Internal air pollution

The World Health Organisation (WHO) estimates that nearly two miliengaetyear die

prematurely from illness attributable to indoor air pollution, due largely to solid fuel use (2004 data)
This is a particular problem in countries wéaie fuel is the main fuel used for cooking and heating
homes and where ventilation is poor.

In the UK, indoor air quality is affected by domestic gas combustion from cooking and heating. Other
sources of indoor air pollution include cleaning agents;dolsmoke, mould, condensation and
asbestos. Tobacco smoke is the most harmful source of indoor air pollution, the WHO estimates that
both women and men exposed to heavy indoor smoke3armé&s more likely to develop chronic
obstructive respiratory dse (COPD).

In urban areas, where filters are not in place, outdoor air pollution also impacts upon indoor air quality
(IAQ). IAQ can be improved through source control, filtration and ventilation.

3 http://www.who.int/indoorair/en/



Guidance produced by the City of London, as part ofyitsirgprogramnierecommends the usé
the European standaiN 13773or indoor air qualityCityAir provides guidance and advice for
businesses operating in the City of London area (and elsewhedeice the impacts of indoor air
pollution The Citgir guide for building engineers and facilities managers states:

Air conditioning and filtration
1 Ensure thayour air filters are regularly maintained and comply with EN 13779*

1 Install low energy two stage particle and gas filters for maximum effeossavings

* ltis a legal requirement to inspect all air conditioning systems with a rated output over 12kW at
intervals notgreater than 5 years

History of air quality in London

London has suffered with paar quality for many centuries. In thé' 2ad 20"
centuries thick fogs, known as {ssupers were prevalent, caused by the burnir
coal in homes and factories. These fogs caused large numbers of deaths fro
respiratory and cardiovascular problenme nwre so than the great smog of 19}
which was a severe pollution event lasting for five days. It was estimated tha
smog killed in excess of 4,000 people and affected the health of a further 10(
(more recent research suggests that the numbatadities was closer to 12,000).
This event led to changes in practices and regulations including the developr
the Clean Air Act in 1956.

4 http://www.cityoflondon.gov.uk/business/environmentaalth/environmentaprotection/air
quality/cityair/Documets/Air%20Quality%2®620Building%20Engineer%20Toolkit. pdf



The London Borough bfammersmith and Fulh@situated in thaVestLondon. It is made up of
sixteerwards and has a populatiorl8?500people.

In 2010LBHammersmith and Fulha®signated thevhole of the boroughs an Air Quality
Management Area (AQMA) due to exceedences,iand@articulate ntier (PM,).

Air quality is monitored aheautomatic monitoring site in the boroughe 202 concentrationat
thissite ara@ncluded in Table 1 belowhe annual mean limit value for,/d@d for PM, is 40

micrograms per meter cubedy/(m3). Concentraions of NO,exceeded this

More information about air pollution limit values is includédpendix 2

Table 1. Location and air pollutants monitored in LB Hammersmith and Fulham

Location Pollutants Annual mean Annual mean
NO, PM,,
concentration concentration

g/m° 2011 g/m° 2011

Shepher d-s |NG 90 39

PM,

Air quality focus areas

In 2011 the @ater London Authority (@) identifiednine Air Quality Focus Areas within LB
Hammersmith and Fam outlined in Image 4 below (represented by yellow area with description in
yellow box). These areas are not necessarily situated at the same locations as the monitoring
equipment (represented hyed arrow), the location of which whesen for a nuber of reasons
including ease of access.

Air quality focus areas have been selected plthas areas where there is the most potential for
improvements in air quality within the Capital. These areas have been selected through an analysis of
the followirg factors:

- Baseline air quality for hl@nd PM, by 20m grid resolution

5 The AQ Station is located next to a site that was undergoing a major redevelopment in 2012, including large-scale demolition works.
There were also some landscaping and ground works being implemented on Shepherds Bush Green. It is likely that these temporary
works affected the local levels of pollution during 2012 (especially the PM10 concentrations) and we expect lower levels to be recorded
this year now that those major works have finished.
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Locations where air pollution limit values have been exceeded

Level of human exposure
Local geography and topography
Local sources of air pollution

- Traffic patterns
Future predicted mquality trends

Image 4+ LB Hammersmith and FulhamFocus Area and Air Quality Monitors, London
Atmospheric Emissions Inventory
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1C

Emissions Inventory (LAEI)

Table 2 presents a breakdown of the NOx emissions produced by five key tramspsmvgbin the
Focus Areas. This shows thates make a particular contributioN@x emissions in the borough.

Separate analysis has shown that non transport contributions e.g. domestic gas boilers in these areas
are also significant. More informatoam be found in the London Atmospheric Emissions Invéntory.

Table 2+ NOx emissions from transport sources in LBHammersmith and Fulham

% of road transport NOx emissions from

ID Area Description each mode

Taxi Car Bus LGV HGV

Hammersmith Bige
Way/Broadway/Butlerwick/Bridge

100 | Road/Flyover 4 29 36 13 18
Holland Park Uxbridge Rd/Shepherd's

101 | Bush Road/Bush Green/Holland Rd 6 20 38 10 25
A213 Fulham Palace Road from

120 | Hammersmith Flyover to jcnt Lillie Roag 3 22 43 12 20
Putney Bridgand jcnt with Fulham

121 | Rd/New Kings Rd/Fulham Palace Rd 3 20 43 11 23

Fulham Broadway from rbt
Dawes/RdFulham Rd to Edith
122 | Grove/Cheyne Walk 7 21 35 11 25

Figures 5 and 6, below, spatially represent the annual mean concentratigrendffNg) in LB
Hammersmith and Fulh&@®11. These images show that concentrations are highest along the main
artery roads in the borough.

® http://data.london.gov.uk/laei2008


http://data.london.gov.uk/laei-2008
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Image 5 Annual mean concentrations of PM, in LB Hammersmith and Fulham2011
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Image 6 Annual mean concentrations of NO, in LB Hammersmith and Fulham2011
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In recent years, a number of studies have established the link between poor air quality and health in
urban areas. In particular, it is clear that-kengn exposure can coitiute to the development of

chronic diseases and can increase the risk of respiratory iliness. In June 2012 the International Agenc
for Research on Cancer (IARC) confirmed that fumes from diesel engines are cdr€imeigenic

research determindsr the first timethat exposure can cause lung cancer and possibly tumours to

the bladder.

4.1 Premature deaths
There areseveralays by which the impact of air pollution upon health could be measured.

COMEAP has released a guidance statéarehow local stimates of the mortality burden of long
term exposure to particulate air pollution at the local level can be reached. They recommend that
three matrices are used;

- Attributable fraction, the proportion of the local mortality burden (in terms of deaths)
attributable to exposure

- Attributable deaths, a calculation of the number of actual deaths attributable to exposure

- Years of life Iosf_ocusin?.lpon the number of attributable deaths and the age at which these
occur to determine the loss of life associaiddexposure.

The 2007 Air Quality Strategy (AQS) estimated that based on air quality data from 2005, manmade
PM, .alone reduced the average life expectancy of people living in byeA&KmonthsAn updated
assessmehtbased on 2008 dategveas thatimprovements in pollutant levels since 2005 mean that
the average reduction in life expectanicyK residentas a result of long term exposure to, Pisl

now 6 months.

It is also estimated that in 2008 29,000 premature deaths in the UK were atwibaigderm
exposure to PM. This compares with 2,222 people killed in road traffic collisions 1y 260979
deaths partially or wholly attributable to alcohol in England in*20m081,700 deaths wholly or
partially attributable to smoking in 2610

In Greater London it is estimated tha2008 there were 4,267 deaths attributable to-t@mm
exposure to small particldhis figure is based upon an amalgamation of the average loss of life of
those affected, of 11.5 years

" http://press.iarc.fr/pr213_E.pdf

8 http://www.comeap.org.uk/documents/statements/1Bhortality burdenr of-particulateairpollution.html
? http://www.defra.gov.uk/publications/files/pb1337&irpollution.pdf

10 www.dft.gov.uk/

1 www.nwph.net/

2\www.nhs.uk/ServiceDirectories/Pages/Tasgix?id=T1430


http://press.iarc.fr/pr213_E.pdf
http://www.defra.gov.uk/publications/files/pb13378-air-pollution.pdf
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Nitrogen dioxide (NO,): At high concentrations N@auses inflammation of the airwg
and longterm exposurean affect lung function and respiratory symptoms. It can al
increase asthma symptoms. The health impacts, afré&lf@ss well understood than thg
of PM,, as less research has been undertaken in this area.

Particulate matter (PM) PM aggravates resgiory and cardiovascular conditions.
The smaller the particle, the deeper it will deposit within the respiratory tract. Thej
impacts of PML are especially significant. The Mayor commissioned a study in 20!
which suggested that around 4,300tteger year in London are partly caused by Ig
term exposure to PM(which is widely acknowledged as being the pollutant which
the greatest effect on human healfth)Above and beyond this figure the Committee
the Medical Effects of Air Pollata (COMEAP) speculate that air pollutiots as a
contributory factomi early deaths from cardiovascular disease. Its impacts are mo
severely felt by vulnerable people such as children, older people and those with §
heart and lung conditions.

4.2 Vulnerable groups

Studies show that the greatest burden of air pollution usually falls on the most vulnerable in the
population, in particular the young and elderly. The link between health inequalities and pollution is
complex®®

Individuals particularly askialso include those with existing respiratory problems and chronic
illnesses such as asthma and chronic obstructive pulmonary(Gi€EdBel here are approximately
690,000 asthma sufferers in London and 230r@giduals suffering fro@OPL.

The Health Effects Institute (HEI) panel concluded that the evidence is sufficient to support a causal
relationship between exposure to trafétated air pollution and exacerbation of asthma. It also

found suggestive evidence of a causal relationship withobiebddhood asthma, non asthma
respiratory symptoms, impaired lung function, total and cardiovascular mortality, and cardiovascular
morbidity, although the data are not sufficient to fully support cauality.

There is a growing body of evidence, mteseby the Brish Medical Association, 20%Bpwing that
prenatal exposure to air pollution is associated with a number of adverse outcomes in pregnancy.
These include low birth weight, intrauterine growth retardation, and an increased risk of chronic
diseases in later life. Emerging evidence also suggests thi@rforexposure to particulate matter,

at levels such as those seen in major cities, can alter emotional responses and impair cognition.

13 http://uk -air.defra.gov.uk/reports/cat09/0701110944_AQinequalitiesFNL_AEAT_0506.pdf

14 www.london.gov.uk/publication/mayeas-quality straegy
http://www.comeap.org.uk/images/stories/Documents/Statements/asthma/does%20outdoor%20pafation%20
cause%20asthma%2620comeap%20statement. pdf


http://uk-air.defra.gov.uk/reports/cat09/0701110944_AQinequalitiesFNL_AEAT_0506.pdf
http://www.comeap.org.uk/images/stories/Documents/Statements/asthma/does%20outdoor%20air%20pollution%20cause%20asthma%20-%20comeap%20statement.pdf
http://www.comeap.org.uk/images/stories/Documents/Statements/asthma/does%20outdoor%20air%20pollution%20cause%20asthma%20-%20comeap%20statement.pdf
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Individuals who reside or work near busy roads angietilpaly high risk of exposure to the health

harms of air pollution. The same is true of those that spend longer in traffic. Car occupants are
typically exposed to higher levels of air pollution than cyclists or pedebhimiss.in part, because
cydists and pedestrians can use quieter streets with lower traffic volumes, which are less heavily
polluted. A 2011 study conducted by Susttafmsind that the air quality on London greenways

(safe, quiet routes through parks, green spaces and lightbkedf$treets) was significantly better

than on adjacent busy roads. Congestion is also strongly associated with air pollution, with pollutant
levels generally higher inside vehicles than in ambient air.

4.3 Air pollution and deprivation

A close link haseen shown between areas of high deprivation and pollution. Research has
demonstrated that those living in more deprived areas are exposed to higher concentrations of air
pollution, often because homes and residences of these groups are situated agsardiger
concentrations of emissiol®xeprived communities suffer greater burdens frepokhition related

death and sickness. As highlighted in the 2010 Marmot Reiridividuals in deprived areas

experience more adverse health effects ataime $evel of exposure compared to those from less
deprived areas. This is, in part, because of a higher prevalence of underlyirespaatmry and

other diseases, as well as greater exposure to air pollution as a result of homes being situated nearer
to busy congested roads and with fewer green spaces.

Index of multiple deprivations

The Index of Multiple Deprivation (2084 a measure of multiple deprivation which goes down to
the lower layer super output area (LSOA). The index is made up ofsseaaniddices including:

- Income deprivation

- Employment deprivation

- Health deprivation and disability

- Education, skills and training deprivation
- Barriers to housing and services

- Crime

- The living environment

Air quality is a key indicator considered withenLiving Environment domain. Using data from the
National Atmospheric Emissions Inventory (NAEI) analysts have produced an air quality score for eac
LSOA based on concentrations of four pollutants: Nitrogen dioxide, particulate matter, benzene and
sulphur dioxide.

18 www.sustrans.org.uk
7 http://Iwww.instituteofhealthequity.org/projects/faisocietyhealthylivesthe-marmotreview
18 http://www.communities.gov.uk/communities/research/indicesdeprivation/dejunni/
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4.4 Air pollution and the Public Health Outcomes Framework

The move of Public Health teams into Local Authorities facilitates the integration of considerations of
the wider determinasibf health into the planning and delivery of local authservices. The Public

Health Outcomes Framework is a set of indicators compiled by the Department of Health to measure
how effectively the activities of each local authority are addressing the determinants of health. Within
four domains there are a&bof 68 indicators. One of these indicators is Air Pollutiaimiand

measured by modelled RPNevelsn 2010 A table showing the breakdown of thection (%) of

mortality attributable to long term exposure to, HMeach of the London borougksncluded in

chapter 5 below.

Tackling air quality in London would contribute to increasing healthy life expectancy and reducing
early death from cardiespiratory diseases. In addition there are a number of other indicators which
could be improved tbugh the cebenefits of certain measures to improve air quality. For example
policies and activities which reduce the speed and volume of motor traffic and increase walking and
cycling would also contribute towards the following indicators:

- Health inequigties

- Killed and seriously injured on roads

- Injuries in under 18-s

- Falls and falls injuries among over 65-s5s
- Hip fractures in over 65s

- Use of green space for exercise

- Ol der people-s perceptions of safety
- Childhood obesity

- Adult obesity

- Diabetes

- Preventableeaths

- Premature deaths from cardiovascular disease

- Premature death from all cancers

- Selfreported wellbeing

- Sickness absence rates

- Social connectedness

- Quality of life for older people

- Sustainable development plans for public sector organisations

- Populaton affected by noise
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Out of a total of 68 Public Health Outcome Framework measures of the health of the local
population certain transport related measures could contributkitd af them. No other area
of intervention could impact on so many kegetspof population health. Transport measures
are therefore an excellent opportunity to deliver public health benefits across the life course
through tackling one of the major wider determinants of health.
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The Public Health Outcomes Framewuodationed in chapter 4 aboug;ludes a benchmark tool,
which enablethe canparison ofhe fraction (%) of mortality attributable to long term exposure to
PM,.in each local authority in the UK. This can be cothpathe UK average whictbi€% of
mortality attributable to long term exposure to, PWhestatisticdor each of the London boroughs
are included in TabB&belowLBHammersmith and Fulh#&#d1% higher than the UK average asd
ranked7™ in Lonabn.

Table 3 + Fraction (%) of mortality attributable to long term exposure to PM2.5

Fraction (%) of mortality attributable to long

Local Authority term exposure to PM2.5

Bromley 6.3
Havering 6.3
Harrow 6.4
Sutton 6.4
Croydon 6.5
Hillingdon 6.5
Bexley 6.6
Enfield 6.6
Kingston upon Thames 6.7
Barnet 6.8
Richmond upon Thames 6.8
Merton 6.9
Redbridge 7
Dagenham 7.1
Haringey 7.1
Hounslow 7.1
Brent 7.2
Ealing 7.2
Greenwich 7.2
Lewisham 7.2
Waltham Forest 7.3
Wandsworth 7.3
Newham 7.6
Camden 7.7
Lambeth 7.7
Hackney 7.8
Hammersmith and Fulham 7.9
Islington 7.9
Southwark 7.9
Tower Hamlets 8.1
Kensington and Chelsea 8.3
Westminster 8.3
City of London 9
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This research is comparable to research which was carried out hiyutiesofigledicine (IOMY
whichalsoestimates the mortality imgia of PMgin London The overall findings from this research
show tha#,267deaths in Londooould be attributed tébng term exposure to BMn 2008. This is

the statistic which isincludediné May or - s Ai rttriQuiablé deatlysdo Adt rearésenty y .
a subset oélldeaths that are solely caused by, PelVveryone living in Londbreathes the aand

their health is impacted, when the risk to all the individuals is combirespiivédent to this
—attributable- number of deaths

The IOM research determined tha008, 1 deathswere attribuableto PM, .in LBHammersmith
and FulhaniTable 4, below, provide®geakdowrof the number of deatledtributablein each of the
ward in the borougbased on population size

Table 4+ Number of deaths attributed to exposure to PM , ¢ pollution in 2008 in wards in
the London Borough of Hammersmith and Fulham

Ward Total Population Antnouzl(gg;tﬂz ?;tg?\;lgég le
Addison 11,814 6
Askew 12,651 6
Avonmore and Brook Green 12,085 6
College Park and Old Oak 9,064 4
Fulham Broadway 10,994 5
Fulham Reach 10,769 5
Hammersmith Broadway 12,204 6
Munster 10,436 5
North End 11,509 6
Palace Riverside 7,675 4
Parsons Green and Walham 10,842 5
Ravenscourt Park 11,621 6
Sands End 11,881 6
Shepherd's Bush Green 11,331 5
Town 10,479 5
Wormholt and White City 13,301 6
Total 178,656 86

Institute of Medicine (IOM), 2010

The data from the IOM research and the Public Haatitor®es Framework differ to some extent
due to the methodologies used.

The 2partment of Healtmethodologysed for the Public Health Outcomes Framewmidhts
background concentrations (for a 1km x 1km grid) gt ®AMocal authority population siZdée
methodology makes the assumption that evarg/hf of popuation-weighted annual average

background concentration of PM2.5 carries an annual relative death risk of 1.06. This means that for

everylOug/n? of PM, . in the atmosphere, there will be 6%rendeaths each year than there would
be without that 10pg/rhof PM, ;present

1% www.iom.edu/
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The IOM research follows a similar methodologgveowt used a London specific model which gives
a finer resolution compared to the national model used for the Pri§FFmbined with other
changes in other assumptions, accounts for the variation between the two datasets.
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There are a wide rangepaitential benefits of measuresitgprove air quality, not only for the
impovement of health and the reduction of health inequalities, but also for the economy,
environment, climate change adaptation and mitigaiselectiorare listed below.

Biodiversity

Long term exposure to pollutants can restrict the growth of planteeasdsbd improving air quality
reduces costs to local authorities in replacing urban greenery as well as benefitting the environment.

Economicbenefits

Improving air quality reduces the costs to local authorities of building maintenance andAeaning.
outlined insection 6.3he cost to the economy of the health impacts of poor air quality are
significant.

Climate Change

Ozone, which is caused by pollutants such gand@olatile organic compals(VOCS) reacting in
sunlight argoowerful greenhouse gasvhich contribute to global warming direc#ylso black
carbon (which is part of the particulate emissions from diesel engines) contributes to climate change.

6.1 Maximising the health benefits from improving air quality
Certain measures to improvegaality have significant dmenefits for health. These are listed below.

Motor traffic is responsible for air pollution and so measures that encourage people to use sustainable
transport, such as walking and cycling would have the following Benefits

- Qede an environment that more pleasant to walk and cycle, hence increasing physical
activity levels

- Reduce risks of injury and death from road traffic collisions
- Reduce community severance, increaggmunity cohesion and social interactions

- Reducenoisepollution which also enables people to open windows to buildings reducing the
costs of air conditioning

- Qontribute to reducing the urban heat island effect

Greater number of trees and vegetation:

20 http://publications.nice.org.uk/physicactivity andthe-environment
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- Reduceisks from localised flooding,

- Contributeto urbancoolingand helgo contribute to reducing the urban heat island effect
- Provideshade to enable people to keep cool and out of direct sunlight in sunny weather
- Improvemental health and wellbeing

- Improveesilience to climate change

Improving the energyfieiency of homes would reduce emissions from heating systems, which would
have the additional benefits of:

- Reducing fuel bills, thus reducing fuel poverty (which is the situation where households are
required to spend more than 10% of their income tbthes homes to an appropriate
temperature)

- Reduces likelihood of damp and mould occurring, which aggravate respiratory disease

- Reducéhe number of falls in the home (falls are more likely to occur in cold homes due to
poor blood circulation)

6.2 Cost of the Impact of Air Pollution

It is difficult to estimate the cost of the impact of air pollution on society. Defra estimate that the
annual health costs of air pollution to UK citizens is £15 billion, within the rangeEai78llion

(based on 2008ata). This is comparable to the growing annual health costs of obesity at £10 billion
(although the basis of the cost calculation différs).

The Cabinet Office has reviewed the costs of various outcomes associated with transport in urban
areas. This prmes an indication of the scale of the challenges faced by urban areas. Thelestimate
costs are presented in Imageefow. Thigstimateshe cost of poor air quality to between £4.5
billionand £10.6 billion pounds per year, which is comparable witbsthaf excess delays,

accidents, poor air and physical inactivity in urban areas.

These results suggest that transport policy has the opportunity to contribute to a wide range of
objectives.

L http://www.defra.gov.uk/publications/files/pb1337airpollution.pdf


http://www.defra.gov.uk/publications/files/pb13378-air-pollution.pdf
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Image 7. Comparison of the wider cost of transport in English urban areas (£ billion per
annum, 2009 prices and values)

15 4
£10.9 pondn
: £10.6
billion biion =98
billion
10 £8.7
billion gy
£5
£1.2- o
£3.7 billion
51 billion
Excess delays  Accidents Poor air Physical Greenhouse Noise -
quality inactivity gas amenity
emissions

Cabinet Office, 2009
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Most air quality legislation in Europe and the UK is derived from lhesdith evidence provided by

the WorldHealth Organisation (WHO). The WHO has published various guidelines for both global air
guality and European air quality based on the latest research from around the world. These guidelines
are neither standards nor legally binding criteria; they araetesigoffer guidance in reducing the

health impacts of air pollution based on expert evaluation of current scientific evidence. Nevertheless,
many administrations use these guidelines as the basis for their own air quality standards and in some
instanceshe UK legislation is more stringent than the WHO Air Quality guidelines.

7.1 EU Directive

The European Union has issued an air quality Directive (2008/50/EB@ ®Ai r Qu%al i ty
that sets standards for a variety of pollutants that are cortsitmaful to human health and the
environment. These standards, which are based on WHO guidelines, include limit values, which are
legally binding and must not be exceeded. These limit values comprise a concentration value for the
pollutant, an averagingpod over which it is measured, the date by which the limit values are to be
achieved and in some cases an allowable number of exceedences of the value per year. The Directive
also includes target values, which are set out in the same manner asdsniwialhich are to be

attained where possible by taking all measures that do not entail disproportionate costs.

7.2 UK Air Quality Policy
The Air Quality Standards Regulations 2010

The EU Directive, including the emission concentration limit values,marsgmsed into English
law by the Air Quality Standards Regulations’20H&se Regulations include criteria for
determining how achievement of the limit values should be assessed, including consideration of
locations and length of exposure in relatiotine averaging period of the limit values.

In addition, the 2010 Regulations state that sampling points must be sited to provide data on areas
where the highest concentrations occur to which the population is likely to be exposed for periods of
time whch are significant in relation to the averaging period of any limit value (ie 15 minutes, one
hour, 24 hours etc).

The limit values for the Air Quality Standards Regulation can be found in Appendix 2. The limit values
for nitrogen dioxide were not metmrany parts of Greater Londar2011 and continue to pose a
significant challenge. This is also reflected in other cities in the UK.

2 http://ec.europa.eu/environment/air/quality/legislation/existing_leg.htm
Zwww.legislation.gov.uk/uksi/2010/1001/contents/made
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Due to a variety of measures to reduce PM emissions from vehicles, the limit valyesdoe Ridt
across Greater Lomdm 2011, bwever it ismportant to remember that concentrations of PM even
below EU and UK limits can havadwverse effect on health andsitierefore necessary to consider
further reductions.

National Air Quality Strategy, 2007

The Gover iomaléinQualisy Stkatedp r ovi des t he Government - s
guality management and assessment in the UK. It identifies air quality standards and objectives for
key air pollutants which are designed to protect health and the envirolhm@sntsets out how

different sectors (industry, transport and local government) can contribute to achieving the air quality
objectives, though it includes little direct guidance on policy, nor does it constitute an action plan.

7.3 Regional Strategies
The London Plan®

Improving air quality is a key priority for the Mayor and is one of the six objectives for London in the
London Plan. The @ztive states that.ondon wilbecome a world leader in improving the

environment locally and globally, taking fgld in tackling climate change, reducing pollution,

devel oping a |l ow carbon economy, consuming f

In addition London Plan Policy 7.14 specifically relates to improving air quality, with a focus upon
strategy, fanning decisions anddalDevelopmenEramework (LDFreparation.

Mayor-s Air Quality Strategy (MAQS)

The Mayor of London launchled s Ai r Qualiintgy tShter aAtierg-y i-nCl2e0alrO .
the Mayor-s Climate GharmdegWi t-iDedtiiven idmgd LEma
which was published in 2011. These two strategies help to tackle air pollution in London.

The key aspects of the Mayor-s Air Quality St

- sustainable transport measures

- measures to reducelfution from construction and demolition sites
- using the planning process to improve air quality

- energy efficient buildings

- raising public awareness

% http:/lwww.defra.gov.uk/environment/quality/air/aiquality/approach/
Swww.london.gov.uk/priorities/planning/londonplan
2 http://www.london.gov.uk/priorities/environment/climatehange/climatechangemitigation strategy


http://www.london.gov.uk/priorities/environment/climate-change/climate-change-mitigation-strategy
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The Mayor-s Trdnsport Strategy

The Mayor-s Transport Strat eg yalofghte thg LondsnPan st a
and Economic Development Strat&@DS) as part of a strategic policy framework to support and
shape the economic and social development of
transportvision and describes hdwansport for London (TfL) and its partners, including the London
boroughs, will deliver that vision.

The aim of this strategy is to reduce transpo
resilience whilst supporting economic development gudiaggion growth.

The modal share goals to 2@8bm a 2006 baselineytlined within the strategy are set out below
in Image 8

Image 8 Modal Share Transport Goals to 2031

2006
\ Cycling 2%
] Walking 24%
: Public transport 31%
Private motorised transport 43%
2031
Cycling 5%
Walking 25%
Public transport 34%
Private motorised transport 37%

2"www.london.gov.uk/publication/mayetnspat-strategy
2 \www.london.gov.uk/whounslondon/mayor/...economy/eds
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Local Implementation Plans (LiPs)*

Local Implementation Plans (LIPs) aauthents required under the Greater London Authority Act
1999. They set out how each borough will deliver the Mayor's Transport Strategy in their area.

LIPs provide a way of ensuring transport improvements anetegelited across London.

Each LIP wilddress priorities such as improving accessibility, safety and security, reducing traffic
congestion and improving bus services.

7.4 Local Authority Responsibilities
Local Air Quality Management

Under the Environment Act 198%ocal authorities have agitory responsibility to partake in Local

Air Quality Management (LAQM). This includes the review and assessment of air quality within the
borough on a regular basis. Currently a three year cycle of review is in place with local authorities
required to ppduceanannwal progress reportf a Local Authority identifies any locations within its
boundaries where the Air Quality Objectives are not likely to be achieved, it must declare the area as
an Air Quality Management Area (AQMA). The Local Authauibgésigently required to put

together a plan to improve air quality in that area.

Local Authorities which have wholly or partly designated their Boroughs as Air Quality Management
Areas are required under LAQM to produce an Air Quality ActionA®#Ps mwvide the

mechanism by which local authorities, in collaboration with other agencies, will state their intentions
for working towards the air quality objectives through the use of the powers they have available.

Particulate Matter PM , .

Particulate mattrewith a diameter of 2.5 microns have not been incorporated into the LAQM
regulations and so Local Authorities do not have a statutory obligation to review and assess air quality
against them. The responsibility for monitoring Ak with the Defra.nHE Government has set

national air quality objectives for RMwvhich are includefippendix 2.

Although PM;.is only monitored at a few locations across Greater London it is included within the
London Atmospheric Emissions Inventory (LAEI) and itildgtssnodel concentrations of this
pollutant. Local Authorities wishing to assess the impact of measures vpcanRide

concentrations of PjMlas a proxy indicator.

2 http://www.tfl.gov.uk/corporate/abouttfl/1472.aspx
% www.environmeragency.gov.uk/netregs/legislation/.../107183.aspx

L http://uk -
air.defra.gov.uk/reports/cat09/1107211126 Mapmpi Action_Plan_Guidance_Final__Report_April_2011.pdf
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8.1 Actions taken by the Mayor

Over the last few years, a number of mmeashave been taken to improve London's air quality and
reduce carbon emission including new hybrid anckzeto s si on buses on Londor
buses to make them cleaner, introducing a citywide Low Emission Zone (LEZ), (see box below),
initiatives to encourage cycling and walking, smoothing the flow of motor vehicles to reduce pollution,
and promoting zeremitting electric vehicles.

These measures alone are not enough to minimise the risk to human health and quality of life and to
achieve aiguality limit values. As such the Mayortaksn further actions including:.

1 An age limit for black cabs and private hire vehicles that will retire 2,600 of the most polluting
vehicles in 2012;

1 Investment in cycling;

1 Cleaner hybrid and hydrogen buses

1 A £5m Clean Air Fund from DfT which has targeted pollution reduction measures, such as dust
suppressants, green walls and other green
across central London where particulate matter concentrations asé& highe

Tighter standards for the London Low Emission; Zone

Making construction and demolition sites cleaner to improve local air pollution;

Using the planning system to redaagssions from new developments;

Improving energy efficiency in 55,000 homes4@0 public buildings

A = 4 4 =

Raising awareness amongst Londoners to the impacts of air quality and what they can do to
help deliver Cleaner Air for London.
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London Low Emission Zone (LEZ)

The London Low Emission Zone (LEZ) is a fpaffidcioncharging scheme which aims {
ensure that the most polluting heavy dieskeickes dring in the Capitddecome cleaner.
The vehicles currently affected include heavy goods vehicles, light goods vehicles,
coaches, large vans and mini buses.

The LEZ covers most of Greater London. To drive within it without paying a daily ¢
thesevehicles must meet certain emissions standards that limit the amount of partig
matter coming from their exhausts. The emissions produced by a vehicle are estim
based upon the vehicle types, #ge and whether any retrofit emissions abatement
technology has been installed.

The LEZ is administered gisportfor London (TfL) It started operating in February
2008 with phased introduction of an increasingly stregane. Phase IV was introduce
on the 3 of January 2012.

The LEZ has been veffective in reducing emissions and compliance with the curre
(January 2012) standards is already high at 92 per cent for lorries, buses and coag
98 per cent for vans and minibuses. It is estimated that Phases 1 and 2 of the LEZ
reduced emission$ PM10 by 28 tonnes in 2008. The new standards introduced in

January 2012 are expected to broadly double the reduction in emissions achieved

More information can be foundtdtp://www.tfl.g ov.uk/roadusers/lez

8.2 Borough level actions

Exemplar Air Quality Borough

28

The GLA is the processfdaunching the Air Qualiggxemplar Borough programme. The aim of this

programme is to encourage local authotitieharebest practice and promote shaweamtking across
different internal teams (e.g public health, planning and transport etc) andaaaicsgthorities

In order to become an Exemplar Borough local authwiltibe required to makertain

commitments to improvecalair quality The commitments witicus on the following areas:

- Political leadership

- Leading by example

- Taking action

- Incorporate air quality into the planning system
- Informing the public

- Integrating air quality into public health


http://en.wikipedia.org/wiki/Air_pollution
http://www.tfl.gov.uk/roadusers/lez

In the future it is hoped additional resources will be made availak&plar boroughs through the
LIPprogramme, as well as other soyrcesnable the delivery air quality projects and activities.

Case study- Air text

In 2005 the London Borough of Croydon worked with the European Space Agq
and Cambridge Environment Research Consultants to develop an air quality
forecasting service called airTEXT. This service providedtiofoon the level of
poll ution in the borough using ®I oW
moderate or high levels of pollution are expected subscribers to the airTEXT s
would receive a text message, call or voicemail. This would ensdsigibet to
determine what action they may need to take in order to prepare themselves fq
expected level of pollution, e.g. taking a different route/mode of transport to wg
keeping their medication with them or not exercising outside on cestain d

After a successful trial the airTEXT service was rolled out across London with |
from the Mayor of London and Defra. In 2012 a new app was developed which
provides information on four heal#levant alerts: UV, pollen, air quality and
temperatue.

Currently around 10,000 people use the airTEXTesnaagh text, Twitter or the
website.

LBHammersmithand Fulham s air qual ity commitments

H&F Council implements a number of local measures to help reduce emissions and improve local air
guality. These include:

Offering 'green’ parking permit discounts to residents who drive low emission vehicles
Working with businesses and schools to implement Travel Plans that produce modal shift away
from car use

Reducing emissions from the council's own fleet by using lovoewedscles

Regulating and controlling emissions fromtmamsport sources such as industrial site and
demolition/construction work

Encouraging composting of garden and parks waste to help discourage disposal of waste
through burning on bonfires

Reducingemissions from council buildings and estates by integrating energy efficiency
measures

Using planning powers to encourage development that is sustainably designed and
constructed, reduces the need to travel and minimises emissions

Promoting the use of plib transport, walking and cycling by improving facilities, extending
bus/cycle lanes, increasing cycle parking

= = = = = =4 = =4
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1 Encouraging use of car clubs and electric vehicles by providingetiparking facilities for
car clubs and charging points in car parks
1 Planting street trees and encouraging trees and green roofs on major new development sites

8.3 Individual action
Reducing individual contribution to air pollution

Everyone can do their bit to reduce the impacts of air pollution on themselves andbatleers. S
exampleareincluded in Appendix 3.

Reducing exposure to air pollution

The health benefits of being physically active far outweigh the risks from poor air quality in London.
Only 40% of men and 28% of women in England are meeting the minimum relcionseior

physical activity of 150 minutes of moderate intensity activity (e.g. brisk walking) per week. Physical
inactivity contributes to a wide range of health problems including over 20 chronic conditions
including coronary heart disease, stroke B/diabetes, cancer, obesity, mental health problems and
musculoskeletal conditions and reduces life expectancy.

However, Londoners can reduce the risks when air pollution levels are elevated by:

{1 Signing up to receive pollution alerts fromain€EXY service or via the LondonAir
smartphone apps

{1 Planningoike ridemndwalksto avoid busy main roatisise quieteride roads and offoad
routes if availabl&

1 Plancf/our physical outdoor activities around the hourly air pollution readings which can be
found at London Aif. Table 7, below, provides health advice for both at risk individuals
(aduli[s and children withrig problems, and adults with heart problems) as well as the general
population.

32 \www.airtext.info/
33 www.walkit.com www.tfl.gov.uk
3 www.London.air.ongk


http://www.airtext.info/
https://www.tfl.gov.uk/roadusers/cycling/11682.aspx
http://walkit.com/
http://www.walkit.com/
http://www.tfl.gov.uk/
http://www.london.air.org.uk/
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Table 5. Air Quality Index *

Air
Pollution
Banding Value

Low 1-3

Moderate 4-6

High 7-9

Very High 10

Accompanying health messages for atrisk groups and
the general population

At-risk individuals* General population

Enjoy your usual outdoor

Enjoy your usual outdoor activities. o
activities.

Adults and children with lung problems, ar
adults with heart problemsho experience
symptoms, shouldconsider reducing
strenuous physical activity, peutarly
outdoors.

Enjoy your usual outdoor
activities.

Adults and children with lung problems, ar

adults with heart problems, shordduce

strenuous physical exertion, particularly  Anyone experiencing discomfc
outdoors, and particularly if they experiencsuch as sore eyes, cough or st
symptoms. Peopleith asthma may find the throat shouldtonsider reducing
need to use their reliever inhaler more ofte activity, particularly outdoors.
Older people should alsseuce physical

exertion.

Adults and children with lung problems, ac
with heart problems, and older people, sht
avoid strenuous physical activity. People v
asthma may find they need to use their
reliever inhaler more often.

Reducephysical exertion,
particulally outdoors, especially
you experience symptoms suc
cough or sore throat.

* Adults and children with lung problems, and adults with heart problems

% uk-air.defra.gov.uk/aipollution/daqi

31



Air Quality Information for Public Health Professionals i London Borough of Hammersmith and Fulham

We hope thathe information provided in this report has been a useful introduction into
quality and health issues in your borough and given youdsesdor actions you might
like to take.

It is hoped that the document will stimulate discussions within the council on how to
improve air quality and tackle the health impacts of air pollution in the borough.

Here are some suggestions for next stepsgold take:

- Include borough specific data from this report in your Joint Strategic Needs Asse

- Find your borough Air Quality officer and talk to them about what is being done lo
to tackle air quality

- Read your borough Air Quality Action Plan and identify opportunities for maximisi
the health benefits and joining up work e.g promoting physical activity through
increasing walking and cycling, then add these to your Health and Wellbeing Stra

- Use thgglossary as an easy reference guide to get to grips with the terminology

- Let us know what you think of this report, what further information would be usefu
you and what innovative work on air quality and health you are doing in your borc

More inbrmation on how the Mayor is delivering Cleaner Air in London can be found @
london.gov.uk websitgtp://www.london.gov.uk/airquality
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3 www.london.gov.uk/publication/mayeas-qualty- strategy

4 http://www.who.int/indoorair/en/

5 http://www.cityoflondon.gov.uk/business/environmentaalth/environmentaprotection/air
quality/cityair/Documents/Air%20Quality%2620Building%20Engineer%20Toolkit.pdf
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7 http://press.iarc.fr/pr213_E.pdf

8 http://www.comeap.org.uk/documents/statements/Is6ortality burdenof-particulateair
pollution.html

9 http://www.defra.gov.uk/publications/files/pb1337airpollution.pdf
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18 http://www.communities.gov.uk/communities/research/setideprivation/deprivation10/
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1 Air Pollution Bandings - The Air Pollution Information Service uses four bands to describe
levels of pollution. The bands are Low, Moderate, High and Very High. Healéhggeopl
normally notice any effects from air pollution, except occasionally when air pollution is "Very
High".

1 Air Pollution Index - The Air Pollution Index is a numerical index for air pollution ranging
from 1 to 10 related to the Low, Moderate, High\aey High Air Pollution Bandings.

1 Air Quality Management Area (AQMA) - If a Local Authority identifies any locations
within its boundaries where the Air Quality Objectives are not likely to be achieved, it must
declare the area as an Air Quality Managefitea (AQMA). The Local Authority is
subsequently required to put together a plan to improve air quality in that area.

1 Air Quality Objectives - The Air Quality Objectives are policy targets generally expressed as
a maximum ambient concentration to beea, either without exception or with a
permitted number of exceedences, within a specified timescale. The Objectives are set out in
the UK GovernmestAir Quality Strategy.

1 Air Quality Standards - Air Quality Standards are the concentrations of pdiutathe
atmosphere which can broadly be taken to achieve a certain level of environmental quality.
The Standards are based on assessment of the effects of each pollutant on human health,
including the effects on sensitive syrioups.

1 Air Quality Strategy - The Air Quality Strategy for England, Scotland, Wales and Northern
Ireland describes the plans drawn up by the Government and the Devolved Administrations to
improve and protect ambient air quality in the UK in the mddimm The Strategy sets
Objectves for the main air pollutants to protect health. Performance against these Objectives
is monitored where people regularly spend time and might be exposed to air pollution.

1 Ambient Air - The air (or concentration of a pollutant) that occurs at a particonégand
place outside of built structures. Often used interchangeably with "outdoor air".

1 Annual Mean £ The annual mean is the average concentration of a pollutant measured over
one year.

1 Asthma- the common chronic inflammatory disease of the airhangterized by variable
and recurring symptoms, reversible airflow obstruction, and bronchospasm.[1] Symptoms
include wheezing, coughing, chest tightness, and shortness of breath.
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1 Automatic Monitoring - Monitoring is usually termed "automatic” or "comwtus if it
produces regime measurements of pollutant concentrations. Automatic fixed point
monitoring methods exist for a number of pollutants, providing high resolution data averaged
over very short time periods. BAM, TEOM and FDMS instrumentswioenatic monitors.

1 Benzene (C6H6) Benzene is an organic compound. The main sources of benzene in the
atmosphere in Europe are the distribution and combustion of petrol. Benzene is a known
human carcinogen.

1 Black carbon- is aan agent which affectdimate changeand which isormed through the
incomplete combustion of fossil fuels, biofuel, and biomass, and is emitted in both
anthropogenic and naturally occurring soot. Black catiysin the atmosphere smveral
days to weeks.

9 Carbon Monoxide (CQ - Carbon monoxide is a colourless, odourless gas resulting from the
incomplete combustion of hydrocarbon fuels. CO interferes with the blood's ability to carry
oxygen to the body's tissues and results in adverse health effects.

1 Cardiovascular disease is a class of diseases that involve the heart or blood vessels
(arteries, capillaries and veins). Cardiovascular disease refers to any disease that affects the
cardiovascular system, principally cardiac disease, vascular diseases of the brain and kidney,
ard peripheral arterial disease.

1 Chronic obstructive pulmonary disease (COPD) is the occurrence of chronic bronchitis
or emphysema, a pair of commonhexisting diseases of the lungs in which the airways
become narrowed. This leads to a limitation didteof air to and from the lungs, causing
shortness of breath (dyspnea).

1 COMEAP- Committee on the Medical Effects of Air Pollutants, COMEAP is an Advisory
Committee of independent experts that provides advice to Government Departments and
Agencies on lainatters concerning the potential toxicity and effects upon health of air
pollutants.

91 Data Capture- is the term given to the percentage of measurements for a given period that
were validly measured.

1 Days with Exceedences the number of days with exdeaces is the number of days on
which at least one period has a concentration greater than, or equal to, the relevant air quality
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standard (the averaging period will be that defined by that Standard). Since the National Air
Quality Standards cover differéme periods (15 min average, 24 hour running mean etc.),
this gives a useful way of comparing data for different pollutants.

1 Diffusion Tube Samplers- tube samplerghichcollect nitrogen dioxide and other
pollutants by molecular diffusion along amtinée to an efficient chemical abdsent. After
exposure for a period time, the absorbent material is chemically analysed and the
concentration calculated.

1 Dispersion model- A dispersion model is a means of calculating air pollution concentrations
usng information about the pollutant emissions and the nature of the atmosphere. Air Quality
Objectives are set in terms of concentration values, not emission rates. In order to assess
whether an emission is likely to result in an exceedence of a prediebiek it is necessary
to know the ground level concentrations which may arise at distances from the source. This is
the purpose of a dispersion model.

1 Emission Factor- An emission factor gives the relationship between the amount of a
pollutant praluced and the amount of raw material processed or burnt.

1 Emission Inventories- Emissions inventories estimate the amount and the pollutants that
are emitted to the air each year from all sources. The National Atmospheric Emissions
Inventory covers the Wid the London Atmospheric Emission Inventory covers London.

1 EU Directives- The European Union has been legislating to control emissions of air
pollutants and to establish air quality objectives since the early 1970s. In June 2008, a new
Directive cameio force: the Council Directive on ambient air quality and cleaner air for
Europe (2008/50/EC), known as the "Air Quality Directive".

1 Exceedence An exceedence defines a period of time during which the concentration of a
pollutant is greater than, or @l to, the appropriate air quality criteria.

1 Hydrocarbons- Hydrocarbons are compounds containing various combinations of hydrogen
and carbon atoms. They are emitted into the air by natural sources (e.g. trees) and as a result
of fossil and vegetativiael combustion, fuel volatilization, and solvent use. Hydrocarbons are
a major contributor to smog.

1 Index of multiple deprivations (IMD) - The Index of Multiple Deprivation is a UK
government statistical study of deprived areas in UK local authdnitiesoveraspectof
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deprivation including income, employment, health and disability, education, housing and
services and crime and the living environment.

1 Local Air Quality Action Plan - When a Local Authority has set up an Air Quality
Management AreAQMA, it must produce an action plan setting out the measures it intends
to take in pursuit of the Air Quality Objectives in the designated area.

1 Local Air Quality Management (LAQM)- The Local Air Quality Management (LAQM)
process requires Local Autties to periodically review and assess the current and future
quality of air in their areas. A Local Authority must designate an Air Quality Management Area
(AQMA) if any of the Air Quality Objectives set out in the regulations are not likely to be met
over a relevant time period.

1 London Implementation Plan (LiP) - Local Implementation Plans (LIPs) are documents
required under the Greater London Authority Act 1999.setheyt how each borough will
deliver the Mayor's Transport Strategy in their area.

1 Nitrogen dioxide (NO,) - Nitrogen dioxide has a variety of environmental and health
impacts. It is a respiratory irritant which may exacerbate asthma and possibly increase
susceptibility to infections. In the presence of sunlight, it reacts with hydredarporduce
photochemical pollutants such as ozone.

1 Maximum hourly average- The maximum hourly average is the highest hourly reading of air
pollution obtained during the time period under study.

1 Microgrammes per cubic metre(ug/m°®) - A measure of coantration in terms of mass per
unit volume. A concentration of 1 pg/means that one cubic metre of air contains one
microgram (1® grams) of pollutant.

1 Oxides of Nitrogen (NO,) - Combustion processes emit a mixture of nitrogen oxidgs (NO
primarilynitric oxide (NO) which is quickly oxidised in the atmosphere to nitrogen dioxide

(NO).

1 Ozone (O) - Ozone (Q is not emitted directly into the atmosphere, but is a secondary
pollutant generated following the reaction between nitrogen dioxidg (iy®ocarbons and
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sunlight. Ambient concentrations are usually highest in rural areas, particularly in hot, still and
sunny weather conditions which give rise to summer "smogs".

1 Particulate matter (PM) - Airborne PM includes a wide range of particle sidediféerent
chemical constituents. It consists of both primary components, which are emitted directly into
the atmosphere, and secondary components, which are formed within the atmosphere as a
result of chemical reactions. Of greatest concern to pullic aeathe particles small
enough to be inhaled into the deepest parts of the lung. Air Quality Objectives are in place for
the protection of human health for Rnd PM .t particles of less than 10 and 2.5
micrometres in diameter, respectively.

1 Sulphur Dioxide (SG,) - Sulphur dioxide is a corrosive, acidic gas which combines with water
vapour in the atmosphere to produce acid raiyinSnbient air is also associated with
asthma and chronic bronchitis.
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Appendix 1

Annual mean concefrations of ground level pollutants in London 1996 - 2011
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Appendix 2
National air quality objectives and European Directive limit and target values for the protection of human health
Pollutant Applies Objective Concentration Date to be achieved | European obligations Date to be New or existing
measured as™® by and maintained achieved by
thereafter and maintained
UK 50pg.m™ nat to be 24 hour mean 31 December 2004 50ug.m not to be 1 January 2005
exceeded more than 35 exceeded more than 35 Retain existing
times a year times a year
UK 40pg.m annual mean 31 December 2004 40ugm? 1 January 2005
. Indicative 2010 objectives far PM,, (from the 2000 Strategy and 2003 Addendum) have been replaced by an exposure reduction approach for PM, 5 (except in
Particles (PMio) | Septfand - see below)
Scotland 50pg.m3 nat to be 24 hour mean 31 December 2010
exceeded more than 7 Retain existing
times a year
Scotland 18pg.m3 annual mean 31 December 2010
UK (except | 25ug.m? 2020 Target value 25pg.m2'2 | 2010
Scotland)
Particles (PMzs) 3 o 3 New (European
Expasure Scotland 12pg.m . annual mean 2020 Limit value 25pg.m . 2015 obligations stil
Reduction UK urban Target of 15% reduction Between 2010 and Target of 20% reduction Between 2010 under negotiation)
areas in concentrations at urban 2020 in concentrations at urban | and 2020
background'! background
UK 200pg.m not to be 1 hour mean 31 December 2005 200ug.m? not to be 1 January 2010
-~ exceeded more than 18 exceeded more than 18 -
Nitrogen dioxide times a year times a year Retain existing
UK 40pg.m? annual mean 31 December 2005 40pg.m? 1 January 2010
Ozone UK 100pg.m not to be 8 hour mean 31 December 2005 Target of 120pugm™ not to | 31 December
exceeded more than 10 be exceeded more than 25 | 2010 Retain existin
times a year times a year averaged over 9
3 years
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