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Cigarette smoke 



Smoker’s lungs 

Particulate matter 

Atmospheric  
particulates 



Air pollution is 24/7 
passive smoking for 
the entire 
population 

30,000 early deaths across the UK per annum 

attributable to air pollution. 

(Average 8 month loss of life for every person 

Especially lung disease and stroke 
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Air pollution is changing 



Air Pollution then 



Air pollution now 



Annual distance travelled by road in the UK 

Now, 774,513 diesel cars in London 

 

170,000 (30%) increase since 2012 
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The Clean Air Acts, 1956 & 1968 

• This Act aimed to control domestic sources of smoke pollution by 
introducing smokeless zones.  

– domestic emissions reduced because of smoke control areas; 

– electricity and gas usage increased and the use of solid fuels decreased; 

– cleaner coals were burnt which had a lower sulphur content; 

– use of tall chimney stacks on power stations; 

– relocation of power stations to more rural areas; 

– continuing decline in heavy industry. 
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The California Air Resources Board (CARB) & the ZEV 
program 

• The Zero Emission Vehicle (ZEV) program is a California state regulation that requires 
automakers to sell electric cars and trucks in California and 9 other states. (Connecticut, 
Maine, Maryland, Massachusetts, New Jersey, New York, Oregon, Rhode Island, and 
Vermont). The exact number of vehicles is linked to the automaker’s overall sales within the 
state. 

• Under the ZEV regulation, three distinct vehicle designs are considered “zero emission,” 
though to varying degrees. 

• Plug-in hybrid , Battery electric, Hydrogen fuel cell vehicles 
• The program’s objective is to ensure that automakers research, develop, and market electric 

vehicles (EVs),  
• By directly requiring that automakers invest in clean technology, the ZEV program is 

considered one of the nation’s most forward-looking climate policies, and a driving force 
behind an expanding market with a current offer of over 30 zero emission models available 
to the U.S. public. 
 



Sources and types of outdoor air pollution 
Particulate air pollution remains the greatest concern:  

PM10, PM2.5 and PM0.1 

 
 
 
 
 
 
 
 
 
 

     Combustion Particles 

The major challenge: modern air pollution is  
odourless, tasteless and invisible 

The Perfect Poison! 



Particulates PM2.5 



The lungs 
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Hayfever 

• Pollen coated hydrocarbons 



Risk of death and exposure to PM10 

More likely to die 



1993 NEJM six cities 

Inhalation of particulate matters (PMs) in the 
atmosphere can directly or indirectly lead to or 
deteriorate various symptoms/diseases. They 
include asthma, hay fever, increased respiratory 
symptoms, pulmonary inflammation, reduced lung 
function, and cardiovascular diseases. Recent 
evidence suggests that small PMs may be related to 
increased lung cancer risk. It is also suggested that 
long-term exposures to PMs have larger and more 
persistent cumulative effects than short-term 
exposures.  
 
The following graph shows that increased PM 
concentrations in the atmosphere are associated 
with an increased mortality.  



Air Pollution and Mortality in the Medicare Population 
Di Q, et al. N Engl J Med. 2017 Jun 29; 376(26): 2513-22 

Average PM2.5 and Ozone Concentrations 
 in the USA 2000-12 

PM2.5 Ozone, O3 

An open cohort of all Medicare beneficiaries (60,925,443) 

persons) in with 60,310,521 person-years of follow-up.  

• In the entire Medicare population, there was significant evidence of adverse 
effects related to exposure to PM2.5 and ozone at concentrations below current 
national standards. 

• This effect was most pronounced among self-identified racial minorities and 
people with low income. 



Longitudinal Analysis of Particulate Air  Pollutants 
and Adolescent Delinquent Behavior  in Southern California 
 
Diana Younan 1 

& Catherine Tuvblad 2,3 
& Meredith Franklin 1 

& Fred Lurmann 4  
& 

Lianfa Li1 
& Jun Wu 5 

& Kiros Berhane 1 
& Laura A. Baker 2 

& Jiu-Chiuan Chen 1 

J Abnorm Child Psychol 

https://doi.org/10.1007/s10802-017-0367-5 

• Longitudinal study in a multi-ethnic cohort of twins born in 1990–1995 to examine whether the 

trajectories of delinquent behavior affected by PM2.5  exposures before and during adolescence. 

• Used the parent reported Child Behavior Checklist at age 9-18 yrs. with repeated measures 

every ~2-3 yrs. (up to 4 behavioral assessments) on 682 children from the Risk Factors for 

Antisocial Behavior Study conducted.  

• The results show that PM2.5 exposure at baseline and cumulative exposure during follow-up 

was significantly associated (p< 0.05) with increased delinquent behavior.  

• The estimated effect sizes (per interquartile increase of PM2.5 by 3.12-5.18 μg/m3) were 

equivalent to the difference in delinquency scores between adolescents who are 3.5–4 years 

apart in age.  

• The adverse effect was stronger in families with unfavorable parent-to-child relationships, 

increased parental stress or maternal depressive symptoms. 

Long-term PM2.5 exposure may increase delinquent behavior of urban-
dwelling adolescents, with the resulting neurotoxic effect aggravated by 

psychosocial adversities. 



Impact of London's road traffic air and noise pollution on birth weight: 
retrospective population based cohort study. 
Smith R et al. BMJ 2017;359:j5299. 
 
Greater London and surrounding counties up to the M25 motorway (2317 km2), UK, 
from 2006 to 2010. Participants 540 365 singleton term live births 

This study suggests that in Greater London, which has 19% of all annual births in England and 
Wales, air pollution from road traffic is having a detrimental impact upon babies’ health, before 
they are born. We estimate that 3% of term LBW cases in London are directly attributable to 
residential exposure during pregnancy to PM2.5>13.8 μg/m3 



Air Pollution and Mortality 

“We are left with little doubt that 

long term exposure to air 

pollutants has an effect on 

mortality and thus decreases life 

expectancy.” 

 

29,000 deaths 

“The evidence base regarding 

the effects of long term exposure 

to air pollutants has 

strengthened since our 2001 

report.” 



The Lancet Commission on pollution 

and health. 
Landrigan PJ + 26 other authors. Lancet. 2017 Oct 19. pii: 

S0140-6736(17)32345-0. 



• Air pollution (PM and NO2) estimated to cause 
around 40,000 deaths per year in the UK 
 

• Estimated cost of air pollution is £20bn annually 
in the UK 
 

• Linked to  major health challenges of our day 
such as heart disease, asthma, COPD, lung 
cancer, diabetes and dementia 

February 23rd 2016 



Protecting future generations 

• First report to examine health 
implications of exposure to air pollution 
over lifetime 
 

• Developing heart, lung, brain, hormone 
systems and immunity can all be 
harmed by pollution 
 

• Effects growth, intelligence, asthma and 
development of the brain and 
coordination 
 





Risks to children 







Alveolar macrophages 







The Great Smog of 1952 took hold on London 65 years ago, claiming an 
estimated 4200 lives (increasing to 12,000 over following year) 

 

60 years after the Clean Air Act: the toxic legacy of King Coal. 
D.I.W. Phillips, C. Osmond, H. Southall, P. Aucott, A. Jones, S. Holgate 
 

Coal was the major cause of pollution in the UK until the Clean Air Act 
of 1956 led to a rapid decline in consumption.   
 
Although based on geographical correlations, our data provide 
convincing evidence that coal-based pollution, experienced over 60 
years ago in young children, affects human health now, by increasing 
mortality from a wide variety of diseases. 
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Air pollution monitoring 

1961 UK established the 

world's first co-ordinated 

national air pollution 

monitoring network: the 

National Survey.  

black smoke and sulphur 

dioxide at around 1200 sites 



Air pollution monitoring 
1992 - Enhanced Urban Network 

1995 -  all statutory and other urban monitoring 

consolidated into one programme 

1998 -  separate UK urban and rural automatic 

networks were combined to form  Automatic 

Urban and Rural Network 

 

2016 - 127 sites across the UK 

Includes - NOx, SO2, O3, CO, PM10, PM2.5. 
 
 

https://uk-air.defra.gov.uk/networks/network-info?view=aurn 
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Data 

https://uk-air.defra.gov.uk/interactive-map 
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 Air Quality Management Areas 

Since December 1997 each local authority has been 
carrying out a review and assessment of air quality in 
their area 

Aim : to ensure that the national air quality objectives 
are achieved 

If not: a Local Air Quality Action Plan. 



http://aqma.defra.gov.uk/aqma/home.html 

http://aqma.defra.gov.uk/aqma/home.html


Air quality objectives 



“Noxford” Street 

 

 

 

“NOxford Street” 2014: 

 

Annual mean: 143 μg/m3 

1532 hours > 200 μg/m3 



What about PM2.5? 

• no regulatory standard 

• EU Ambient Air Quality Directive sets standards for PM2.5 

• annual average EU limit value: 25 µg/m3 to be met by 

2020  

• EU target value of 15% reduction at background urban 

locations between 2010 and 2020 
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• Colchester Borough 
Council (CBC) has a 
statutory duty to review 
and assess air quality and 
pursue the achievement of 
Air Quality Objectives, as 
part of the requirements 
of the Environment Act 
1995 

• Annual Colchester Local 
Air Quality Management 
Progress Report 
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• The following officers are responsible for 
the development of this Action Plan: 

• Belinda Silkstone - Environmental 
Protection Manager (Colchester Borough 
Council) 

• Tim Savage - (Chelmsford City Council) 
• Paul Wilkinson - Transportation Policy 

Manager (Colchester Borough Council) 





“Of the seven pollutants included 
in LAQM, only Nitrogen Dioxide 
(NO2) has been assessed to 
exceed the Air Quality Objectives”. 



• In order to assess local air quality, the Council operates one 
automatic monitoring station sited in Brook Street, Colchester. 
In addition there are 59 NO2 diffusion tubes sites located 
across the Town. 



Gradko International  
NO2 diffusion tubes 



















The main source of air pollution in the Borough is road traffic emissions from major roads, notably the A12, 
A133, A134, A1232, Brook Street and Mersea Road. 





• At locations where concentrations of Nitrogen Dioxide have been 
found to exceed the Air Quality Objectives, Colchester Borough 
Council has declared four Air Quality Management Areas (AQMAs). 

• Area 1 (Central Corridors) ¡V include High Street, Head Street, 
North Hill, Queen Street, St. Botolph¡¦s Street, St. Botolph¡¦s 
Circus, St. John¡¦s Street, Osborne Street, Magdalen Street, 
Military Road, Mersea Road, Brook Street, East Street and St 
John¡¦s Street. 

• Area 2 East Street and the adjoining lower end of Ipswich Road. 
• Area 3   Harwich Road/St Andrew¡¦s Avenue junction 
• Area 4   Lucy Lane North, Stanway. 





• Colchester Borough Council commissioned Cambridge 
Environmental Research Consultants Ltd (CERC) to carry out a 
baseline air quality modelling study to support the development of 
the Low Emission Strategy, a Low Emission Zone feasibility study 
and the Air Quality Action Plan. 

 

• The study used air quality modelling to produce high resolution air 
quality maps to identify pollution hot spots and carry out source 
apportionment work. The baseline was produced for the year 2012. 



• Colchester like many other busy urban areas exceeds the legal 
limits for air quality. 

 

• OUR AIR POLLUTION IS ILLEGAL! 

 

• Does it matter? 



Correlation of Air Quality & Cause of Death in 
Colchester 

• Local Public Health data was assessed to see if there was a 
correlation between air quality and cause of death by 
respiratory disease in Colchester. It was found that although 
the majority of Wards were better than the national average, 
seven wards fared worse. 



The areas above the average for England are located centrally. The Castle ward exceeds the average for 
England by over 125%. 







How many deaths in Colchester/year? 

• In 2010 the Committee on the Medical Effects of Air Pollutants (COMEAP) published a report that 
concluded nearly 29,000 deaths in the UK at typical ages were caused by fine particulate matter air 
pollution (PM2.5). This represented a loss of total population life of 340,000 life years. 
 

• COMEAP are due to publish a further report in 2016 which will estimate the deaths caused by 
Nitrogen Dioxide. Defra has indicated that the initial estimates are that this will be equivalent to 
23,500 deaths annually in the UK. 

 
• These figures represent mortality rates of 5.7% (PM2.5) and 4.6% (NO2) in the United Kingdom. In 

local terms, using the Public Health Outcomes Framework Indicator 3.01 which is defined as the 
fraction of all-cause adult mortality attributable to anthropogenic particulate air pollution (measured 
as fine particulate matter, PM2.5). Colchester is currently measured at 5.6%. 

• Translating these mortality rates locally, nitrogen dioxide would represent a 4.5% mortality rate and 
combined with particulate matter, this would be 10.1% of deaths in Colchester attributable to air 
pollution. In 2013, this would equate to approximately 143 deaths. 



143 deaths in Colchester 

• Defra have projected that annually there are in excess of 
50,000 deaths in the United Kingdom attributable to air 
quality. For Colchester this equates to approximately 143 (10%) 
deaths in the Borough. 

 





Tackling the Problem 

• The Core Principles 
• Principle 1: Transport Planning 
• Principle 2: Public Health Engagement 
• Principle 3: Raise Awareness of Air Quality 
• Principle 4: Integrate Air Quality into Council Policies 
• Principle 5: Continued Assessment of Colchester’s Air Quality 
• Principle 6 Reduce Emissions From Personal Car Use 
• Principle 7: Low Emission Passenger Transport 
• Principle 8: Low Emission Freight & Logistics 
• Principle 9: Reducing the Impact of Development Upon Air Quality 
• Principle 10: Reducing Exposure to Air Pollution 
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The Polluter Pays 
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Decarbonise Transport 
 



Decarbonise the Grid 
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Active Transport 



We engineered hygiene into society in 
the 19th century to overcome 
infection.  
 
We need to engineer exercise in 
society in 21st Century to overcome 
obesity . 
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Engineer Exercise into Society  
– Don’t Compartmentalise / Commoditise it! 



1. more physical activity leads to better health 
– less obesity/diabetes/heart disease/cancer 

– improved mental health 

2. less road trauma 

3. improved air quality (PM10, PM2.5, NOx, GHG…) 

4. more social inclusion / cohesion… 

Health win-wins (co-benefits) of active travel: 



Working across the NHS, Public Health and Social Care system www.sduhealth.org.uk 
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The End 




