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specialist air quality consultancy. Laura Grant is a Policy Offi cer at CIWEM and coordinates CIWEM’s involvement 
in the Healthy Air Campaign.
 
Who we are, and what we do
Working for the public benefi t for a clean, green and sustainable world, CIWEM (The Chartered Institution of 
Water and Environmental Management) is the only independent, chartered professional body and registered 
charity with an integrated approach to environmental, social and cultural issues.
 
CIWEM:
· Supports thousands of members worldwide in nearly 100 countries
· Is a powerful evidence-based lobbying force in the UK and overseas
· Provides training and professional development opportunities
· Provides a forum for debate through conferences, events and publications
· Works with governments, international organisations, businesses, NGOs, the creative industries and faith groups  
 for a holistic approach to environmental issues
· Develops partnerships with like minded organisations across the world
· Supplies independent advice to governments, academics, the media and the general public
· Brings members from all over the world together under common policy issues
· Inputs directly into European and UN policy development
· Promotes and celebrates excellence through a varied awards portfolio
· Is committed to improving its own environmental performance
· Is the fi rst chartered professional body to have its Environmental Management System accredited to 
 ISO14001 standard

CIWEM is a partner in the Healthy Air Campaign. Co-ordinated by ClientEarth and supported by a 
coalition of partners with a stake in air quality and its impacts, the overall aims of the campaign are to:
 · Raise awareness of the health impacts of air pollution
 · Encourage behaviour that helps cut air pollution and exposure to it
 · Persuade all levels of government to take stronger action so that the UK complies fully with air quality law
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PURPOSE 

In the EU ‘Year of Air’ CIWEM has decided that it is timely to contribute to the air pollution 

debate.  This report provides the latest information on the air pollution challenges facing the 

UK and provides CIWEM’s own assessment on the level of policy importance for each 

pollutant.  We give a detailed background on the legislation, policies and practical actions 

that have been taken and look at the key issues affecting air pollution today:  road transport, 

small combustion plant in urban areas, planning and climate change.  The report concludes 

with details of where action is needed and where both science and policy can be 

improved.  We consider outdoor air pollutants at concentrations typical of current public 

exposure. 

 

 

 

 

 

SUMMARY OF FINDINGS 

 
CIWEM considers 

 

1. The current National Air Quality Strategy is out of date.  A new strategy is required to 

take account of the recent scientific and medical evidence on the sources and 

effects of air pollution to provide the policy framework for air quality management for 

at least the next 15 years.  This should also provide clarity on the critical levels and 

loads for the protection of the natural environment for use in decision making, such as 

planning decisions.  

 

2. The pollutants of greatest policy importance are nitrogen dioxide (NO2), oxides of 

nitrogen (NOx), particulate matter (PM), ozone and volatile organic compounds 

(VOCs).  Ammonia is also a pollutant that requires further control.  

 

3. Very significant reductions in emissions, particularly from traffic, are required to meet 

the current air quality standards.  There needs to be more public awareness of the 

health implications of NO2 and PM to achieve public acceptance of control measures 

at the local, national and international levels.  Given recent evidence of the health 

impacts of the black carbon and ultrafine components of PM and new evidence on 

the health effects of long term exposure to NO2, introducing effective policies to limit 

emissions and public exposure to these must be a priority.  

 

4. The main cause of poor air quality in the UK is road transport.  EU emission standards 

have not delivered their anticipated benefits and more needs to be done to ensure 

that real world emissions are reduced in-line with the results of Type Approval tests.  As 

the introduction of new EU regulations take time to percolate through the on-road 

fleet, other measures including reductions in traffic are required.  Non-exhaust PM can 

contribute a similar amount as exhaust emissions to roadside concentrations, albeit of 

a different composition.    

 

5. The Highways Agency should be given stronger direction and responsibility by the UK 

Government to ensure that air quality objectives are achieved alongside all roads 

where there is relevant public exposure, and that new infrastructure does not cause a 

large deterioration (e.g. more than 10%) in air quality where it is currently good.  
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6. Current regulations on emissions from combustion plant of less than 50MW (thermal 

input) are inadequate, and for those less than 20MW, almost non-existent.  These 

combustion plant can have a significant impact on local air quality and their lack of 

regulation is a real gap.  As a matter of urgency, Defra with the devolved 

administrations should introduce effective controls on NOx and PM emissions from 

small and medium combustion plant.  

 

7. Local authorities outside London need to ensure that their Local Plans include robust 

air quality policies that enable them to legitimately reject applications on air quality 

grounds, or to reduce the negative impact of a proposed development by requiring 

better design, best practice measures and techniques, and, if necessary, appropriate 

mitigation. 

 

8. New guidance is needed to ensure that air quality is well addressed in the planning 

system; to provide local planning authorities with the ability to develop robust policies 

with respect to air quality within their local plans and to ensure that the systems and 

expertise exist to adequately address air quality impacts of new developments.  

 

9. Measures to tackle climate change such as energy efficiency are important to 

reducing air pollution as well as emissions of carbon dioxide.  For example in central 

London the heating of commercial buildings is an important source of NOx; reducing 

energy demand will also reduce air pollution emissions.  This applies to transport as 

well as stationary sources.  

 

10. Some measures to tackle climate change have exacerbated air pollution, such as the 

use of biomass boilers in urban areas and the widespread switch to diesel fuel by the 

vehicle fleet.  An integrated approach between the Government departments 

responsible (DECC and Defra) is necessary to develop effective policies and avoid 

unwanted consequences.   

 

11. Although emissions from road transport remain a major concern, emissions from other 

transport modes and industry can give rise to poor local air quality.  Control of these 

sources should not be neglected. 

 

12. It is important that the criteria for Low Emission Zones (LEZs) are regularly updated to 

reflect the changing vehicle fleet.  LEZs may be an important policy option for 

meeting the EU NO2 limit values; however they require a single set of criteria to be 

established to ensure a degree of consistency across the nation.   

 

13. For voluntary measures to be effective the adverse effects of poor air quality need to 

have a much higher public profile than they currently have, which will require 

investment by central Government.  

 

14. The EU Ambient Air Quality Directives must be based on evidence.  The UK 

Government should, at a minimum, ensure that current provisions are not watered 

down.  It is important that the UK Government provides international leadership in this 

area, as has been the case with climate change.  Protection of human health and 

the environment must not be relaxed due to the current economic conditions, but 

should take full account of the impacts (which too have economic costs). 
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BACKGROUND 
 

Air pollution is Britain’s forgotten public 

health crisis.  Each year, around 29,000 

deaths are attributable to anthropogenic 

particulate matter (PM) in the UKi 1, at a 

cost to the economy of up to £15 billion a 

yearii.  PM and other air pollutants can 

affect both morbidity (illness) and mortality 

(deaths). 

 

 

Air Quality Legislation  

The Clean Air Act of 1956 and subsequent 

legislation led to significant reductions in 

sulphur dioxide (SO2) and black smoke 

from industrial and domestic sources in the 

UK.  Winter smogs, which severely 

restricted visibility due to the very high 

concentrations of particulate matter, no 

longer occur and sulphur dioxide is not 

now a significant pollutant in most areas of 

the country.  This improvement was 

achieved by the relocation of power 

stations out of urban areas, the fitting of 

emission control technologies and gas 

replacing coal for domestic heating.  

Other ambient pollutants such as carbon 

monoxide (CO) and lead have also 

largely been eliminated due to the 

introduction of unleaded petrol in the 

1980s and the control of emissions from 

petrol vehicles. 

  

However, this legislation did not solve all 

our air quality challenges.  Increasing road 

traffic has led to new forms of pollution 

becoming important.  Black smoke is no 

longer routinely monitored; having been 

largely replaced by PM10 and PM2.5 

measurements (the invisible particles with 

an aerodynamic diameter less than 10 

and 2.5 microns respectively).  Over the 

last 40 years there has also been growing 

concern over the emissions of nitrogen 

oxides (NOx) which contributes to nitrogen 

dioxide (NO2), ozone and particles in the 

                                                           
1 “The current (2008) burden of anthropogenic 

particulate matter air pollution is, with some 

simplifying assumptions, an effect on mortality 

in 2008 equivalent to nearly 29,000 deaths in 

the UK at typical ages and an associated loss 

of total population life of 340,000 life-years. The 

burden can also be represented as a loss of life 

expectancy from birth of approximately six 

months.” COMEAP, 2010 

air, which can adversely affect human 

health, and the deposition of nitrogen and 

acid, which together with ozone, can 

adversely affect sensitive eco-systems.  To 

address some of these issues new 

legislation was enacted in 1995. 

 

The 1995 Environment Act (Part IV) requires 

the Government to publish an Air Quality 

Strategy, including a series of air quality 

objectives, and review it as necessary.  It 

also put more emphasis on local 

authorities to control air quality by 

requiring them to regularly review and 

assess it against these objectives and to 

declare an Air Quality Management Area 

(AQMA) where the objectives are not 

achieved.  It also required them to publish 

an Air Quality Action Plan (AQAP).   

 

 

Air Quality Management 

The first National Air Quality Strategy was 

published in 1997, with revisions in 2000, 

2003 and 2007.  Since the first Strategy was 

published, legally binding standards for 

several air pollutants have been adopted 

at a European level, including PM, nitrogen 

dioxide, sulphur dioxide, lead, carbon 

monoxide and benzene to protect human 

health and critical levels for NOx and 

sulphur dioxide to protect vegetation 

(Directive 2008/50/EC).  These standards 

have been incorporated into UK legislation 

by The Air Quality Standards Regulations 

2010.  In addition, EU legislation sets target 

values for ozone, and the arsenic, 

cadmium, zinc and polycyclic aromatic 

hydrocarbon (PAH) content of PM.  The 

2007 Air Quality Strategy incorporates this 

European Union (EU) legislation.  However, 

it is out of date with regard to PM2.5 

because it was published before the EU 

standard was adopted. 

 

There are currently over 500 AQMAs 

declared for NO2, 100 for PM10 and 8 for 

SO2.  Only two percent were declared 

solely due to industrial emissions with the 

vast majority being due to road transport 

emissions.   
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The AQAPs have, in general, been 

ineffective at reducing emissions because 

many local authorities do not have any 

powers to control traffic.  Unitary 

authorities (as the highways authority), do 

have control over most roads within their 

boundaries, but the busiest roads tend to 

be those controlled by the Highways 

Agency.  The highways authorities tend 

not to give high priority to controlling 

emissions as often large reductions are 

required to meet the objectives, which 

would require significant changes to the 

local road network.  This is perceived to be 

politically unacceptable.   

 

Government air pollution policy has also 

focused on climate change, and although 

policies that reduce carbon dioxide (CO2) 

emissions often also reduce other 

pollutants, some policies have had a 

detrimental impact on air quality.  For 

example, the encouragement of biomass 

boilers in urban areas has added new 

sources of pollution, where there is often 

existing poor air quality.  Another example 

has been the encouragement of diesel 

cars, which are generally more fuel 

efficient than petrol cars, through the 

introduction of the CO2 based vehicle 

excise duty. 

 

 

In reality  

High concentrations of NO2 and PM arise 

from many sources, but concentrations 

are greatest close to busy roads.  There is 

evidence that the series of increasingly 

stringent emission limits for new vehicles 

has not delivered the expected benefits in 

the real world.   

 

Ambient NO2 concentrations have not 

declined due to several factors.  For 

example, there has been no clear change 

in NOx emissions from diesel cars over the 

past 20 years, and the increasing use of 

diesel by the light duty fleet and the use of 

certain control technologies to reduce PM 

emissions have increased the proportion of 

NOx emitted as NO2.  Diesel particle filters 

are very effective at reducing both the 

mass of PM and the number of particles, 

but engine manufacturers have found 

cheaper, but less effective, methods to 

meet the PM emission limits.  

 

It has become clear that meeting the EU 

limit values for NO2 and PM10 will be 

difficult.  When the original 1997 Strategy 

was published the general view was that 

all the EU limit values, which were being 

negotiated at the time, would be 

achieved by a wide margin.  A series of 

measures were introduced designed to 

reduce emissions from large combustion 

plant, other industrial sources and vehicles, 

and these were expected to be effective 

at meeting the limit values.  In reality it has 

not proved possible to achieve the limit 

values for NO2 and PM10 by the required 

dates in all areas of the UK. 

 

To assess compliance with the EU Directive 

the UK is divided into 43 zones and 

agglomerations.  Of these, 40 failed to 

achieve the annual mean NO2 limit value 

and one (Greater London) failed to meet 

the daily PM10 limit value.  The European 

Commission has declined a Government 

application for a time extension for 12 

areas which the UK Government has not 

demonstrated that the NO2 limit value will 

be achieved by 2015.  In addition, the UK 

Government had to withdraw its 

application for a time extension for 16 

zones that will not meet the limit value until 

2020 or 2025.  There is an on-going legal 

battle between ClientEarth (a group of 

environmental lawyers) and Defra over the 

non-attainment of the NO2 limit values, 

and the UK Government faces the threat 

of the Commission starting infraction 

action, which could result in significant 

fines. 

 

 

A new strategy 

The current National Air Quality Strategy is 

out of date. A new Strategy is required to 

take account of the recent scientific and 

medical evidence on the sources and 

effects of air pollution.   

 

Given the evidence of the health impacts 

of PM, new policies are required to 

effectively reduce public exposure.  These 

may need to focus on the different 

components and sizes of PM such as black 

carbon and ultrafine particles (PM0.1).  

New evidence is also emerging of the 

health effects of long term exposure to 
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NO2, and given the widespread non-

compliance with the EU limit value, 

introducing effective policies to limit NOx 

emissions and public exposure to NO2 must 

be a priority.  The impact of air pollution on  

the natural environment is also important 

and the national air quality strategy should 

include critical levels and critical loads to 

be used in decision making such as for 

planning applications. 

 

The EU has declared 2013 the ‘Year of Air’.  

With a review of the European air quality 

policy ongoing, it is an optimum time for 

the UK Government to amend the 

national air quality strategy to provide the 

policy framework for air quality 

management for at least the next 15 

years.   

 

In this report, CIWEM provides the latest 

information on the air pollution challenges 

facing the UK and provides our own 

assessment on the level of policy 

importance for each pollutant (see 

appendix).  The next section details the 

key issues affecting air pollution today:  

road transport, small combustion plant in 

urban areas, planning and climate 

change.  
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KEY ISSUES  
 

Small scale combustion in urban areas 

Burning both fossil fuels and biomass emits 

NOx and PM.  The PM is largely composed 

of black carbon, which is now thought to 

be responsible for the cardiovascular 

health effects and premature mortality 

due to both short term (24-hour) and long 

term (annual) exposure.  It is also 

important with respect to climate change. 

 

The current regulations on emissions from 

combustion plant of less than 50MW 

(thermal input) are inadequate, and for 

those less than 20MW, it is almost non-

existent (3MW for processes burning 

waste).  The Clean Air Act 1993 requires 

emissions from chimneys to be smokeless 

and free of dust and grit and controls the 

height of chimneys.  It does not explicitly 

control emissions of PM that are invisible to 

the naked eye, i.e. PM2.5 and PM10, nor 

does it control NOx emissions. 

 

These combustion plant can have a 

significant impact on local air quality and 

their lack of regulation is a real issue which 

should be addressed as a priority.  

 

 

Road transport 

The main cause of poor air quality in the 

UK is road transport; it is the main source of 

pollution in 92% of AQMAsiii.  Emissions can 

be reduced in a number of ways including 

using cleaner vehicles, controlling in-

service emissions (e.g. by MOT and on-

road tests), reducing congestion (emissions 

are greatest during stop-start driving), 

reducing the number and length of 

journeys by private car and the movement 

of freight by road.   

 

NOx emissions from road traffic have not 

improved in line with the EU emission limits 

as anticipated.  In-service tests have 

shown no change in NOx emission from 

diesel cars over the last two decades, and 

bus emissions may have increased over a 

similar period.  Emissions from heavy goods 

vehicles were static until Euro IV emission 

standards (from 2008), where NOx 

decreased by about one third.  It is vital 

that future EU emission regulations result in 

real world improvements to vehicle 

emissions in line with the results in Type 

Approval tests.  The Department for 

Transport has a key role in promoting 

better vehicle emission regulations in the 

EU.   

 

As the population of the UK grows there is 

likely to be more demand for cars and 

therefore technology will need to 

continually improve just to keep emissions 

at current levels.  Achieving large 

reductions in emissions is likely to require a 

significant reduction in traffic, a difficult 

policy choice.  Reductions in traffic would 

improve flow and reduce the emissions 

impacts of congestion.  Congestion is one 

of the factors that lead people to use 

public transport or cycle, however there is 

evidence that the provision of good 

cycling and walking infrastructure can 

change travel modes.  

 

Emissions can be controlled by restricting 

the type of vehicles within a defined area, 

i.e. a low emission zone (LEZ).  London has 

the world’s largest LEZ2, which along with 

the normal fleet turnover, is expected to 

reduce PM10 and NOX emissions by a third 

by 2015.  However these projections may 

be optimistic in light of the recent 

evidence on the real world emissions 

performance of vehicles.  Transport for 

London are looking at the feasibility of an 

ultralow emission zone, covering the 

congestion charge area, where almost all 

the vehicles running during working hours 

will be either zero or low emission by 2020.   

 

The UK Government sees LEZs as an 

important policy option for complying with 

the EU limit values; they were found to the 

most cost effective of the measures 

evaluated for delivering improvements to 

NO2iv.  However a single set of criteria 

needs to be established to ensure a 

                                                           
2  London has the world’s largest Low Emission 

Zone introduced in 2008. In January 2012 the 

standards for heavy duty vehicles operating in 

the zone were tightened to at least Euro IV 

emission standards for particulate matter; and 

also to include vans and minibuses for the first 

time, these are required to meet at least Euro III 

standards for particulate matter). Cars are not 

included. 
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degree of consistency between LEZs in 

different towns, to make it easier for drivers 

to comply.  It is also important that the 

criteria for LEZs are regularly updated to 

reflect the changing vehicle fleet. 

 

In April 2011 the Government allocated 

the Mayor of London a further £5 million to 

help extend his programme of local 

measures including a range of targeted 

hotspot methods to improve air quality in 

those areas most at risk from exceeding EU 

limit values.  Currently owners of vehicles 

that emit less than 100g/km CO2 are 

eligible for full Congestion Charge 

exemption. From 2016 only electric 

vehicles and vehicles that emit 75g/km or 

less of CO2 will qualify, in a bid to limit the 

growing number of diesel vehicles on 

London's roads.  

 

In addition Defra’s annual air quality 

grants have focused on measures to 

reduce emissions, including voluntary 

means of working in partnership with local 

employers, freight and logistics firms, bus 

operators and others to reduce emissions.  

 

For voluntary measures to be effective the 

adverse effects of poor air quality need to 

have a much higher public profile than 

they currently have, which will require 

investment by central government.   

 

 

Planning 

The planning system can play a role in 

determining where polluting development 

can be located and protecting sensitive 

development, such as housing, from poor 

air quality.  It can also be used to promote 

and fund low emission strategies such as 

the installation of electric charging points.  

The Mayor of London requires all new 

development to be ‘air quality neutral’, 

which will require the calculation of the 

NOx and PM emissions of new 

developments, and their off-setting where 

they are above defined benchmarks.    

 

Local authorities outside London need to 

ensure that their Local Plans include robust 

air quality policies that enable them to 

legitimately reject applications on air 

quality grounds, or to reduce the negative 

impact of a proposed development, by 

requiring better design, best practice 

measures and techniques, and, if 

necessary, appropriate mitigation.  In 

particular, the planning system can be 

used to stop the development of 

significant combustion sources of NOx and 

PM in urban areas.  Whilst the regulation of 

emissions from combustion plants of less 

than 20MW (thermal input) remains weak, 

as discussed above, it is important that 

local planning authorities require air 

quality assessments to be undertaken to 

ensure that the air quality objectives are 

not exceeded.    

There is concern that the drive to ‘simplify’ 

the planning process, and the repeal of 

much guidance (including guidance on 

pollution), will result in air quality not being 

adequately protected in the planning 

system. 

On the other hand, there are examples of 

local authorities using air quality to stop 

development particularly in areas where 

critical levels and critical loads, not set in 

the Air Quality Strategy or in legislation, are 

already exceeded on European 

designated sites.  These decisions have 

been supported by Planning Inspectors 

who have rejected appeals for a single 

home on grounds of damage to an 

ecological site.  New guidance is required 

to enable better decision making where 

the condition of an ecological site is often 

largely determined by factors other than 

air pollution, which, in any case, has often 

improved over recent decades.  

 

 

Climate change  

Emissions of the main greenhouse gas, 

CO2, and NOx and PM are linked, as they 

are all emitted from the same sources, i.e. 

during combustion of fuels.  Many 

measures to reduce CO2 emissions also 

reduce urban air pollutants, such as 

energy efficiency measures and 

encouraging modal shift away from 

private cars.  However, some measures 

exacerbate air pollution so an integrated 

approach between the Government 

departments with responsibility for these 

issues (DECC and Defra) is necessary to 

develop effective policies and avoid 

unwanted consequences.  
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Ozone is a very important climate change 

gas and regional air quality pollutant, so its 

production and precursor emissions must 

also be considered in both air quality and 

climate change policies.  

 

Similarly black carbon, a component of 

PM formed during combustion processes, 

is a potent greenhouse agent.  It is short-

lived in the atmosphere, unlike CO2 and 

therefore reducing its emissions in the 

atmosphere would have a more 

immediate impact on global warming 

than reducing CO2 emissions.  It may also 

be a better indicator of the impact of PM 

on public health than PM10.  

 

Other greenhouse gases, known as the F-

gases (hydrofluorocarbons (HFCs) 

perfluorocarbons (PFCs) and Sulphur 

Hexafluoride (SF6)) are used for heat 

exchangers in refrigeration and air-

conditioning.  Although emitted in 

relatively small quantities, they are 

increasing, and many are several 

thousand times more potent than CO2.  

The main alternative is to use ammonia, 

which is itself an air pollutant, and 

therefore there is a need for research and 

development into alternatives and 

increased efficiency of heat exchangers.   

 

 

Particulate Matter 

Over recent years there has been 

increasing evidence that PM2.5 is 

responsible for the cardiovascular 

mortality and morbidity associated with 

exposure to PM.  According to the World 

Health Organization (WHO)v there is also 

emerging evidence that long-term 

exposure to PM2.5 is related to 

atherosclerosis, adverse birth outcomes 

and childhood respiratory disease.  There 

may also be a link between exposure and 

neurodevelopment and cognitive function 

as well as other chronic conditions such as 

diabetes.  Recent long-term studies are 

showing associations between PM2.5 and 

mortality at levels well below the current 

annual WHO air quality guideline level 

(10μg/m3)vi.    

There are three important components of 

PM2.5 – black carbon, secondary organic 

aerosols, and secondary inorganic 

aerosols.  Black carbon particles are 

associated with cardiovascular health 

effects and premature mortality for both 

short-term and long-term exposure. 

Epidemiological studies continue to report 

associations between sulphates (derived 

from SO2 emissions) or nitrates (from NOx 

emissions) and human healthvii.  There is 

growing information on the health effects 

of organic carbon with health effects.   

Effects from short-term exposure to coarse 

PM (between PM2.5 and PM10, denoted as 

PM10-2.5) have been observed 

independently of those related to fine 

particles (PM2.5).  Coarse and fine PM 

deposit at different locations of the 

respiratory tract, have different sources 

and composition, act through partly 

different biological mechanisms and result 

in different health outcomes.  However it is 

important that these coarser particles are 

also controlledviii.  

 

There is now significant epidemiological 

evidence on the association between 

short-term exposures to ultrafine (<0.1 μm; 

PM0.1) particles (UFPs) and cardio-vascular 

and respiratory deterioration including 

heart disease.  Clinical and toxicological 

studies have shown that ultrafine particles 

act through different mechanisms to the 

larger particles that dominate mass-based 

metrics such as PM2.5ix.  They can induce 

internal inflammation when penetrating 

the lung into the blood circulation system. 

UFPs are not currently explicitly covered by 

any emission legislation, although the Euro 

VI emissions limits for heavy/light duty 

vehicles respectively will count the number 

of particles. Whilst the mass of particles is 

largely determined by the larger particles, 

the number of particles is dominated by 

the UFPs.  This highly-variable pollutant 

does not fit with current air quality 

legislation and is covered by a separate 

CIWEM Policy Position Statement on UFPs. 

 

 

Heath effects of traffic pollution  

Traffic is a significant source of urban air 

pollution and several studies have 

observed health effects in residents living 

close to roads.  These effects are unlikely 

to be explained by PM2.5 mass since this is 

only slightly elevated near roads, but may 

be associated with other pollutants such 

as UFPs, NO2, black carbon, polyaromatic 
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hydrocarbons and some metals which are 

elevated near roads.  Toxicological 

research increasingly indicates that non-

exhaust pollutants could be responsible for 

some of the observed health effectsx.  

 

Much air quality policy over recent years 

has been driven by the need to reduce 

NO2 concentrations to meet the EU annual 

mean limit value, despite weak evidence 

of the health effects at concentrations 

typically experienced in the UK.  However 

a number of studies have documented 

associations between day-to-day 

variations in NO2 and variations in 

mortality, hospital admissions and 

respiratory symptoms, and between long-

term exposure to NO2 and mortality and 

morbidity.  Both short- and long-term 

studies have found these adverse 

associations at concentrations that were 

at or below the current EU limit values.  

However it remains unclear as to whether 

the long term health effects observed are 

due to NO2 or to other pollutants present 

with NO2xi.   

 

 

Ozone 

Long term average ground level ozone 

concentrations are increasing.  It is both a 

potent greenhouse gas and an air 

pollutant.  It is a powerful oxidising agent, 

giving rise to human health effects as well 

as damaging plants and materials.   

 

Ozone is a secondary pollutant formed in 

the atmosphere in a series of chemical 

reactions involving NOx, volatile organic 

compounds (VOCs) and sunlight, and can 

be transported over long distances.  It is 

difficult to control directly, so reducing 

emissions of its precursors is very important. 

 

Policies that reduce NOx emissions can 

also reduce overall ozone concentrations 

as well as NO2 concentrations, although 

paradoxically ozone concentrations in 

dense urban areas can be locally 

suppressed by NOx pollution.  In some parts 

of Europe reducing VOC emissions would 

be more effective; however in the UK it is 

likely that reducing both NOx and VOCs 

would be effective. 

 

 

Ammonia 

Ammonia is a very different pollutant 

compared to NOx and PM in that it is 

emitted not from combustion but from 

livestock.  To date little action has been 

taken to control its emission despite its 

known impacts on valuable habitats, such 

as heathland.   

 

Ammonia is a source of nitrogen, a 

nutrient to plants, and when it is deposited 

onto land it can enrich the nitrogen 

content of habitats.  Semi-natural habitats 

can only tolerate low levels of nutrients 

and the deposition of ammonia (and 

nitrogen from NOx in the air) can disrupt 

the delicate balance of plant 

communities, favouring the growth of a 

few common, fast-growing species at the 

expense of a greater range of plants. 

 

Ammonia can also cause acidification 

and eutrophication of upland water 

courses and bodies, and can directly 

damage certain plants, although this is 

generally only near very large pig and 

poultry rearing units. 

 

 

Other sources 

Other sources of pollution including 

industry, shipping and aviation can have a 

significant impact on local air quality, and 

therefore it is important that these sources 

are also adequately controlled though the 

relevant planning, permitting and licensing 

systems.  

 

 

Indoor air  

The legal framework for addressing indoor 

air pollution remains separate to that 

protecting ambient (outdoor) air, and it is 

not dealt with in detail in this report.  The 

main sources of indoor air pollution in the 

UK are tobacco smoke, bio-aerosols, faulty 

gas appliances, volatile or semi-volatile 

chemicals emitted from construction and 

furnishing materials and products for DIY.   

 

Improvements in energy efficiency have 

reduced ventilation, raising indoor air 

pollution.  The extent and health impacts 

from indoor air pollution remain poorly 

understood.  According to the World 

Health Organization: “The large number of 
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indoor air pollutants, including chemical 

and biological contaminants, and the 

influence of a variety of factors such as 

the nature and location of sources, air 

exchange between indoor and outdoor 

environments and individual behaviour 

make accurate estimations of health 

effects very difficult.” xii 3  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
3  More information on indoor air pollution is 

available from the WHO, e.g. Guidelines for 

Indoor Air Quality: selected pollutants, 2010. 
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REMAINING CHALLENGES  
 

CIWEM contends that whilst some scientific 

challenges remain in understanding the 

impacts of air pollution, there is still 

considerable progress that can be made 

by addressing political barriers.   
 

 

Scientific 

 

 Atmospheric dispersion modelling 

provides a useful insight into the effect 

of emissions on air quality and the 

interactions of different types of 

pollution.  It is also useful for assessing 

future trends in pollutants, such as NO2 

concentrations.  This process takes 

information regarding the quantities of 

pollutant emitted from each source, 

the existing background 

concentrations, the location of the 

source and local topology (such as 

street canyons) and meteorology.  

However, modelling is a complex 

process and the models contain a 

number of uncertainties.  It is vital that 

decision makers understand these 

uncertainties and they are fully taken 

into account in the development of 

new policy. 

 

 Emission factors used in dispersion 

models and for the prediction of future 

emission trends need to reflect real 

world conditions.  This is particularly the 

case for road vehicles where emissions 

measured over the legislative test 

cycles have been shown to be lower 

than on-road.  The emission factors 

need to be derived from tests on a 

large number of vehicles representative 

of those on the road and over a range 

of driving conditions.  This will ensure 

that the emissions factors include the 

deterioration of emission control 

equipment, including catalysts, as 

occurs in the real world.  There is also a 

need to more fully understand the age 

profile and distance travelled of 

different types of vehicles on the road, 

as forecasts from the National 

Atmospheric Emission Inventory (NAEI) 

have been overly optimistic when 

estimating future emissions, particularly 

the impact of new emission limits.  In 

recent years the Government has 

reduced its testing programmes. 

 

 There is a need to understand the 

contribution of non-exhaust vehicle 

emissions and the re-suspension of road 

dust to PM10 concentrations.  As 

exhaust emissions decline in future 

years, with the more widespread use of 

diesel particle filters, these sources will 

become increasingly important and 

new abatement methods will need to 

be adopted.   

 

 Further work is needed to understand 

the health effects of ultrafine particles 

and to develop internationally 

acceptable measurement protocols to 

ensure that the particles are being 

sampled and analysed consistently.  

This is particularly difficult for UFPs 

because they change their 

characteristics as they form and grow in 

the atmosphere.  This highly-variable 

pollutant does not fit with current air 

quality legislation and is covered by a 

separate CIWEM Policy Position 

Statement on ultrafine particles. 
 

 

Political 

 

 There needs to be greater public 

awareness of the health implications of 

NO2 and PM to achieve public 

acceptance of measures for their 

control at the local, national and 

international levels.  Very significant 

reductions in emissions, particularly from 

traffic, are required to meet the current 

air quality standards.  Evidence 

suggests that making the health 

standards more stringent would reduce 

the health burden, but would require 

even further cuts to emissions.   

 

 At the local level, measures to reduce 

air pollution might include low emission 

zones and reduction in traffic where 

there is significant public exposure to 

poor air quality.  Public pressure is 

important to challenge the current 

inadequacies of local highway 

authorities in solving air quality.  
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 The Highways Agency should be given 

stronger direction and responsibility by 

the UK Government to ensure that air 

quality objectives are achieved.  

Currently local authorities have to work 

in partnership with the Highways 

Agency, but if the Highways Agency 

was responsible for local air quality from 

traffic emissions more progress is likely to 

be achieved.  The Highways Agency, 

as a larger organisation, can afford 

greater in-house expertise and is also 

likely to have the ability to exercise 

more influence.  

 
 Further steps are needed to ensure that 

future legislation effectively controls 

emissions.  For example the UK 

Government should undertake a 

comprehensive programme of in-

service testing of a sufficiently large 

sample of vehicles (to be 

representative of the vehicle fleet) to 

understand what is actually being 

emitted from the current fleet.  A range 

of approaches is needed including 

remote sensing and on-board portable 

emission monitoring.  For vehicles 

meeting the Euro VI standard the UK 

Government should test a range of 

vehicles as they become available on 

the market to ensure that they meet 

the legislated in-service requirements, 

and to act quickly if they do not. 

 

 Some motorists use electronic ‘chips’ to 

override the electronic management 

system of their vehicle; an essential part 

of the emission control.  More should be 

done to clamp down on the selling, 

fitting and use of these devices.  

 

 Consideration should be given to the 

use of transient testing with 

appropriately stringent limits at the 

annual MOT Test.  This would identify 

more gross emitters, particularly diesel 

vehicles.  

 

 As a matter of urgency Defra, with the 

devolved administrations, should 

introduce effective controls on NOx and 

PM emissions from small and medium 

combustion plant.  If the introduction of 

new legislation cannot be introduced in 

the short term, at a minimum, the 

application of best available 

techniques to reduce emissions should 

be a condition of receiving fiscal 

incentives such as the Renewable Heat 

Incentive and other small-scale 

renewable energy support 

programmes.  

 

 The UK Government should argue for no 

relaxation of the current air quality limits 

in the negotiations in Europe on the EU 

review of air quality legislation.  It should 

also support the introduction of 

emission limits for small and medium 

combustion plants to ensure that there 

is no detrimental trade impact of 

unilaterally introducing controls in the 

UK.   

 

 While ultrafine particle pollution does 

not readily fit with current air quality 

regulation and data on public exposure 

is limited, there is sufficient toxicological 

and biomedical evidence to show 

controls on their emissions from vehicles 

and industry are urgently needed. 

 

 The promotion of more efficient use of 

energy is important to reducing air 

pollution as well as emissions of CO2.  

For example in central London the 

heating of commercial buildings is an 

important source of NOx; reducing 

energy demand will also reduce air 

pollution emissions.  This applies to 

transport as well as stationary sources.  

 

 New guidance is needed to ensure that 

air quality is well addressed in the 

planning system; to provide local 

planning authorities with the ability to 

develop robust policies with respect to 

air quality within their local plans and to 

ensure that the systems and expertise 

exist to adequately address air quality 

issues.  
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CONCLUSION 

 

Air pollution is Britain’s forgotten public 

health crisis. Each year, around 29,000 

deaths are attributable to anthropogenic 

particulate matter in the UKxiii, at a cost to 

the economy of up to £15 billion a yearxiv. 

 

Through CIWEM’s review of the latest 

scientific evidence (see appendix) we find 

that the pollutants that are of greatest 

policy importance are nitrogen dioxide, 

oxides of nitrogen, particulate matter, 

ozone and volatile organic compounds.  

Emissions of ammonia also need to be 

paid greater attention, but will require 

difference approaches as it is emitted not 

from combustion but from livestock. 

 

There will need to be a much greater 

commitment to raise awareness of the 

health implications of nitrogen dioxide and 

particulate matter to achieve greater 

acceptance of the measures to control 

them, such as the very significant 

reduction in emissions from traffic that are 

needed to meet air quality standards. 

Introducing effective policies to limit 

emissions and public exposure to 

particulate matter and nitrogen dioxide 

must be made a priority. 

 

Health effects were found to vary 

between pollutants, from cardiovascular 

morbidity and mortality, irritating airways 

and reducing the flow of air to the lungs to 

increasing a person’s susceptibility to 

allergens.  Damage to the natural 

environment can also occur through the 

acidification and eutrophication of semi-

natural habitats, reducing agricultural 

yields and stunting plant growth.  Carbon 

monoxide, ozone and black carbon also 

have a powerful potency with regards to 

climate change.   

CIWEM contends that whilst some scientific 

challenges remain in understanding the 

impacts of air pollution, there is still 

considerable progress that can be made 

by addressing political barriers.  Where 

lack of knowledge exists (e.g. with ultrafine 

particles), there still may be sufficient 

evidence to show that controls on 

emissions are urgently needed. 

 

Protection of human health and the 

environment must not be relaxed due to 

the current economic conditions, but 

should take full account of the health 

and environmental impacts, which too 

have economic costs.  

 

It is important that the UK Government 

provides international leadership in this 

area, as has been the case with climate 

change.  Working with Europe is also 

important to ensure that there is no 

detrimental trade impact of unilaterally 

introducing controls in the UK.   

 

The last amendment to the National Air 

Quality Strategy was published six years 

ago.  We believe the current strategy to 

be out of date and a full revision is 

required to reflect the current evidence of 

the harm being done to human health 

and ecological systems, and the policies 

and priorities of the Government over the 

medium term, to 2030.  
 

The EU ‘Year of Air’ is an optimum time for 

the UK Government to amend the 

national air quality strategy to provide the 

policy framework for air quality 

management for at least the next 15 

years.   
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APPENDIX: AIR POLLUTION SOURCES AND CONSEQUENCES  
 
 

 

 

Nitrogen Dioxide (NO2) and Oxides of Nitrogen (NOx) 

Sources 

Oxides of nitrogen (NOx) are formed during combustion, and consist mainly of nitric oxide (NO) and 

nitrogen dioxide (NO2).  Most of the NOx emissions are in the form of NO, which is then converted in 

the atmosphere to NO2.  Over time this might be further oxidised to form acid rain and secondary 

inorganic particles such as ammonium nitrate.  
 

In urban areas the main source of NOx is road vehicles, for instance in London it is currently estimated 

that 42% of the emissions are from motor vehicles. Domestic and workplace gas use is also a major 

contributor.  

Consequences 

Exposure to NO2 can decrease lung function and increase a person's susceptibility to allergens and 

affect asthmaticsxv. 
 

Nitrogen oxides in the atmosphere can be deposited into fresh waters and land, thus causing nutrient 

enrichment (eutrophication), and a reduction in biodiversity in sensitive ecological sites (such as 

RAMSAR sites, Special Areas of Conservation and Special Protection Areas). 
 

NOx can react with other pollutants to form chemicals toxic to the environment such as ozone and 

other oxidising agents. 
 

NOx emissions are also a precursor to secondary particles in the atmosphere. 

Level of policy importance 

High 

Ozone (O3) (in the lower atmosphere) 

Sources 

Ozone is a secondary pollutant, produced when NOx and volatile organic compounds react in the 

presence of sunlight.  The reactions take place over many hours and the source of the ozone 

precursors may be several hundred kilometres away.  For example in the south of England a significant 

proportion of ozone is formed from primary pollutants emitted in Europe
xvi

. 
 

Local nitric oxide (NO) emissions can suppress ozone levels, forming NO2, but paradoxically, only by 

reducing NOx emissions (and VOC emissions), can ozone levels be reduced overall. 
 

There is evidence that long-term average concentrations of ozone are increasing. 

 

Consequences 
 

 

Long term exposure to ozone increases respiratory mortality and possibly also cardiorespiratory 

mortality.  It may also affect mortality amongst people with predisposed conditions such as chronic 

obstructive pulmonary disease, diabetes, congestive heart failure, and myocardial infarction.  It can 

have an adverse effect on asthma incidence, asthma severity, and lung function growth.  Ozone 

exposure may also affect cognitive development and reproductive health including premature birth.  
 

Short term exposure to ozone has been associated with cardiovascular and respiratory mortality and 

morbidity.  
 

Ozone is a powerful oxidising agent and acts as an irritant.  It reacts with many materials, often 

shortening their life, or requiring the addition of chemical to reduce its susceptibility to ozone attack, 

e.g. vehicle tyres. 
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Ozone causes a reduction in agricultural yields by interfering with photosynthesis and stunting plant 

growth. 
 

Ozone is also a powerful greenhouse gas.  
 

Level of policy importance 

High 

Particulate Matter  

Particles or particulate matter (PM) come from numerous different sources and are a complex mixture 

of both organic and inorganic substances which can include carbon, sulphate, nitrate, ammonium, 

minerals and metals.  They are generally divided on the basis of their size (aerodynamic particle 

diameter) with the most common being PM2.5, PM10, and ultrafine (UFP) particles. 
 

Large visible particles, more generally called dust, can soil surfaces and cause annoyance and loss of 

amenity to local communities.  Where there are very high levels of dust the particles can deposit in the 

eyes and nose and on the skin causing discomfort.  These particles are typically created by 

mechanical process from sources such as quarries and demolition and building sites. 

PM10 

Sources 

PM10 is defined as particles which pass through a size-selective inlet with a 50% efficiency cut-off at 

10μm aerodynamic diameter, but is commonly referred to as PM smaller than 10 micrometres (μm or 

0.001mm) in diameter.   
 

Traditionally domestic and industrial coal combustion was the major sources of PM10.  Today, in urban 

areas road transport is the major source, with about half coming from vehicle exhausts, particularly 

from diesel vehicles, and half from the wear of brakes, tyres and road surfaces.  Other important urban 

sources, albeit difficult to quantify, are the re-suspension of PM deposited on road and demolition and 

construction activities.   

Consequences 

There have been numerous studies that associate PM10 with cardiovascular morbidity and mortality, 

and there would be health benefits of reducing PM10 concentrations below the current EU limit value.  

However, it appears that much, but not all, of the effects are due to the smaller fraction (PM2.5).  
 

There is also evidence that short-term exposure to coarse particles (including crustal material) is 

associated with adverse respiratory and cardiovascular health effects, including premature 

mortalityxvii. 

PM2.5 

Sources  

PM2.5 is commonly considered to be particles less than 2.5 micrometres (μm) in diameter (strictly PM2.5 is 

defined in a similar manner to PM10, see above).  They are also known as high risk respirable particles.  
 

There are three main components to PM2.5: black carbon or elemental carbon, organic carbon, and 

inorganic secondary particles such as ammonium sulphate and nitrate.  The organic carbon particles 

may be emitted directly or formed in the atmosphere (secondary particles).  
 

The sources are mainly from combustion processes, with road transport being the dominant source in 

urban areas.  Secondary particles are formed by the atmospheric oxidation of gaseous emissions of 

sulphur dioxide, NOx, ammonia, and volatile and semi-volatile organic compounds.   

Consequences 

http://en.wikipedia.org/wiki/Photosynthesis
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PM2.5 can reach the deepest (alveolar) portions of the lungs where gas exchange occurs between the 

air and the blood stream. 
 

Long term exposure to PM2.5 can cause premature death, especially related to heart disease, and 

cardiovascular effects such as heart attacks and strokes.  It is also linked to reduced lung development 

as well as the development of chronic respiratory diseases, such as asthma, in childrenxviii.  Some 

studies also suggest that long-term exposures to PM2.5 may be linked to cancer and to harmful 

developmental and reproductive effects, such as infant mortality and low birth weightxix. 
 

Short-term exposure to PM2.5 can exacerbate asthma and other respiratory symptoms, such as 

coughing, wheezing and shortness of breath.   
 

Black carbon, a significant component of PM2.5 is a powerful climate change agent, but has a shorter 

atmospheric life than CO2.  Therefore the impact on climate of reducing black carbon emissions will 

occur quicker than efforts to reduce CO2 emissions. 

Ultrafine Particles (UFPs)  

Sources 

UFPs, also known as nanoparticles or PM0.1, are extremely small, less than 0.1µm in diameter.  They are 

mainly produced by condensation of involatile molecules formed during combustion, but also from 

organic compounds that evaporate into the atmosphere.  In urban air, they arise mainly from road 

vehicles but also from diesel trains and aircraft.  UFPs dominate the number of particles, but contribute 

little to the mass of PM2.5 or PM10.  They have a large surface area and can have chemically active 

components, such as polycyclic aromatic hydrocarbons (PAHs) on their surface. 
 

UFPs are increasingly being used for medical, cosmetic and industrial purposes and released into the 

environment with unknown consequences.  This issue is not considered in this report.  

Consequences 

UFPs deposit efficiently in the alveolar region of the lung, where they induce inflammation and have 

the potential to translocate into the blood system, carrying with them chemically active compounds 

adsorbed onto their surface.   
 

There is limited but increasing epidemiological evidence of the association between short-term 

exposure to UFPs and cardiorespiratory health as well as impacts on the central nervous system. 

Studies have shown that the mechanisms by which UFPs affect health can be different to those 

caused by larger particlesxx. 

Level of policy importance 

High 

Volatile Organic Compounds (VOCs) 

Sources 

Volatile Organic Compounds (VOCs) comprise a wide range of organic compounds from biogenic 

and anthropogenic sources.  The latter include road transport, solvents use and industrial processes. 

Consequences 

Many VOCs are important precursors for ozone in the atmosphere. 
  

Within buildings exposure to high concentrations of certain VOCs can cause a range of health effects, 

however ambient concentrations are not generally sufficiently high to give rise to direct health effects. 

Level of policy importance 

High 
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Ammonia (NH3) 

Sources 

Ammonia is emitted mainly from agriculture.  Although emissions have declined over the past 20 years, 

concentrations in the air and in rainwater have not declined to the same extent.   

Consequences 

Ammonia reacts with acids in the atmosphere to form ammonium salts such as ammonium sulphate 

and ammonium nitrate, which are secondary inorganic PM, and contribute to the concentration of 

PM2.5 in the atmosphere.    

 

Ammonia also contributes to the acidification and eutrophication of semi-natural habitats, and can, 

at high concentrations, directly damage plants. 

 

Ammonia (and NOx) deposited within forests can be converted to nitrous oxide (N2O) also known as 

laughing gas, within the soil and released as a potent greenhouse gas.     

Level of policy importance 

Medium 

Sulphur Dioxide (SO2) 

Sources 

Sulphur Dioxide (SO2) is produced by the combustion of fuels which contain sulphur (mainly coal and 

oil).  A major source is coal burning power stations.  Sulphur in petrol and diesel is tightly controlled, and 

is now essentially sulphur free; however higher levels are permitted in marine fuels.  The sulphur content 

of residual fuel oil used in ships can be as high as 5% but averages approximately 2.7% in European 

waters.  Recent initiatives by the European Commission and International Maritime Organization (IMO) 

have identified the need to limit the sulphur content of vessel fuels in particular areas (MARPOL Annex 

VI)xxi 

Consequences 

SO2 has an irritant effect on the lining of the airways (nose, throat and lungs) and can cause coughing, 

tightness in the chest and narrowing of the airways, reducing the flow of air to the lungsxxii. People 

suffering from asthma are also more sensitive.  

 

SO2 is oxidised in the atmosphere to form acid rain which can damage freshwater environments, soils 

and vegetation. 

 

SO2 is also a precursor to secondary inorganic particles. 

Level of policy importance 

Medium 
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Benzene (C6H6) 

Sources 

Historically the main source of benzene in air was from the storage, distribution and use of petrol. 

However it is now limited to a maximum of 1% in petrol and controls have been fitted to distribution 

centres, petrol stations and cars to reduce evaporate emissions.  Other sources include hazardous 

landfill sites.  It is also produced during the manufacture of coke.  

Consequences 

Immediate effects of high exposure can include headache, tiredness, nausea and dizziness and in 

extreme cases unconsciousness may occur.  Long-term exposure to benzene can result in serious 

blood disorders such as anaemia and leukaemiaxxiii. 

Level of policy importance 

Low 

 

Carbon Monoxide (CO) 

Sources 

Carbon monoxide (CO) is a product of incomplete combustion of fossil fuels.  Historically the main 

source was petrol cars, but since the introduction of catalystic control on exhaust emissions, ambient 

concentrations have fallen dramatically.    

Consequences 

CO reduces the amount of oxygen carried by haemoglobin around the body in red blood cells.  It is 

toxic to humans and animals in high concentrations.  Its main impact today is within buildings where 

faulty appliances can give rise to high concentrations.   
 

CO is also a potent greenhouse gas and is present in the atmosphere at much higher concentrations 

than the other air pollutants considered in this report.   

Level of policy importance 

Low 

Heavy Metals – Arsenic, Lead, Mercury, Zinc, Cadmium 

Sources 

 

Most airborne metal is associated with particulate matter.  The main sources are metal processing. 
 

Arsenic is emitted during the smelting of metals, the combustion of fuels, especially of low-grade 

brown coal, and the use of pesticides.  It can also be emitted during the burning of wood treated with 

arsenic containing preservatives.  
 

The main sources of cadmium in the air are the burning of fossil fuels such as coal or oil and the 

incineration of municipal waste.  
 

The main anthropogenic sources of mercury in the atmosphere include coal and oil burning power 

stations, industrial facilities, incineration of solid waste, crematoria, metal smelters and landfill sites. 
 

Most airborne lead occurs as fine inorganic (lead chloride or lead carbonate) particles less than 1µm 

in diameter. The main sources are secondary non-ferrous metal smelters.  Historically the main source 

of lead in air was from leaded petrol; however, since unleaded petrol (introduced in the 1980s) was 

banned in 2000 ambient concentrations of lead in air have fallen.   
 

Zinc and zinc compounds are emitted mainly from metal refineries or in the application of zinc 

galvanising.  
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Note: This report represents the Institution's views on issues at a particular point in time. It is accepted that situations 

change as research provides new evidence.  It should be understood, therefore, that CIWEM positions are under 

constant review, and that previously-held views may alter and lead to revised documents.  Reports are produced as 

a consensus report and do not necessarily represent the view of individual members of CIWEM or all members of a 

technical panel. 

 

  

Consequences 

Little research has been undertaken on the impacts of inhalation of arsenic.  There is some information 

suggesting that those who work or live in the vicinity of smelters have an increased risk of lung cancer. 
 

The short-term effect of inhalation of cadmium occurs in the lung, such as pulmonary irritation.  

Chronic inhalation or oral exposure to cadmium leads to a build-up of cadmium in the kidneys that 

can cause kidney disease.  
 

High concentrations of lead can affect the blood, the nervous system and the kidneys; however these 

are unlikely to be due to exposure to lead in air, but from other sources such as leaded pipes for 

drinking water and paint containing lead.  Low levels of lead have been linked to retardation of child 

development. 
 

Mercury is highly toxic and causes problems due to its accumulation in living organisms.   
 

Zinc and its compounds are generally considered non-toxic but at high concentrations can produce 

effects such as fever, nausea and aching. It is difficult to distinguish the effects of zinc from the effects 

caused by its associated metals.  

Level of policy importance 

Low 

Toxic Organic Micropollutants  

Sources 

Toxic organic micropollutants (TOMPs) comprise a wide range of chemicals some of which are highly 

toxic or carcinogenic.  They include polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans 

(PCDD/ PCDFs), polyaromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs).  In 

general, the emissions of these compounds are very low. 
 

Dioxins, furans and PAHs are formed during combustion processes and certain industrial processes.   
 

PCBs were manufactured for use in a wide range of electrical products including transformers and 

capacitors, as heat exchange fluids, paint additives, and in plastics.  Their manufacture was banned 

in 1986, but they continue to be released into the atmosphere from old products.    
 

TOMPs tend to be persistent in the environment, although they are typically present at low 

concentrations in the atmosphere. 
 

Newly identified persistent organic pollutants include brominated flame retardants. 

Consequences 

TOMPs can cause a wide range of effects, from cancer to reduced immunity to nervous system 

disorders and interfere with child development.  

Level of policy importance 

Low 
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