
Inform, Monitor, Act - A Quality Approach 
to Tackling Air Pollutants 

Air quality has been a concern within the 
European Commission since 1970 with increasing 
scrutiny mounting around the issue of pollutants 
internationally within the past decade. Increases 
in the number and depth of regulations and 
guidance issued by leading health organisations and 
government departments, both in the UK and around 
the world, have followed, shining a light on the need 
for improved air quality monitoring.

With these developments in mind, now is the ideal 
time to assess unactioned and undetected air quality 
issues within your environment. Whether you are 
a decision maker within a local authority, or a line 
manager within the construction, transport or heavy 
industries; air pollution should be at the top of your 
priority list.

There has never been a more ideal time to improve 
your own, and your team’s, understanding of air 
pollutants, and explore ways that you can control 
the pollutants generated in order to protect your 
workforce, and the communities you serve.

By enhancing awareness of air pollutants, the impact 
they have on humans, animals and the environment 
as a whole, as well as the legislation which specific 
industries are required to comply with, there is a 
renewed opportunity for individuals and businesses 
alike to really make a difference, by ensuring the air 
we all breathe remains clean and unpolluted.
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In 2019 the UK government’s Department for Environment, 
Food and Rural Affairs (DEFRA) released their Clean Air 
Strategy, setting out a case for action on air pollution’s 
dangerous effects and plans to tackle it. Stating that societies 
‘health and prosperity depend on the health of the planet on 
which we live’, the guidance urged those reading to explore 
solutions within road transport and the industrial level burning 
of fossil fuels. Alongside this, the strategy urged for a closer 
look at the air pollution caused by intensive agricultural food 
production, domestic heating and cleaning with certain 
solvents. 

DEFRA have voiced how ‘comprehensive’ action must be taken 
to safeguard health nationally, and outlined their specific goals 
to reduce particulate matter emissions by 30% by 2020, and 
henceforward, by 46% by 2030. 

In 2021, the World Health Organisation (WHO) released their 
Global Air Quality Guidelines which compared the current 
body of evidence about the impact of air pollution, to that of 
15 years ago, in a bid to further understand the way it affects 
varying elements of our health. The guidelines illuminate the 
true human cost of pollutants within the air we breathe, both 
by listing the types of illnesses and health complications they 
cause, as well as by showing it as the cause of millions of 
deaths every year. 

The guidelines show that more than 90% of the global 
population in 2019 lived in areas where particulate 
concentrations exceeded the 2005 WHO air quality guideline 
of 10 µg/m3. With reports showing that the annual population-
weighted PM2.5 concentrations were highest in the WHO 
South-East Asia Region, followed by the WHO Eastern 
Mediterranean Region. 

Data from WHO studies estimate that the disease resulting 
from air pollution is at the same level as the number of health 
problems caused by unhealthy diets and smoking.

In 2015 the World Health Assembly adopted a resolution 
recognising air pollution as a key factor in noncommunicable 
diseases such as ischaemic heart disease, stroke, chronic 
obstructive pulmonary disease, asthma and cancer. With this in 

mind, the assembly urged policy and decision makers around 
the globe to make actionable changes that will decrease air 
pollution and reduce the health burden on society.

In response to the increasing scrutiny about the impact of 
air pollutants, the UK’s air quality grant scheme pledges to 
award at least £9 million to English local authorities in between 
2021 and 2022, to provide much needed resources to enable 
businesses and organisations to take the action required to 
safeguard their staff and communities. 

The UK’s Environment Bill, published in 2020, also provides 
guidance and makes provisions about targets, plans and 
policies for improving the natural environment, including on the 
issue of air quality. It also offers guidance about the recall of 
products that fail to meet environmental standards.

The European Commission and European Environment Agency 
are also focused on the European community’s exposure to air 
pollutants and explore the various approaches countries can 
take to reduce their individual and collective emissions within 
their Clean Air Programme. 

Air quality regulations 2008/50/EC Directive on Ambient Air 
Quality and Cleaner Air for Europe and 2004/107/EC Directive 
on heavy metals and polycyclic aromatic hydrocarbons in 
ambient air, set pollutant concentrations thresholds that 
monitor air pollution levels. This legislation was issued with the 
aim of bringing concentrations of air pollutants to levels below 
the limit and target values.

Increasing scrutiny internationally on air quality monitoring

“In 2015 the World Health Assembly adopted a resolution recognising 
air pollution as a key factor in noncommunicable diseases”



With a heightened focus on air quality, as shown above, it is 
important to understand what the most common air pollutants 
are so that actions can be taken to shield those coming into 
contact with them. 

Let’s run through the most common air pollutants now, before 
later looking at their impact and originating sources. 

The most common toxins found in the air include carbon 
monoxide (CO), nitrogen oxides (NOx), ozone (O3), particulate 
matter (PM2.5 and PM10) and sulphur oxides (SOx). Carbon 
monoxide (CO) is an odourless, colourless, and tasteless 
but dangerous gas, which is produced when fuels, such as 
gasoline, natural gas, oil, kerosene, wood or charcoal, are 
burned.

Nitrogen oxides (NOx) are poisonous gases derived from 
nitrogen and oxygen combustion under high pressure and 
temperatures.

Ozone (O3) is a highly reactive gas composed of three oxygen 
atoms. It is both a natural and a man-made product that occurs 
in the Earth’s upper atmosphere (the stratosphere), and lower 
atmosphere (the troposphere). Depending on where it is in the 
atmosphere, ozone can affect life on Earth in both beneficial 
and non beneficial ways. 

Particulate Matter is a mixture of solids and liquid droplets. 
Some PM is emitted directly, otherwise it forms when pollutants 
created from various sources react in the atmosphere. 

Sulphur oxides (SOx) are compounds of sulphur and oxygen 
molecules. Sulphur dioxide (SO2) is the predominant form 
found in the lower atmosphere. 

What are the most common pollutants? 
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Carbon Monoxide (CO): When CO is emitted into the 
atmosphere it affects the amount of greenhouse gases 
generated, which of course directly impacts global warming 
and climate changes. Once inhaled, CO attaches to the 
haemoglobin in red blood cells, which normally carries oxygen 
throughout the body. When CO attaches, it blocks the oxygen 
the body needs and creates a wide range of health problems.

The impact of Nitrogen Oxides (NOx) are visible within the 
smog and typical brown clouds often covering larger cities, 
which create poor air quality for residents. High levels of 
Nitrogen Dioxide (NO2) can be specifically dangerous as 
they inflame the lining of your airways, and cause asthma 
and COPD flare-ups, alongside symptoms such as coughing 
and difficulty breathing. Those most likely to be affected by 
these side effects, according to statistics from the British Lung 
Foundation, include children and older people. NOx emissions 
also contribute to the creation of acid rain and the formation of 
ground-level ozone that can damage ecosystems, animal and 
plant life. 

High levels of ozone gas can cause irritation and inflammation 
of the lungs, as well as irritate the eyes, nose and throat which 
can lead to persistent coughing and chest discomfort. This is of 
particular concern for asthmatic individuals, as ozone pollution 
episodes can increase breathing difficulties. 

Particle pollution can cause further harm to the respiratory 
system with coarse particles (PM10) irritating the nose, 
eyes and throat, and fine particles (PM2.5) being even more 
dangerous, due to their capacity to enter the deeper part of the 
lungs and even the blood.

The impact of sulphur dioxide is also harmful to health as 
it causes irritation to the nose and throat. Exposure to high 
levels can cause nausea, vomiting, stomach pain and corrosive 
damage to the airways and lungs, with long-term inhalation 
exposure causing chronic breathing difficulties.

As well as being dangerous to the proper functioning of the 
human body, air pollutants also pose wider environmental 
dangers. Ozone itself is a greenhouse gas in the atmosphere 
formed by three oxygen atoms, as explained above. The 
byproduct of increasing ground-level ozone contributes directly 

to global warming, and therefore is incredibly significant as one 
of the pollutants causing the gradual increase in the overall 
temperature of our earth’s atmosphere.

Tropospheric ozone (another name by which ground-level 
ozone is referred to) is also toxic to many plants. The pollutant 
can damage them and their ability to sequester CO2, thereby 
increasing the climate impact of CO2, which, according to 
the US National Oceanic and Atmospheric Administration 
(NOAA) is responsible for about two-thirds of the total energy 
imbalance that is causing Earth’s temperature to rise.

Particulate matter, as well as impacting the respiratory system, 
also has been shown, in scientific studies by the California Air 
Resources Board, to reduce visibility, as well as to adversely 
affect climate, and ecosystems.

Sulphur oxide emissions are known to cause adverse impacts 
to vegetation, forests and agricultural crops. Sulphur dioxide 
emissions can also affect building stone and ferrous and 
nonferrous metals. Sulphurous acid, produced from hydration 
of sulphur dioxide, is harmful as it accelerates the corrosion of 
iron, steel, and zinc thereby reducing its functionality strength 
and longevity.

What is the impact on human health and our environment?
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“Particle pollution can cause further harm to the respiratory system 
with coarse particles (PM10) irritating the nose, eyes and throat,”



It is clear that air pollutants are having a very real and 
dangerous impact on the world as we know it, as well as upon 
our individual health and wellbeing. By remaining unaware of 
the pollutants within the air in the environments we live and 
work in we remain passive to the risk they pose. Passivity 
equals inactivity, and means no one is proactively seeking to 
safeguard the things that matter. 

Ensuring that you understand where these pollutants originate 
enables you, and your business, or local authority concerned 
with a community’s welfare, to take preventative action. 

According to a study on EU emissions from Statista, road 
transportation was the biggest source of carbon dioxide (CO2) 
emissions throughout the European Union in 2019, accounting 
for 27 percent of the total CO2 emissions. This was closely 
followed by public electricity and heat production, which was 
responsible for 25 percent of CO2 emissions in EU.

Carbon Monoxide (CO) is formed when materials don’t burn 
completely; this can occur with the burning of fossil fuels like 
natural gas, petrol, coal and oil, wood smoke, from car and 
truck exhausts, as well as through faulty gas heaters, BBQs, 
ovens, and cooktops. 

A major source of anthropogenic emissions (which refer to 
emissions stemming from human activity and encompasses 
the releasing of greenhouse gases) of nitrogen oxides into 
the atmosphere, originates from the combustion of fossil fuels 
in stationary sources, such as heating and power generation, 
as well as in motor vehicles, such as internal combustion 
engines. According to figures from the UK’s Department for 
Environment, Food and Rural Affairs (DEFRA), road transport 
accounted for 33% of the emissions of nitrogen oxides in the 
UK in 2019, and other forms of transport such as aviation, rail, 
and shipping accounted for 14%. 

In contrast to many air pollutants in the UK, there are no major 
emission sources of ozone itself. The vast majority of ozone is 
formed in the air from reactions between other pollutants in 
sunlight. The website for London Air Quality Network (LAQN), 
London Air, reports that the south-east of England often has 

the highest concentrations of ozone in the UK, mostly because 
it is close to European pollution sources. 

DEFRA also reports the major mobile source of particulate 
matter (PM) in the UK is road transport, and the main 
stationary sources are the burning of fuels for industrial, 
commercial and domestic purposes. Emissions of dust can also 
generate high concentrations of particulate matter close to 
quarries and construction sites.

Sulphur dioxide sources commonly stem from electric  
industries that burn fossil fuels, as well as from petrol refineries 
and cement manufacturing. Due to its capacity to travel over 
long distances, sulphur dioxide contributes to the formation  
of ozone. 

The day’s gas safety data across your entire detector fleet is 
then available to be analysed and understood as required.

Where are the pollutants coming from?
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“Ensuring that you understand where these pollutants originate 
enables you and your business, or local authority concerned with 
a community’s welfare, to take preventative action.”



Ensuring compliance with legal air quality standards is of 
especial importance for those working within the construction, 
transport and heavy industry because, as shown, these sectors 
tend to be the ones that create the most, or encounter the 
most, air pollutants.

The UK’s Air Quality Standards Regulations (2010) contain 
Limit Values and Target Values for legal air quality limits. 
Violation of these standards could lead to huge fines, not to 
mention the reputational damage caused to the businesses in 
question, as well as most importantly, the obvious harm caused 
to the environment and health of those within it.

Limit values, as defined in the Air Quality Standards 
Regulations, are legally binding parameters that should not be 
exceeded. Limit values are set for individual pollutants and are 
made up of specific concentration values, an averaging time 
over which they can be measured, the number of exceedances 
allowed per year, if any, and a date by which they must be 
achieved. 

The Clean Air Act (CAA) is the US federal law that nationally 
controls air pollution and emissions from stationary and mobile 
sources. With a few exceptions, all those within the country are 
subject to the same restrictions and requirements of the CAA, 
and must comply with all federal, state, interstate, local and 
tribal CAA regulations, administrative authorities and sanctions. 

The CAA requires businesses and local authorities to implement 
specific air pollution control programs and meet outlined 
requirements. These include regulation of ambient air quality of 
existing sources through emission limits, and the usage of more 
intense control technology and permitting requirements for 
new sources. 

The Act also places limitations on vehicle emissions and 
sets specific requirements to limit hazardous air pollution. 
Organisations and authorities within the US must obtain 

operating and emission permits and keep emissions within 
required levels. Complying with State Implementation Plan 
requirements and ensuring limitations on mobile sources is 
also expected, as is the creation of risk management plans, 
recordkeeping and reporting, and facility construction and 
modification where necessary. 

In Europe the European Commission is tasked with the 
monitoring of air pollutants and has issued a number of 
directives to do just this across the EU. The directives, which 
have been consolidated into the Ambient Air Quality Directive 
(2008/50/EC) and the Directive 2004/107/EC, set ambient 
air quality standards that must be adhered to for compliance. 
They are also backed by the latest evidence issued about the 
impact of air pollution on our health.  These EU regulations 
also control emissions from mobile sources, improving fuel 
quality and promoting and integrating environmental protection 
requirements into the transport and energy sector.

“In Europe the European Commission is tasked with the 
monitoring of air pollutants and has issued a number of 
directives to do just this across the EU”

Compliance is key 
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With so much at stake for local authorities and business owners 
if air quality monitoring is non-compliant, the need for a high 
quality air monitoring platform is of paramount importance. 
Keeping residents and employees safe is not just a legal 
requirement, but also an ethical and social demand, to ensure 
the longevity and health of human life. 

SENSIT® RAMP is Crowcon’s low-cost air quality monitoring 
platform that enables the remote measurement of up to five 
gaseous chemical pollutants. The platform can also monitor 
temperature, humidity, particulate matter and meteorological 
conditions, and is relevant across a range of industries, such 
as construction, transport and local government services.

The platform comes fitted with electrochemical sensors offering 
PPB (parts per billion) resolution for up to five pollutant gases, 
with options including CO, NO, NO2, O3 and SO2 among various 
others, along with an integrated PM2.5 particulate matter 
sensor to measure pollutants in the atmosphere. 

The web-based platform facilitates remote access to real-time 
and archived data, data visualisation tools, sensor health and 
settings, device location and tracking information. It also comes 
with a range of notification options and parameters for ongoing 
flexibility, and can assist with leak location identification and 
quantification estimates.

The unit does not require does not require continuous mains 
power and can also be battery or solar powered, and so is 
durable and long lasting, which provides peace of mind for 
reliable air quality monitoring in the long term. 

The web-based platform also hosts internal SD storage, and 
optional solar charging and global cellular integration for 
operation when away from the site. Additional instrumentation 
can also be incorporated into the unit via four I/O ports on its 
side. 

As the unit will be encountering and monitoring pollutants, the 
need for durability and robustness is crucial. The unit has been 
designed with this in mind, and comes within weather resistant 
casing to enhance its protection from external conditions. 

The module is flexible in terms of its hardware choices and 
can come with an optional solar panel, tripod, mechanical 
anemometer, ultrasonic anemometer and outdoor power 
supply, depending on your requirements.  

SENSIT® RAMP allows users to easily monitor air quality, 
remain fully aware of the pollutants prevalent in the 
environment, and to take the required action where necessary 
to protect those within it. 

Making sense of the air around you -SENSIT® RAMP 
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As explored in this paper, air pollutants are a huge danger to 
the health and wellness of humanity, from human and animal 
life, to all of the delicate ecosystems at play within the natural 
world. 

Further scientific studies about air quality in recent history have 
increased awareness of the dangers of chemical pollutants 
in the air we breathe, and led to a push by governments and 
organisations around the world to tackle the issue.

For businesses within the transport, aviation and construction 
industries, and those working within environment and 
sustainability departments at local authorities, now really is the 
time to act. 

Education about the dangers of air pollutants is paramount. 
Alongside education, the implementation of high quality 
air monitoring equipment, such as the SENSIT® RAMP 
platform, is vital to equip teams with the knowledge and tools 
required to take action against the pollutants at play within any 
environment. 

By monitoring pollutants within business and community 
environments, those in positions of authority can also ensure 
ongoing compliance with legal limit values and remain inside 
expected parameters. 

To take preventative action and find out more about the 
SENSIT® RAMP platform, get in touch with a member of the 
Crowcon team. 

“Education about the dangers of air pollutants 
is paramount.

Sense, equip and act
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