At a Glance
Indoor air quality
Quick Facts
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Air pollu on can have a nega ve impact in or health; from short
term eﬀects such as eye irrita on or cough, to long me eﬀects,
such as respiratory infec ons, cancer or death.

• Facili es managers
• Building owners

Good air quality is deﬁned as air in which there are no known
contaminants at harmful concentra ons. The concentra ons
limits depend on the contaminant. The limits for each
contaminant can be found in HSE 40/2005, WHO publica ons
etc.

• Building occupiers
• Building services
professionals
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According to the World Health Organiza on (WHO), ambient
(outdoor) air pollu on was es mated to have caused 3.7 million
premature deaths worldwide in 2012. Some 88% of those
premature deaths occurred in low– to-middle-income countries,
and the greatest number in the WHO Western Paciﬁc and
South-East Asia regions.
Air quality in most ci es worldwide that monitor outdoor air
pollu on fails to meet WHO guidelines for safe levels, pu;ng
people at addi onal risk of respiratory disease and other health
problems.
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The threshold limit value (TLV) is a level to which it is
believed a worker can be exposed day aDer day for a
working life me without adverse aﬀects to the health.
A TLV has three components:
•

Time-weighted Average (TWA) concentra on: The
concentra on of a contaminant averaged over a
workday (usually 8 hours long)

•

Ceiling value: A concentra on of a toxic substance in
air which should not be exceeded at any me during
the workday.

•

Short-term Exposure Limit (STEL) value: A TWA concentra on over a shorter period of me, which should
not be exceeded —even if the 8-hour TWA is within
the standards. TWA-STELs are given for contaminants
for which short-term
hazards are known.

WHO’s urban air quality database covers 1600 ci es across 91
countries, reﬂec ng growing recogni on of air pollu on’s health
risks.
Only 12% of the people living in ci es repor ng on air quality
reside in ci es complying with WHO air quality guideline levels.
About half of the urban popula on being monitored is exposed
to air pollu on that is at least 2.5 mes higher than the levels
WHO recommends - pu;ng those people at addi onal risk of
serious, long-term health problems. This ﬁgure is not even including the popula on not being monitored.

Indoor air quality
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In the UK, people spend approximately 80% of their me indoors. The quality of Indoor air space is not only
aﬀected by ambient or external pollu on, but also from indoor sources and inadequate ven la on.
Tobacco smoke, mould, and chemicals released from synthe c fabrics, furnishings and household products are some
of the sources of contaminants that make indoor air worse than outdoor air at mes.

Pollen

Indoor pollutants can be placed into two groups, biologic and chemical. Some of the most common are
listed below:
Biological pollutants include bacteria, molds, viruses, dust mites , pollen etc:
•

Dust mites, from fabric

•

Fungi, moulds, bacteria, from damp areas

Chemical Pollutants :
•

Carbon Monoxide, from incomplete combus on from gas appliances, charcoal burning, etc.

•

Carbon dioxide (CO2), tobacco smoke, perfume, body odours, from building occupants

•

Vola le Organic Compounds from paints, varnishes, cleaning products etc.

•

Dust, asbestos, Lead, from building materials

•

Ozone, from photocopiers, electric motors, electrosta c air cleaners

Mould

Bacteria

Tobacco

Pet dander
Dust mites
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Water vapour
Water vapour is not a pollutant per se; however, high
water moisture content in the air contributes to
create an ideal environment for mould growth.
Moulds produce spores that ﬂoat in the air, land on damp
surfaces, and grow.
Moulds and fungi can cause sneezing, red eyes, skin rashes and aggravate
respiratory problems.

Carbon monoxide, the silent killer
CO is an odourless, colourless gas produced by the
incomplete combus on of any fossil fuel oil, wood or gas.
CO binds with haemoglobin, and hinders the ability of the
body to deliver oxygen to cells. Therefore, CO acts by
rendering a person gradually unconscious and it is lethal at
low concentra ons.

VOCs
Vola le organic compounds are carbon-based chemicals that easily
evaporate at room temperature.
High concentra ons of VOCs can be found at home, especially from
cleaning products, paints, varnishes, dry-cleaning, etc.
VOCs are many and diﬀerent, and their eﬀect on health range from
nose irrita on and slight confusion to poten ally causing cancer.

Radon
Radon is a gas that is formed by the natural decay in uranium
that exists naturally in rocks.
It is responsible for over 1,100 deaths from lung cancer / year in
the UK
If your building is in a high radon area, there are some solu ons
to reduce the concentra on of radon, such as a radon sump or
underﬂoor ven la on.

Radon ven la on solu ons
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Outdoor or ambient air pollu on sources include natural and anthropogenic. Natural pollu on is
all around us all of the me, from volcanic erup ons to biological decay to dust storms etc. These
can drama cally increase the concentra on of a contaminant in the atmosphere for a short period of me. Anthropogenic (man-made) air pollutants are of more concern, since they can have a
detrimental impact on ambient air quality.

Most sources of outdoor air pollu on are well beyond the control of individuals and demand acon by ci es, as well as na onal and interna onal policymakers. News earlier this year
reported that London had breached the hourly legal limit for NO2 for the whole of 2016 in just 8
days.

The table below shows the most common outdoor contaminants and their sources and their eﬀect on
health. The last one depends on the contaminant concentra on and exposure me.
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Contaminant

&
Sources

Eﬀects on health

Limits

Par culate maNer (PM)

Volcanoes, traﬃc, power
plants etc.

Respiratory diseases, lung cancer

PM 2.5 10 µg/m3 annual mean
PM 2.5 25µg/m3 24 hour mean
PM 10 20µg/m3 annual mean
PM 10 50µg/m3 24 hour mean

Ozone (O3)

Photocopiers, UV light
sources
NOx reac on with VOC

Irrita on and lung damage

0.2 ppm 15 min STEL

Sulphur dioxide (SO2)

Traﬃc, combus on

Irrita on to the nose and throat, high
exposure can cause nausea, and lung
damage

0.5ppm TWA
1.0 ppm 15 min STEL

Carbon dioxide (CO2)

Combus on,
breathing

Dizziness, suﬀoca on, death at high
concentra ons

5000 ppm TWA
15000 ppm 15 min STEL

Carbon monoxide (CO)

Combus on

Low levels of CO can cause death

30 ppm TWA
200 ppm 15 min STEL

Hydrogen sulphide (H2S)

Organic waste

Nausea, headache, death at high levels

5 ppm TWA
10 ppm 15 min STEL

NO2

Combus on

Lung irritant

200 µ g/m3 1 hour mean
40 µg /m3 annual mean

Radon

Building materials, rocks

Increase risk of lung cancer

400 Bq/m3 for work
200 Bq/m3 for homes

Tetrachloroethylene

Dry cleaning

Carcinogen, which is capable of causing
cancer in living ssue

50 ppm TWA
100 ppm 15 min STEL

Toluene

Paints

Tiredness, confusion, unconsciousness,
death

50 ppm TWA
100 ppm 15 min STEL

Formaldehyde

Formol (which is commonly used in
Disinfectants)

Carcinogen, which is capable of causing
cancer in living ssue

0.75 ppm TWA, 2 ppm STEL

STANDARDS

Guidance and legisla/on

• EU Air Quality Framework Direc ve (96/62/EC) focuses on outdoor air quality. Focuses on 12 pollutants, including NO2, CO and PM.
• EH40/2005 Workplace exposure limits (HSE): sets up exposure limits for various contaminants
• HSE Approved Code of Prac ce L24: Relates to workplace health, safety and welfare
• Air quality guidelines for Europe (WHO, 2000): sets up exposure limits for various contaminants
• Building regula ons Part F1: Speciﬁes adequate fresh air rates. Appendix A sets up limits for several contaminants including NOx, CO and TVOC
• Ambient air and cleaner air for Europe (EEC Direc ve 2008/50/EC/2008)Limit exposure to SO2 and suspended par culates
• BS EN standards : 13986:2002, 14080:2005, 14342:2005 14041:2004: etc, regulate emissions from diﬀerent materials
• Solvent Emissions Direc ve (1999/13/EC): Limits on the limita on of emissions of vola le organic compounds.
• Paint Products Direc ve (2004/42/EC) limita on of emissions of vola le organic compounds due to the use of organic solvents in certain

paints and varnishes and vehicle reﬁnishing products (etc)

UK bodies involved in regulating air quality:

References

• Department for Communities and Local Government (DCLG) which takes the lead on Building

• HMSO Approved Document F –

Regulations through its Housing Heath and Safety Rating System.

• Department of the Environment, Food and Rural Affairs (Defra) and the devolved assemblies

which fund the national UK monitoring network for air pollution outside.

• Department of Health and the Health Protection Agency (HPA), which lead on the health

Impacts of air pollution.

Find out more about our air quality tes/ng services at BSRIA Website:
h9p://www.bsria.co.uk/ services/design/indoor-air-quality/
Measuring for all contaminants is a costly and unnecessary exercise. BSRIA experts can iden/fy
the most likely contaminants to measure for in the building environment, take the
measurements using the right techniques and compare them to the right standards. Maintaining
the AHU and ductwork is recommended to avoid external contaminants entering the building. The
graph below is an example of what you can look for.
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• CDC Centers for Disease Control and

Preven/on hNp://www.cdc.gov/
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