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Time to Breathe:
campaign objectives

We know that air quality in some of our
major cities is poor and can damage
people’s health. Within a workplace, the
risk of people’s exposure to polluted air
can be controlled using well-established
methods (see Outdoor workers and
regulating air quality) but this is more
difficult for outdoor workers. According to
the Royal College of Physicians, in their
report Every Breath We Take: the lifelong
impact of air pollution (2016), one of the
most vulnerable groups are people who
“work near busy roads”.
Many thousands of men and women
work outdoors, both as employees
or self-employed, in public or private
organisations, large or small. These
workers include street cleaners, refuse
workers, telecom engineers, traffic police,
drivers, cycle couriers, construction
workers, maintenance workers, newspaper
sellers, gardeners working in urban areas,
teachers or security guards working on
busy roads.
The campaign is seeking to raise
awareness of the issue and produce tools
to help employers and workers collaborate
to minimise the risks of polluted air to
outdoor workers.
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The campaign will:
1. Launch an air pollution app (Canairy)
for London-based outdoor workers
2. Improve our understanding of the health
impacts of outdoor work and produce
data researchers can use to inform
employers in their scheduling of work
3. Embark on policy-led lobbying calling for
better UK wide advice to help employers
better protect outdoor workers.

The health
challenge

UK Ministers call air pollution “the biggest
environmental risk to public health”, linked
to 36,000 early deaths a year. Research
from King’s College London suggests that
more than 9,400 people die prematurely
due to poor air quality in London alone.
Air pollutants, ranging from nitrogen
dioxide (NO2) to particulate matter, are the
cause of a variety of illnesses. They can
make arteries stiffer, blood thicker and
can affect thinking, and are associated
with cancers, heart disease, respiratory
diseases (e.g. asthma, bronchitis), allergic
disorders and birth defects. In the UK
alone, these costs add up to more than
£20 billion every year.

“	Think of the
opportunities to
improve health if we
can better integrate
socio-demographic,
health and
environmental data”

Diesel engine exhaust is a key pollutant
and is a complex mixture consisting of
both gaseous (including nitrogen dioxide,
NO2 and oxides of nitrogen, NOx) and
particulate components (PM2.5 and PM10).
These tiny particles, measured in microns
(one millionth of a metre), are of high
concern as they enter the blood stream
through the lungs and are deposited in
the body (for comparison, a sand particle
would be PM60).
The International Agency for Research on
Cancer (IARC) classified diesel engine
exhaust in 2012 as carcinogenic to
humans, based on sufficient evidence that
exposure is associated with lung cancer.
They also noted a positive association
with an increased risk of bladder cancer.
An estimated 7.8% of lung cancers each
year in the UK are attributable to PM2.5 air
pollution exposure (Cancer Research UK
Statistical Information Team).

	Prof Dame Sally C Davies,
Chief Medical Officer, Health
Impacts of air pollution –
what do we know?
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Outdoor workers
and regulating
air quality

Though employers have a general duty
of care for their employees' health, safety
and welfare, the legal obligation on
employers to monitor and control ambient
air pollution inhaled by their outdoor
workers remains ambiguous.
In the workplace, the Control of Substances
Hazardous to Health (COSHH) regulations
contain much of the legislation used to
control harmful inhaled exposures at work.
A key tool for managing such risks is the
Workplace Exposure Limit (WEL) but outdoor
workers do not work in a workplace where
a WEL can effectively operate.
Environmental laws also seek to limit
people’s exposure to air pollution. The World
Health Organisation and European Union
have both set exposure limits for nitrogen
dioxide, sulfur dioxide and particulate
matter. The UK has the Air Quality Standards
regulation (2010) which implements the
EU Directive. However, unlike occupational
exposure limits, there is no clear mechanism
to create effective duty-holders or enforce
such regulations. Recent data shows that
every person living in London is breathing
air that exceeds World Health Organisation
(WHO) guidelines for PM2.5. The Institute
for Public Policy Research (IPPR) makes the
same point that London is breaking legal
and WHO limits.
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Canairy: the air
app for outdoor
workers

This difference between ‘occupational’
and ‘environmental’ law manifests itself
in different exposure limits for each; with
the latter setting higher limits that allows
for much poorer air quality (based on the
principle that the air in a workplace is more
controllable, exposure is time-weighted
and assumed not to be continuous and
workers tend to be healthy adults).
However, irrespective of such obligations,
with research showing the ill-health effects
of poor air, many employers and trade
unions would like to do more to protect
the health of outdoor workers. They want
to be able to identify, control and reduce
exposure to pollutants but do not have the
information they need to act.

The British Safety Council and the
Environmental Research Group at King’s
College London have created Canairy,
a mobile app harnessing London’s
world-leading data on air pollution
for the purposes of worker health.
Canairy will provide tips to workers
about reducing their exposure to air
pollution and help employers make more
informed decisions on scheduling work
to avoid unhealthy levels of exposure.
The app is currently limited to London
(within the M25), as only London’s Air Quality
Network (LAQN) has sufficiently detailed
data to provide useful, personalised
information. The app runs on both
Apple and Android platforms.

Information produced by the app (the app
messages, see page 9), does not create
legal liabilities for employers. As there is
no full, geographical monitoring of air
pollution, the app relies on modelling
to estimate exposure. It is not possible
to be certain that estimated exposure
coincides with the actual ambient
concentrations in a given location.
The app is a risk management tool
and is there to help inform decisions by
encouraging employers and workers to
act together. Its tips for action offer general
advice and do not take into account
specific factors (for example, if an individual
has a health condition like asthma).

“	Facilitated by new,
especially mobile,
technologies, there has
been a recent growth
in citizen science”
	Prof Dame Sally C Davies,
Chief Medical Officer, Health
Impacts of all pollution –
what do we know?
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How Canairy
works

Role of employers:
join the campaign

London has the most detailed data on air
pollution in the country. The London Air
Quality Network (LAQN, based at King's
College London) receives data from
London boroughs on emissions created
by traffic flows (cars, buses, trains and
aeroplanes) as well as building emissions.

The unique feature of the app is that
its software will calculate the worker’s
exposure for the duration they work. Once
(or if) this exposure reaches a certain limit
value, the app will push out a message with
tips for the user to take a certain action
(see pages 9-10).

By joining the campaign, Supporters
can access the app and share it with
their workers. The British Safety Council
will promote their involvement in its
communications, showcasing how
Supporters are providing tools and
inspiration to protect people’s health.

It uses this data to produce hourly updates
on air pollution to a 20m x 20m resolution
in London, featuring the main pollutants of
nitrogen dioxide, ozone, carbon monoxide
and particulates. The 120 air monitors
located across London are used to check
the accuracy of this information.

The data that is being produced by the
user’s app will be stored in the British
Safety Council's database. In time this
database can be used to build up a
picture of those places in London that
commonly trigger air pollution messages
to outdoor workers and at what time they
are commonly triggered. As this research
is undertaken, employers will be able to
use this data in their scheduling of work
and adjust the type of work outdoor
workers undertake.

The immediate output of Canairy is
to give practical messages to workers
to limit their exposure to air pollution.
However, many workers don’t have
the discretion to act if air quality is
poor in their location. Notwithstanding
the distress it may cause, it would be
irresponsible to provide information about
their health on which they can’t act.

Canairy’s new software draws on LAQN
air pollution data and the user's GPS, to
calculate user location-specific air pollution
exposure over time.

Availability of the Canairy app will
therefore be limited to employers rather
than workers or the general public. The
campaign is looking for Supporters who
will receive the free app and want to
use it as part of their risk management
consultations with their outdoor workers.
In this way, with the support of their
employers, workers will be given discretion
to act to limit their exposure, based on the
messages they receive.
Employers can use the app to hold
‘tool-box’ talks with their workers on how
to limit exposure to air pollution. For
example, if driving is essential, drivers
can be reminded to switch off engines if
stationary. Or informing outdoor workers
that avoiding a busy road and walking
down a side street can cut exposure to
air pollution by 20% or more.

Google notification service

Push alert

Fireblade

Push
notification

App
data

Unique ID GPS
Push data

BSC
data
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Business logic,
calculations

KCL

Pollution data
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Discussing air
pollution with
outdoor workers

Workers are an organisation’s greatest
asset. Protecting their health is vital for
ethical and business reasons. We all want to
limit harmful exposure and the question is
how to do this without creating unnecessary
fears or time-consuming complexity.
Becoming a Supporter of the campaign
and using the app is an opportunity to
discuss air quality with your outdoor
workers. It is important that the message
is phrased in terms of mitigating risks
relative to other safety and health risks,
and that the app and information is not
tailored to individuals.
The Government issues notifications
of high or very high pollution alerts
(see: uk-air.defra.gov.uk/latest/alerts) which
provides an opportunity to advise against
undertaking very heavy or dusty work.

App messages
and actions

Employers can use a checklist of issues to
discuss with their outdoor workers:
• Does the work involve significant
physical exertion and can it be reduced?
• Does the work need to be performed for
long hours in areas with heavy traffic?
Can the intensity or pace be reduced?
• Can work be rescheduled? Are there
options for job rotation between indoor
and outdoor work, and the important
role of rest breaks? Can indoor places
be provided for lunches for example?
• The difference between ambient
(background) and local air quality.
For instance, does the work occur
close to workplace equipment, such
as a machine with a diesel engine?

Canairy will notify workers when their
durational exposure hits predefined
exposure limits for the key gases and
particulates: nitrogen dioxide, PM2.5/PM10’s
and Ozone.

Tips offered by Canairy will include:

Tips offered by Canairy will be most
effective when part of a wider discussion
between employers and outdoor workers
on reducing exposure to air pollution. For
example, if you have drivers then a key
message will be for them to keep windows
closed in built up areas and to switch off
their engine when stationary.

• For cyclist to change to low
pollution routes

• Work on the inside of the pavement
away from traffic if possible
• Take a break for 5 minutes
away from traffic

• Try not to undertake strenuous work
• If you have a fitted mask, please
put it on1
• Put up a work tent or screen barrier.
These can cut your exposure to
pollutants by 20%
• Check your surroundings. The most
extreme levels of pollution are found in
narrow streets lined with tall buildings.

• The impact of air pollution on
health conditions like asthma, and
the importance of seeking advice
from doctors if workers experience
discomfort while breathing or have
other health concerns.

1

The N95 and N99 masks can filter up to 95% and 99% of the particulate matter 2.5 from the air. However, unless
they are properly fitted they will not prevent exposure to air pollution.
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Canairy’s
exposure limits

The app and campaign is based on creating
actions to protect people’s health rather
than simply state what is legally required. Of
crucial importance is the level that exposure
limits are set as certain messages are
triggered when they are exceeded.
The World Health Organisation (WHO)
has undertaken a significant amount of
research on the health impacts of air
pollution and Canairy will be pegged
against its limit values.
Nitrogen dioxide (NO2)

WHO guideline states a limit value of
200 µg/m3 as an hourly mean.

The LAQN map is updated each hour
(made up of 20mx20m cells). If, for
example, the app is reading data from
the user’s phone at 10am, a new exposure
reading will then be taken at 11am and it
will calculate their exposure.

For a park warden or traffic warden who is
moving constantly, the app will be based
on readings which take a mean of all the
grid cells s/he went through in the hour to
see if it’s greater than 200 µg/m3.

For instance, a worker on a construction
site stayed within one grid cell for the whole
hour and the pollution level for this grid
cell is ‘Moderate’ for NO2 or >200 µg/m3
(greater than). At 11am the app will send
them a message based on the principle
that their exposure in the last hour has
exceeded WHO guideline for NO2 exposure.

Guideline values

40 µg/m3 annual mean

200 µg/m3 1-hour mean
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Canairy’s
exposure limits

Particulates

PM2.5
PM2.5 particles can be breathed even
more deeply into the alveoli of the lungs,
where they remain for a long time and can
cause the greatest amount of damage.

PM10
PM10 particles are fine particles. They
can be breathed into the lungs and their
health effects are more severe than large
particles. The WHO guideline states a 50
µg/m3 threshold for PM10 (over 24 hours).

For PM2.5, the WHO guideline is 25 µg/m3
for a 24 hour mean, whereas the trigger
for ‘Moderate’ on the UK index is 36 µg/m3 .
However, the LAQN use triggers for the
individual ‘Low’ bandings 1-3 of 24-35
which is close to WHO’s 25 µg/m3 .

The trigger prediction for ‘Moderate’ PM10
is 51 µg/m3 on the UK index.
PM10 Particles

Based on the daily mean concentration for
historical data, and providing the latest 24
hour running mean for the current day.
Index
Band
µg/m3

1

2

3

4

5

6

7

8

9

10

Low

Low

Low

Moderate

Moderate

Moderate

High

High

High

Very High

0-16

17-33

34-50 51-58

59-66

67-75

76-83

84-91

92-100

101 or more

For example, if a construction site worker
were in a grid cell at 67 µg/m3 in hour 1
and 68 (or greater) in hour 2, we could
issue a message to limit exposure, based
on the principle that over a 24 hour period,
continued outdoor exposure at this level
will be predicted to exceed the WHO
guideline for PM10 by the end of the day.
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PM2.5 Particles

Based on the daily mean concentration for
historical data, the latest 24 hour running
mean for the current day.
Index
Band
µg/m3

1

2

3

4

5

6

7

8

9

10

Low

Low

Low

Moderate

Moderate

Moderate

High

High

High

Very High

0-11

12-23

24-35

>36-41

>42-47

>48-53

54-58

59-64

65-70

71 or more

13

Canairy: the air app for outdoor workers

Canairy: the air app for outdoor workers

Data visualisation

Data

“	We need to
integrate existing
data and ensure
wherever possible
this is available
open source”

	Professor Dame Sally C
Davies, Chief Medical
Officer, Health Impacts
of Air Pollution – what
do we know?

Pollution levels

• How many messages were pushed to
workers today, in a week, in a month
or a year? Employers can monitor
progress in reducing their workers’
exposure to poor air quality.
• On average, which locations and/
or roads in London trigger the most
messages to outdoor workers? At
what time of day? This could inform
employers’ work scheduling to keep
workers away from the busiest roads
at the busiest times of day.

03Avg

NO2Avg

40

20

0

Date/time

60

40

20

0
.50
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PM10Avg

60

Such data, in combination with
information from the wider campaign,
can also be used as evidence to support
lobbying efforts to draw attention to
the issue with policymakers. A further
application will be for those involved
in city-planning and looking at how air
pollution relates to the built environment.
On the following page there are examples
of how the data produced by Canairy can
be turned into statistical graphs.

PM25Avg

80

ug/m3

The data will be collected by a British
Safety Council database. The data will
anonymised and not traceable to any
particular worker and will be an open
source for researchers to use.

Information that could be generated from
the data includes:

frequency

One of the key outputs of the app will be
data. Over time, as the app is used by more
and more employers and workers, this
information will gain in detail and coverage
to become a useful resource for employers
to inform their scheduling of work.

15.85

16.20

16.55

16.90

17.25

17.60

17.95

18.30

18.65

19.00
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The future

Although the app is limited to London
users, London is not alone in having a
pollution problem.

The Government have identified
37 zones across the UK where there
are air quality issues.

Some research estimates that nearly 40
million people in the UK are living in areas
where illegal levels of air pollution from
diesel vehicles risks damaging health.

However, action to tackle air pollution
relies on accurate monitoring data and
experts at King’s College are in discussions
about building up data on pollution levels
in other cities. The app should, in the
future, be able to draw on such data to
operate in these other regions.

Local authorities including Aberdeen,
Birmingham, Bournemouth, Burnley, Derby,
Chelmsford, Leeds, Northampton, London
and Sheffield – among many others –
have nitrogen dioxide levels above the
legal limit.
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No-one should
be injured or made ill
through their work.
Our mission is to keep people as safe
and healthy as possible in their work
through education and practical
guidance. We look forward to working
with you to achieve this goal.
For further information on the
British Safety Council's air pollution
campaign please contact:
E timetobreathe@britsafe.org

British Safety Council
70 Chancellors Road
London W6 9RS
United Kingdom
T +44 (0)20 8741 1231
E ask@britsafe.org
britsafe.org
/britishsafetycouncil
@britsafe
/company/british-safety-council
youtube.com/britishsafetycouncil
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