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Copenhagen Airport

Copenhagen Airport is the main
international Airport for Denmark

30. mill. Passengers

95% international

266.000 operations

2.400 employees in CPH
23.000 employees in total
Approx. 200.000 Neighbors
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2> Air Quality at Copenhagen Airports
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Kebenhavns Luthavne A/S

Maling og karakteriscring of partikler fra fiy og
kerende materiel | Kobenhavns Lufthavn

Current understanding of
ultrafine particle emissions and
concentrations at airports in 2018
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Cohort Study

Research from Bispebjerg Hospital and National
Institute of Public Health, University of Southern
Denmark (Research produced 2011 — 2016)

Financed by The Fund for Working Environment
Research under the Danish Ministry of Employment
and Copenhagen Airports

Purpose: Investigate the correlation between
outdoor work in an airport and a number of
specified diseases

Total Cohort approx. 70.000 males

6,500 persons working airside in the airport from
1985 to 2013
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En undersogelse af
helbredsskader ved luftforurening
og tungt leftearbejde
hos bagageporterer i1 lufthavnen

Styregruppemode den 3. december 2012,
Overlzge Charlotte Brauer, charlotte braver@regionh.dk
Arbejds- og Miljq icinsk Afdeling, Bi: jerg Hospital

Occupational Exposure to Ultrafine Particles among

Airport Employees - Combining Personal Monitoring and

Global Positioning System

Karina Lauenborg Moller'*, Lau Caspar Thygesen', Jasper Schipperijn®, Steffen Loft?, Jens Peter Bonde®,

sigurd Mikkelsen®, Charlotte Brauer®

1 Notional Institute of Public Health, University of Southern Denmark, Copenhagen, Denmark, 2 Institute of Sports Science and Clinical Biomecharics, University of
Southern Denmark, Odense, Denmark, 3 Section of Environmental Health, Department of Public Health, University of Copenhagen, Copenhagen, Denmark, 4 Depattment

of Occupational and Environmental Medicine, Copenhagen University Hospital Bisp ebjerg, Copenhagen, Denmark

Abstract

round: Exposure to ultrafine particles (UFP) has been linked to cardiovascular and lung diseases. Combustion of jet
fuel and diesel powered handling equipment emit UFP resulting in potentially high exposure levels among employees
working at airports. High levels of UFP have been reported at several airports, especially on the apron, but knowledge on
individual exposure profiles among different occupational groups working at an airport is lacking.

Purpose: The aim of this study was to compare personal exposure to UFP among five different occupational groups
working at Copenhagen Airport (CPH).

Method: 30 employees from five different occupational groups (baggage handlers, catering drivers, cleaning staff and
airside and landside security) at CPH were instructed to wear a personal monitor of particle number concentration in real
time and a GPS device. The measurements were carried out on 8 days distributed over two weeks in October 2012. The
overall differences between the groups were assessed using linear mixed model.

Results: Data showed significant differences in exposure levels among the groups when adjusted for variation within
individuals and for effect of time and date (p<0.01). Baggage handlers were exposed to 7 times higher average
concentrations (geometric mean, GM: 37 x10° UFP/cm’, 95% Cl: 25-55x10° llFP/(m‘%ﬂlhan employees mainly working
indoors (GM: 5 x10° UFP/cm?®, 95% Cl: 2-11x10° UFP/cm”). Furthermore, catering drivers, cleaning staff and airside security
were exposed to intermediate concentrations (GM: 12 to 20x10° UFP/cm’).

Conclusion: The study demonstrates a strong gradient of exposure to UFP in ambient air across occupational groups of
airport employees.

Citation: Moller KL, Thygesen LC, Schip perijn J, Loft 5, Bonde JP, et al. Exposure 10 Ultrafin Particles Airport Employees - Combining
Personal Monitoring and Global Positioning Systam. PLoS ONE 9(0):4106671. doi:10.1371 foumal pone0 106671
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W Antal af ultrafine partikler > 100.000 per cm3
W Antal af ultrafine partikler 50.000-100.000 per cm3

W Antal af ultrafine partikler < 50.000 per cm3

Measurements indicate that it is possible to divide
employees into 3 groups related to amount of exposure




Cohort Study

Conclusions

No sign of increased risk related to working
airside and ischemic heart disease,
cerebrovascular disease (stroke), COPD
(chronic obstructive pulmonary disease) or
Asthma

The statistical data is too small to get valid
Information on Lung- and Bladder cancer

This is the first study of its kind
The scientists recommends further research

Slutrapport til Arbejdsmiljgforskningsfonden, projekt nr. 22-2011-09

Helbredsskader og partikelforurening i Kebenhavns Lufthavn, Kastrup.
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Bendtsen et al. Particle and Fibre Toxicology (2019) 16:23
https://doi.org/10.1186/512989-019-0305-5 Particle and Fibre TOXiCO|Ogy

RESEARCH Open Access

Airport emission particles: exposure @
characterization and toxicity following o
intratracheal instillation in mice

Katja Maria Bendtsen', Anders Brostram'~, Antti Joonas Koivisto', Ismo Koponen'?, Trine Berthing’,
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Exposure measuring
Large Commercial Airport

161

» Instruments reached their upper limit
» Predominant particle size <300 nm

» Two main size distributions:
<20 nm and around 140 nm

> A lot of very small size particulates when
aircrafts were operating nearby

o No dedicated workplace exposure
measurements were conducted

Det Nationale Forskningscenter
for Arbejdsmilje
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Instrumentation

Electrical Low Pressure Impactor (ELPI): Real-time particle monitoring
Four DiSCminis: Particle number concentration, mean particle size and lung-deposited surface area (LDSA)
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13:00
Time, [hh:mm]

Nanoscan: size-dependent particle number measurements

Optical Particle Counter (OPC)

15:00
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Summary e

1) Particulates were similar to diesel exhaust particulates both physical and chemical:
e Very small carbon particulates
e Tar
e Metals

2) The measured levels of exposure were significant high:
e Based upon epidemiological studies
e Based upon EU’s threshold limit value at 50 ug/m?3

3) Aircraft emission particulates caused:
e Inflammation in lungs
e Acute phase response
- At same level as two different diesel exhaust particulates and Carbon Black

z

et
or

ationale Forskningscenter
rbejdsmilje

161
0
>

12


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi68dGo9KXdAhXCjCwKHT_BCcEQjRx6BAgBEAU&url=https://www.drawingtutorials101.com/how-to-draw-flying-boeing-aeroplane&psig=AOvVaw0WdZJpiv7BMZ88Jk9wJVkq&ust=1536307147196138

Conclusions P

The study suggests that jet engine particles have similar physicochemical properties

and toxicity as diesel exhaust particles.

Both particulates from the commercial and non-commercial airport resembles two different diesel
exhaust reference particulates and Carbon Black

Given the results in this study and further resemblance between JEP and diesel exhaust particles
as well as the dose-response relationship between diesel exhaust exposure and lung cancer, the
observed occupational exposure to jet engine emissions at the two airfields should be minimized.

> First study of the toxicity from aircraft-emissions particulates — needs further research

z

et
or

ationale Forskningscenter
rbejdsmilje

161
0
>

13


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi68dGo9KXdAhXCjCwKHT_BCcEQjRx6BAgBEAU&url=https://www.drawingtutorials101.com/how-to-draw-flying-boeing-aeroplane&psig=AOvVaw0WdZJpiv7BMZ88Jk9wJVkq&ust=1536307147196138

Zusammenfassung

Zeitweise sehr hohe Anzahl von ultrafeinstaub A e N
am Flughafen Kopenhagen | - SU~gere =T

Kohorten Studie -
Keine anzeige fur hoher Risiko an Herz Infarkten, . : RV
Schlaganfall, COPD oder Asthma ? N
Zu glaubwdrdige Informationen tGber Lungen und - :
Blasen krebs sind die statistische daten zu ) | | Y
niedrig = | | &
Toxikologische Studie L (U | N\ 4

Den Rul3 von Strahltriebwerke hat ahnliche oY/ /
physikalische/Chemikalischen Eigenschaften |
und Toxikologie wie Partikeln von Diesel Ruf3 L

Beide Studien empfehlen noch mehr - =
Untersuchungen T H | copenhagenAi,po,tsM
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