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IARC: DIESEL ENGINE EXHAUST CARCINOGENIC

Lyon, France, June 12, 2012 - After a week-long meeting of international experts, the International

Agency for Research on Cancer (IARC), which is part of the World Health Organization (WHO), today
classified diesel engine exhaust as carcinogenic to humans (Group 1), based on sufficient evidence
that exposure is associated with an increased nisk for lung cancer.
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A major environmental health problem

Air pollution is already known to increase risks for a wide range of diseases, such as respiratory and heart
diseases. Studies indicate that in recent years exposure levels have increased significantly in some parts
of the world, particularly in rapidly industrializing countries with large populations. The most recent data
indicate that in 2010, 223 000 deaths from lung cancer worldwide resulted from air pollution. *

The most widespread environmental carcinogen

“The air we breathe has become polluted with a mixture of cancer-causing substances,” says Dr Kurt
Straif, Head of the IARC Monographs Section. “We now know that outdoor air pollution is not only a major
nisk to health in general, but also a leading environmental cause of cancer deaths.”

The IARC Monographs Programme, dubbed the “encyclopaedia of carcinogens®, provides an authoritative
source of scientific evidence on cancer-causing substances and exposures. In the past, the Programme
evaluated many individual chemicals and specific mixtures that occur in outdoor air pollution. These
included diesel engine exhaust, solvents, metals, and dusts. But this is the first time that experts have
classified outdoor air pollution as a cause of cancer.

“Our task was to evaluate the air everyone breathes rather than focus on specific air pollutants,” explains
Dr Dana Loomis, Deputy Head of the Monographs Section. “The results from the reviewed studies point in
the same direction: the risk of developing lung cancer is significantly increased in people exposed to air
pollution.”
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The Challenge

®

Air quality in Europe is still facing a continued wide-
spread of exceedances, particularly regarding PM, NOx
and O3. In case of non-compliance the 2008 Air Quality
Directive requests Member States (MS) to design local
and regional plans and assess their impacts on air
quality and human health. MS have therefore
developed and applied a wide range of modelling
methods to cope with these obligations. Today, with
the revision of the EU air quality policy pending, there is
a need to consolidate and assess the research results in
the field of Air Quality and health Impact Integrated
Assessment and make them accessible to policy makers.
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Appraisal project

Potential modifications of the Ambient Air Quality Directives
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A
) Appraisal project

Project objectives i

(€ 1- To perform an overall review of the AQ and health assessment
methodologies

( 2- To analyze the limitations of the currently available assessment
methods

(€ 3- To evaluate the possibility of implementing integrated
assessment (IA) modelling tools

(€ 4- To communicate with key stake-holders, and in particular to
policy-makers

(€ 5- To identify key areas to be addressed by research and
Innovation
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A

Results A Appraisal project

1. To provide insight on existing |A Modelling within the EU.

2. To support the implementation of local/regional |A
methodologies.

3. To assess current research findings and future research
needs.

4. To support the EU Air policy review.
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Appraisal project

Partners

Partners & Stakeholders

QO Stakesholders

® Partners

+ FAIRMODE

+ HIan ]

ARPA Lombardia
UNIVERSITA DEGLI STUDI DI BRESCIA [taly _ | univ. Brescia )
TerrAria s | ARFA Emiia Aomagna

JRC -JOINT RESEARCH CENTRE- EUROPEAN COMMISSION Italy ancec || wea
VLAAMSE INSTELLING VOOR TECHNOLOGISCH ONDERZOEK N.V. Belgium o ::;;CH: ILASA
SUOMEN YMPARISTOKESKUS Finland Univ. Libre ™" Univ. Aristotelio
INSTITUT NATIONAL DE L ENVIRONNEMENT ET DES RISQUES France 'UITDI A
ARISTOTELIO PANEPISTIMIO THESSALONIKIS Greece IBGE-EIM
UNIVERSIDADE DE AVEIRO Portugal i
CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE France HC
SYSTEMS RESEARCH INSTITUTE OF THE POLISH ACADEMY OF SCIENCES IBS PAN Poland
TERRARIA SRL [taly
CENTRO DE INVESTIGACIONES ENERGETICAS, MEDIOAMBIENTALES Y TECNOLOGICAS-CIEMAT Spain
UNIVERSITE LIBRE DE BRUXELLES Belgium
BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION Spain
UMWELTBUNDESAMT Germany
Les White Associates Limited United Kingdom
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Metodologia — Revisio Sistematica #= Appraisal project

The proposed methodology to achieve a systematic
review includes the following steps:

Defining a common and structured format/language
(design of a database) in which the main
characteristics as well as strengths and weaknesses
of the different methodologies can be classified. This
database will be organized around 4 main themes:

o Synergies among National, regional and local
approaches, including emission abatement
policies;

o Air quality assessment methodologies, (e.g.
modeling, scenario assessment, cost-effective
methods, source apportionment ...);

o Health impact assessment approaches;
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o Uncertainty and robustness, including Quality
Assurance / Quality Control (QAQC).

Collecting and classifying the available information

according to the defined common format (data

entry).

Generating a state-of-the-art database of Integrated

Assessment systems.

Comparing existing Integrated Assessment systems

on the basis of the defined common format

(systematic review) and identifying their strengths

and limitations.

Granting access to the database and consulting

stakeholders and policy makers.

Establishing direct links to EU projects related to air

quality policy, exposure analysis and health impact

assessment.
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DPSIR as a pillar for the IAS design AR\ Appraisal projeo

e.g. Industry and

e.g. Cean Production
Transport

Public Transport,
Regulations, Taxes
Information, efc.

Respo

nses

e.g. il health
Biodiversity loss
Economic Darmage

e.q. Polluting
Emissions

eq. Air, Water,
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Direct emissions to impacts evaluation

Activities,
projections, Emission
measures scenarios AQ state
emission reduction costs,
Emissions Aggregated

external costs
AQ index ’
Q indexes health exposure,
ecosystem exposure

decisions

“Synergies among scales” / “uncertainties” are additional dimensions of the scheme
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to support the coming
revision of EU air quality

policy




Partner Stakeholder Pilot experiment
UNIBS - RIAT

JRC - POMI

VITO

SYKE

INERIS aCC scenario on pollutant

»er France

AUTH
UAVR 5 stakeholders + 4 partners:
the pilot experiment
SR involved 10 activities
TERRARIA
CIEMAT
ULB -nate-energy plan
BSC-CNS Directorate General of ciiv.. == : - Pla de millora de la qualitat de 'aire a
Ministry of Territory and Sustainability. Generalitat de I’area de Barcelona (2011-2015)
Catalunya
UBA Berlin Senate Department of Urban Development and - Air Quality Plan 2011-2017 for Berlin

Environment

LWA
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A Appraisal project »

www.appraisal-fp7.eu

General info

= How many questionnaires did you collect? .
-1
=  Which Stakeholders did you interview?
— Government Agency: Directorate General of q
Environmental Quality. Ministry of Territory
and Sustainability. Generalitat de Catalunya -
(Government of Catalonia) 1

W Generalitat de Catalunya
: | Wll¥ Departament de Territori i Sostenibilitat

PLA D’ACTUACIO PER A

E DE L’AIRE 2011 - 2015

Document base

www @ﬂi remes
L

- 4

22 de setembre de 2011

TC3 - Ispra, February 6-7 2012
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A Appraisal project

www.appraisal-fp7.eu
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CALIOPE Air Quality Forecasting System (www.bsc.es/caliope)

Spain: 4 km (399x399 grid cells ), Europe: 12 km (480x400 grid cells )

Modules EMISSION MODELLING
METEOROLOGICAL 1 HERMES v2 fi.evelo.pped at BSC-CNS

Meteorology:
FORECAST
Version 3.5 WRF-ARW :L“.';'.‘..,i"imwmm"
IBC: GFS (NCEP) GLOBAL SIMULATIONS
SST: SST MODEL (NCEP) Initial and boundary conditions o

9

sources 12x12 km’ COMSEJERIA DE MEDRD AMSIENTE

FOSDEMALION DL TERRITOE

38 sigma levels

Top of the atmosphere 50 hPa

Emissions: ﬁe" lc?.::,?as T adesy Sotanbitidad
] . : “spain (@km) "
Chemlstry: High Resolution 1k
Version 5.0 M Generalitat de Catalunya
) AIR QUAL'TY FORECAST CMAQ il LY peparta!'ng_nt de Territori
Carbon Bond V NCAR MOZART4 NS ESIGP WP 34 CHAQYS 0+ HERMESu2 Nirogen Dt i Sostenibilitat

Boundary Conditions matdiva _'“‘ for LTS 17 Ot 701) - fowian ' SAHARAN DUST
OUTBREAKS
Dust Regional

Atmosferic Model

(BSC DREAM8b v2)

Cloud chem. (aqu.)
Aerosol module (AERO5)
BC: NCAR MOZART4 model

15 sigma levels
Mineral dust:

Post-processes by Kalman filter

Evaluation: /
EUROPEAN AIR

QUALITY FORECAST AIR QUALITY FORECAST FOR SPAIN
Satellite (12km) High resolution (4km)

AQFS EVALUATION

NRT-ground level observations

Ozone sounds
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Prondsticos
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Avaluacio del Pronoéstic -- CALIOPE
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Limitacion
emisiones
(Euro) —
mejoras
Mejora tecnologica
basada
en MCI

r

Objetivo: Mejora calidad del aire en las ciudades — TRAFICO

Vehiculos mas
eficientes y
menos
contaminantes

Combustibles
alternativos

V. Eléctrico

Medidas
generales

Gestion de la
velocidad

Medidas de
movilidad |

Gestidn
B Barcelona
S Supercomputing
Center
Centro Nacional de Supercomputacion

Gestion de la
movilidad

— Soret et al., (2011)
Gestion de movilidad y renovacion parque
vehicular (actualizacion Euro)

— Goncalves et al., (2009a y 2009b)
Introduccion de GN como combustible
alternativo

— Gongalves et al., (2011)
Introduccion de vehiculos hibridos

— Soret et al. (2013)
Vehiculo eléctrico en Barcelona y en
Madrid

—Baldasano et al., (2010)

— Goncalves et al., (2008)
Introduccion de la limitacion de velocidad a
80km/h en las vias de acceso a Barcelona

— Soret et al., (2011)
Gestion de movilidad en Barcelona y renovacion
parque vehicular (actualizacién Euro)




Projects: Air Quality Planning studies

Introduction of NG as a fuel =
-  for vehicles in the cities of
gasNatural Barcelona and Madrid

Air quality planning for the
8 x  Metropolitan area of
EEULDGIA e Barcelona for 2015

Assessment of the

oneral measure of 80 km/h in
eneralitat de Catalunya .
{lY Departament ae medi ambient  the Metropolitan Area
i Habitatge
of Barcelona

Assessment of air
pollution in the city of
Santa Cruz de =
Tenerife

Gobierno  consejeria de Medlo Ambients
Canarias yOrdemacidm Territorial
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Comprehensive air quality planning for the Barcelona Metropolitan
Area through traflic management
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Conclusions

v

v

The response to the emissions abatement strategies depend on the location,

due to:

1)  The specific vehicle fleet composition
The percentage of heavy duty vehicles, cars or mopeds affects the design of strategies
to the abatement of emissions.

2) The different contribution of activity sectors to total emissions
While on-road transport is the main emitter of air pollutants in urban areas, additional
sources can not always be neglected (e.g. power plant, industrial shaped cities,
harbours or airports)

3) The topography, meteorological conditions and the atmospheric transport
The concentration of pollutants at surface level are directly affected by the mixing
volume, the PBL evolution, the local topography, etc.

4)  The chemical regime (different NOx-VOCs ratio that directly affects O,,

secondary aerosol formation - production response to emissions abatement
strategies)

Equivalent reductions on NO, emissions provide different responses on local O,
concentrations depending on the chemical sensitivity regime

Each strategy must be assessed for the specific area of application, not being
possible the extrapolation of results
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