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PARTICULATE MATTER AND HEALTH EFFECTS IN BARCELONA

Perez et al., 2009 ES&T

Selected results

Respiratory mortality

Cardiovascular

Cerebrovascular

Fraction mortality mortality
(Lag2) (Lagl) (Lagl)
PM 1.033 1.059 1.098
10-2.5 (0.980-1.089) (1.026-1.094) (1.030-1.171)
PM 1.206 0.984 0.905
25-1 (1.028-1.416) (0.892-1.086) (0.743-1.102)
PM, 1.010 1.028 1.063

(0.963-1.059)

(1.000-1.058)

(1.004-1.124)

Odds ratio per 10 ug/m3

[ TTITT]

M AIRUSE




A1 M ) e PN 50.4 percentile of PM,,
concentration in 2012,
\ based on daily average
N % AN with percentage valid
\. S N measurements

= 75 % in pg/m?
. 5120
20-40
40-50

®

50-75
> 75

] Mo data

:' Countries/regions
not incleded in
the data exchange
process

| Hadeira Is.| —

EEA Report | No 5/2014

European Environment Agency ‘%‘_‘5}
19/11/2014

£

e

-f [ Madeim 15

7| | Annual mean
4 benzo(a)pyrene 2012,
N based on annual average
Pl with percentage of valid
! measurements = 14 %
! in ng/m?
. £0.12
0.12-0.40
0.40-0.60
0.60-1.00
> 1.00

No data

Countries/regions
not included in
the data exchange
process

EEA

IRUSE




[ | | [ | [ | || | [ |
[ | [ | n n [ | H
HoN Han HoE HoE ] Han ECETN
_ _ ATIN Generalitat de Catalunya
BaP 2013, Catalonia, NE Spain Departament de Territori
WY i Sostenibilitat
Mitjana
Tipus® Tipus™ 9% anual’
I0A  Puntde mesurament drea d'avaluaci dades (ng/m’)
mean BaP (Nov.-Mar.: "winter")
1 Barcelona (el Poblenou) 1) F a7 0,14 25
1 Barcelona (Gracia - Sant Gervasi) ut F 06 0,16 *] = Z.Universitaria
® 151 B Sant_Gervasi
1 Barcelona (IES Goya) UF F 68 0,07 ¥ u Manlleu
14 o Bellver de Cerdanya
1 Barcelona (IES Verdaguer) UF F 84 o1 05 |
1 BarCEh]na l"|rE|xamp|E}l UT F g? UI"Ig o 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013
1 Barcelona (parc de la Vall d'Hebron) UF F 06 0,08
16 3
mean BaP (April-Oct.: "summer"
14 2,5
5 Manlleu, BaP 4
% 1,5 - W Sant_Gervasi
c H Manlleu
) 10 1 m Bellver de Cerdanya
E 8 0,5 -
% P I — g
c o
I 6 2008 2009 2010 2011 2012
4 |
) || I| | |
0 JJm M1 [ .!. ul
06/2008 06/2009 06/2010 06/2011 06/2012 06/2013 06/2014

9  LaBisbal d'Emporda (Ajuntament) SF F 14 028 T
EBAIRUSE



OBIJETIVOS

Identificar similitudes y diferencias en contribucion de fuentes a PM en el S-EU (5 ciudades)

Una vez identificadas fuentes clave de PM10 and PM2.5 el objetivo estratégico de AIRUSE es el
desarrollo, pruebas y propuestas de medidas especificas y no especificas para entornos urbanos del
S-EU que permitan alcanzar los valores guia y limite OMS-UE

Medidas de PM especificas
Lavado y aspiracion vias de trafico y aplicacion supresores de polvo de rodadura y polvo africano

Reduccidon de emisiones de quema de biomasa
Reduccidon de emisiones canalizadas y fugitivas del sector industrial
Evaluar estrategias de otra regiones europeas




ESTRUCTURA: ACCIONES Y TAREAS

Trabajo adicional intenso en inventarios de emision, perfiles
Se expone esta tarde guimicos y factores emision

Se expone en la presentacion

PEAIRUSE



ESTRUCTURA: SOCIOS Y COORDINACION
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B1: 5 CIUDADES TENDENCIAS 2001-2013 PM10 ANUAL
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5
¢ DO TRHEEE RS ATHENS : ;
5 4 e LiFE 11 ENVIESLC0S
Athens
+
Long term measurements BCN-UB FI-UB | MLN-UB | POR-TR | ATH-SUB
Mass 122 226 379 123 197
Elements 122 | 226 - 123* | 197% PIXE
oo |1on w2 e 2ad | iz 197 icp
ECOC 122 226 348 123 137 SUNSET
cc 122 226 | 89 123 197 | RRE
Daily Levoglucosan 324 243 Infrared
Mass 126 243 378 126 243 Ic
Elements 126 243 |G 126 | 283 | ac
PMZ2.5  |lons 126 243 | 374 126 243
ECOC 126 243 370 126 243
Levoglucasan 126 243 356 126 888
Houtly PM2.5-10 |Elements 716 504 504 888
PM2.5 Elements 714 504 504 157
*intercomparison between PIXE and ICP on Teflon filters
:intercomparison between Teflon {PIXE) and quartz {ICP] filters
® intercomparison between PIXE and XRF on Teflon and MCE filters

1047 PM10 samples
1116 PM2.5 samples
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5
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B2. HARMONIZED 2013 PM10 & PM2.5 SOURCE APPORTIONMENT
Example PM10
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5

POR IR

Primary: 62%
Secondary: 38%

I:] Secondary organics

I:l Secondary inorganics
- Primary OM + EC

- Primary: Mineral dust

- Primary: Sea salt

PM2.5
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PM10 (media anual) PM10 (dias de superacion)
1. Road Traffic is the main source contributing to PM10: 31-38% (ATH 23%) 36-45% (ATH 15%)
1.1. Vehicle exhaust + traffic related NO;” are the main causes: 21-29% (ATH 15%) 30-34% (ATH 6%)
1.2. Non-exhaust vehicle emissions are also relevant: 8-11% 18-29% (ATH 3%, POR 6%)
2. Regional OC and/or SO,% dominated pollution: 20-26% (POR-TR 10%) BCN 19%, 2-6%
3. Local dust : 10-19% POR 27%, 1-4%
4. Biomass burning very relevant in POR & Fl (14-16%), less in ATH (7%) and negligible in BCN POR & FI (25-30%), ATH 1%, negligible in BCN
5. Industry BCN 11%, 4-5%, ATH <1% BCN 17%, <1-3%
6. Non traffic-NO, 6-8% (2% POR) BCN & FI 7-9% (1-2% POR & ATH)
7. Shipping 4% in coastal sites 3-4% in coastal sites
8. African dust ATH 14%, 1-4% ATH 52%, 1%
9. Sea salt POR 13%, 4-8% ATH 7%, 1-3%
10. Anthropogenic dust (Local dust + Non exhaust) reaches 19-25% 11-33%, ATH 4%
PM2.5 (media anual) PM2.5 (dias de superacién PM10)
1. Road Traffic is the main source contributing to PM2.5: 28-39% (ATH 22%) 32-42% (ATH 11%)
1.1. Vehicle exhaust + traffic related NO, are the main causes: 25-34% (ATH 17%) 31-40% (ATH 10%)
1.2. Non-exhaust vehicle emissions are also relevant: 5-9% (BCN&FI 1-2% ) 1-7%
2. Regional OC and/or SO,% dominated pollution: 19-37% (POR 13%) BCN & MLN 11-22%, 2-6%
3. Local dust: POR 16%, 2-6% POR 22%, 1-2%
4. Biomass burning very relevant in MLN, FI & POR (18-21%), less in ATH (10%) and negligible in BCN POR, FI & MLN (26-33%), <2%
5. Industry 5-12%, ATH <1% BCN 18%, <1-3%
6. Non traffic-NO, 3-6% (POR 1%) BCN, FI & MLN 6-9% (1-3% POR & ATH)
7. Shipping 5-7% in coastal sites 6-10% in coastal sites
8. African dust: ATH 6%, <1% ATH 45%, 1%
9. Sea salt POR 5%, <1-3%, <1%-1%

10. Anthropogenic dust (Local dust + Non exhaust) reaches 10-21%, BCN 7%, Fl 4% POR 15, 3-9%




B4. QUEMA DE BIOMASA

Biomass fuels: Based on forest inventories and information provided by the AIRUSE partners, wood species
widely used as biofuels in residential combustion in Southern European
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B4. QUEMA DE BIOMASA

Biomass burning appliances

Traditional brick Traditional cast Eco-labelled Pellet stove
fireplace iron wood stove chimney-type
wood stove
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B4. QUEMA DE BIOMASA

PM emission factors

200 +
180 -
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1000 g 140 .
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Fireplace Traditional Eco-labelled Pellet stove 20
woodstove woodstove i
0 T T T T T T 1
Pellet - type Pellet - type Pellet - type Pellet-type OlivePit Shell of Pine Almond
| I 11 I\ Nuts Shell

50 mg MJ! in Denmark & Switzerland
35 mg MJ! wood fuels & 25 mg MJ-! for pellets in Austria
27 mg MJ! in Germany




B4. QUEMA DE BIOMASA

6 7 e
529 [Pbj 1Zn]
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Pellets  Pellets  Pellets  Pellets Olivepit Shell of Almond Pellets  Pellets  Pellets  Pellets Olivepit Shell of Almond
typel  typell typelll typelV pinenuts  shell typel  typell typelll typelV pinenuts  shell
Faal
0.09
6 @ 0.079 AS]

0.08

5.10
5 0.07
4 0.06

0.05
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0.030

2 1.70 0.03 0.022

0.02
! 0.248 0.01 0.001 0.001 bdl bdl

0_ 8 0054 | | | 0012 = bal 0 : : : :

0 T i -‘ T 1
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T T 1

Standards need to be established in the EU for elemental
composition of commercial wood pellets and chips to avoid the
inclusion of extraneous materials. Only Germany has standards
containing extensive trace element limits.




B4. QUEMA DE BIOMASA

PM2.5 & BaP emission factors

FIREPLACE
I Softwood Hardwood Briquettes
g PM, . kg* biofuel 7.02 16.9 13.8

Hg BaP kgt biofuel 260 475 31.4

TRADITIONAL WOODSTOVE
Softwood Hardwood Briquettes
3.64 13.5 9.02
46.7 322 85.3
ECO-LABELLED STOVE
Softwood Hardwood Briguettes
g PM,, kg biofuel 1.12 2.06 -
Hg BaP kg-! biofuel 1543 146 ===
PELLET STOVE

B PelletsT Pellets 1T Pellets IIT Pellets IV Olive pit ~ Shell of pine nuts  Almond shell

g PM,, kgt biofuel 0.49 1.51 1.77 1.35 3.12 2.19 2.07
Hg BaP kgt biofuel 4.43 nd nd 4.61 nd 17.2 9.19

g PM, ; kgt biofuel
Hg BaP kg-! biofuel

Es necesario certificar no solo el tipo de caldera, sino:
el tipo de pellet y su transporte y almacenamiento




B3. CONTRIBUCIONES NATURALES

NATURAL CONTRIBUTIONS are considered
from 3 types of sources:
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Estimation of sea salt contribution

Sea salt concentration was calculated based on chemical composition data collected at

each city: Sea salt = CI + ssNa + ssMg + ssK + ssCa + ss5S0,

b ssMg, ssK, ssCa and ssSO, 2 were calculated based on ssNa and typical sea
water composition ratios for Mg/Na, K/Na, Ca/Na and SO,%*/Na

P ssNa=Na*-nssNa

P nssNa was attributed to Na present in soil and was calculated based on Al

concentration and typical Na/Al ratio for soil.

55 Sea salt contribution to PM,, at POR-TR

A /\l‘n A A

f\/ \l\/\

Concentration (pg/m?)

-~ -
AV A A AL Mo Al W

o

1/1 1/I19 2/6 2/24 3/14 4/1 4/19 5/? 5/25 6/12 6/30 ?/18 8/5 8/23 9/10 9/28 10/16 2 e gl P 12/9 12/2? 1/14




B3. CONTRIBUCIONES NATURALES

Estimation of Saharan dust contribution

Otherwise, Saharan dust contribution was estimated from the mineral dust PMx component from
SA analysis. Assuming

Mineral dust = local dust contribution + Saharan dust

Saharan dust event days identified from a suite of air mass/dust transport modelling tools

methodology for net dust calculation (Escudero et al., 2007) is applied to the mineral dust PMx
component

Estimation of Saharan dust contribution to PM,, at ATH-SUB

w
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B3. CONTRIBUCIONES NATURALES

Sea salt and African dust mean contribution normalized over an annual basis for the
AIRUSE cities
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B3. CONTRIBUCIONES NATURALES

Mitigation measures with respect to Natural contributions

Two distinct aspects of control strategies may be identified:
e Measures to reduce the potential of dust particles deposited, to resuspend:

- Systematically clean streets and pavements after intense African transport
events, to remove heavy load of dust available for resuspension;

- Increase urban vegetation and reduce the free surfaces where particles may
accumulate and easily resuspend;




B3. CONTRIBUCIONES NATURALES

Measures to protect human health,
emergency action plan for forecasted extreme dust events:

1) An alert system easily accessible to the general public that wil :

»  provide forecasts on intense African dust events,

» inform on potential exposure symptoms and

»  suggest relevant preventive actions, such as staying indoors, avoiding
physical activities outdoors or possible need for extra use of asthma
medication.

System should focus on sensitive population subgroups,

(asthmatics or other respiratory or cardiovascular disease, elderly and children)
Should include different communication channels (such as internet, radio and
television announcements, information boards located in selected central
locations).




CONSIDERACIONES FINALES

Informes individuales en www.airuse.eu

Contribucién de fuentes a PM

Condiciones de lavado y aspiracion polvo rodadura
Uso de supresores de polvo

Uso de organo nanopolimeros

Quema de biomasa

Emisiones industriales

Medidas del norte y centro de Europa (10 informes)
Fuentes naturales

XN HWN =

Déjenos su direccion v le remitiremos los informes
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CONTRIBUTIONS TO THE ANNUAL MEAN

PM10

TRAFFIC
Exhaust
Non-exhaust
TR-NO3

REG (OC+504%)
L.DUST

BIOMASS BURN.

INDUST
nTR-NOs’
SHIPPING
AFR.DUST
S.SALT

[ |
| |
[ | | |
| |
POR-TR BCN-UB  FI-UB MLN-UB ATH-SUB
38%(13)  33%(7)  31%(6) 34%(13) 23%(5)
23% 14% 13% 7% 10%
9% 11% 9% 9% 8%
6% 8% 9% 19% 5%
10%(4)  26%(6)  21%(4) 19%(6)  20%(4)
19%(6)  11%(3)  12%(2)  5%(2)  10%(2)
14%(5) <2%(<0.5) 16%(3)  24%(9)  7%(1.4)
4%(1.2)  11%(3) 5%(0.9)  9%(4) <1%(<0.2)
2%(0.8)  8%(1.8) 6%(1.2) 5%(2)  7%(1.5)
<1%(<0.2) 4%(0.9) <1%(<0.2) <1%(<0.2) 4%(0.8)*
<1%(<0.2) 1%(0.3)  4%(0.7) <1%(<0.2) 14%(3)
13%(4)  6%(1.5) 3%(0.6) 3%(1)  7%(1.6)

CONTRIBUTIONS TO THE MEAN OF DAYS >50pg/m? PM10 (BCN >40pg/m3)

PM10
TRAFFIC

REG (0C+S0,%)
L.DUST
BIOMASS BURN.
INDUST
nTR-NO5”
SHIPPING
AFR.DUST
S.SALT

POR-TR BCN-UB  FI-UB MLN-UB ATH-SUB
36%(24)  45%(22) 43%(31) 41%(33)  9%(6)
25% 13% 5% 5% 4%
6% 14% 9% 14% 3%
5% 18% 29% 22% 2%
5%(3) 19%(9) 6%(4)  9%(3)  2%(1.7)
27%(17)  4%(1.8)  2%(1.8) 3%(17) 1%(1.1)
25%(16) <2%(<0.5) 30%(22) 35%(16) 1%(0.6)
2%(1.2)  17%(8) 3%(2)  4%(1) <1%(<0.2)
2%(1.3) 9%(4) 7%(5)  6%(1)  1%(1.1)
<1%(<0.2)  4%(2)  <1%(<0.2) <1%(<0.2) 3%(2.3)*
<1%(<0.2)  1%(0.3) <1%(0.2) <1%(<0.2) 52%(38)
3%(1.9)  2%(0.8)  1%(0.5) 2%(2)  7%(4.9)

*Shipping in ATH includes also heavy oil combustion from industrial plants and maybe some residential oil combustion for heating as well.




CONTRIBUTIONS TO THE MEAN OF DAYS >50 (40 BCN)ugPM10/m?

CONTRIBUTIONS TO THE ANNUAL MEAN (>35pg/m® PM2.5 MLN)

PM2.5 POR-TR BCN-UB FI-UB MLN-UB ATH-SUB PM2.5 POR-TR BCN-UB FI-UB MLN-UB ATH-SUB
TRAFFIC 39%(10) 28%(4) 31%(4) 34%(10) 22%(2.5) TRAFFIC 35%(23) 42%(14) 32%(22) 39%(21) 11%(3)
Exhaust 31% 20% 18% 6% 15% Exhaust 30% 20% 5% 4% 9%

Non-exhaust 5% 1% 2% 9% 5% Non-exhaust 3% 2% 1% 7% 1%

TR-NO3’ 3% 7% 11% 19% 2% TR-NO3’ 2% 20% 26% 28% 1%

REG (OC+50,%) 13%(3) 37%(6) 29%(4) 19%(6) 34%(4) REG (OC+50,%) 2%(1.4) 22%(7) 6%(4) 11%(6) 5%(1.2)
L.DUST 16%(5) 6%(1.0) 2%(0.3) 5%(1.5) 5%(0.5) L.DUST 22%(14) 2%(0.6) <1%(0.1) 2%(1.2) 2%(0.4)
BIOMASS BURN. 18%(5) <3%(<0.5) 21%(3) 21%(6) 10%(1.2) BIOMASS BURN. 33%(22) <3%(<0.5) 33%(23) 26%(14) 2%(0.5)
INDUST 5%(1.3) 12%(1.8) 6%(0.8) 5%(1.5) <1%(<0.1) INDUST 1%(0.9) 18%(6) 3%(2) 3%(1.8) <1%(<0.2)
nTR-NO3 1%(0.3) 3%(0.5) 4%(0.5) 6%(1.7) 3%(0.3) nTR-NOs3 1%(0.4)  9%(3) 6%(4) 8%(4.3) 3%(0.6)
SHIPPING <1%(<0.2) 5%(0.7) <1%(<0.2)<1%(<0.2) 7%(0.8) *  SHIPPING <1%(<0.2) 6%(2) <1%(<0.2)<1%(<0.2) 10%(2)*
AFR.DUST <1%(<0.2) <1%(<0.2) 1%(0.2) <1%(<0.2) 6%(0.7) AFR.DUST <1%(<0.2) <1%(<0.2) <1%(0.3) <1%(<0.2) 45%(10)
S.SALT 5%(1.3) 3%(0.4) 1%(0.1) 1%(0.5) 2%(0.2) S.SALT <1%(<0.2) 1%(0.3) <1%(0.4) 1%(0.7) 1%(0.3)

*Shipping in ATH includes also heavy oil combustion from industrial plants and maybe some residential oil combustion for heating as well.




B1: 5 CIUDADES TENDENCIAS 2001-2013 PM10 DIARIO

120 140

FI-AGG ATH-GAA

100 120

~—*
be
PM10 (pg/m?)

PM10 (ug/m3)
8
% >

6

-29%

PM10 (ug/m?3)

80

; -29%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

BCN-MA

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

PM10 (pg/m3)

JdAIRUSE

-49%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013




