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Intersectorlal approach
Double-helix model of the partnership

Budget: 2.281.400,00 €
Project timetable: June 2010-November 2012
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The focus
Reduction of air pollution in port cities,
selecting the most effective policies in terms of co st/benefits balance

Specific objectives

1. Pinpointing the relative contribution to air quality of pollution
sources in the 5 project harbour areas (focus on PM10 & PM2.5)

2. Strengthen the governance capacity to arbitrate  between conflicting
socio-economic & environmental interests by including the air pollution
analysis and trend scenarios within the already existing Sectorial Plans

3. Facilitate and promote voluntary agreements between local
administration, port authorities, ship owners and cargos’ handlers to
reduce air pollution caused by on-berth vessels (“green ports” approach)
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http://www.apice-project.eu
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Framework analysis Comparative analysis of the
air quality status of the 5 port-cities
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Figure 15 . PM10 annual average values in ug.fm‘* during 2009, for the five cities

Figure19 Hourly variation of PM10 (in pg/m?) during 2009, for the five cities.
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Figure16 Monthly variation of PM10 {in pg/m®) during 2009, for the five cities.

PM2012 .
Prejol cofinanl pur by Fands

Perugia, 17 Maggio 2012 ﬁ ' 2 ]‘5# Europle tn [esogparment Fagoral

| Do Prigact oo Erarced by Ba furipaas

APICE  w=in Hngral Covmiagmart §irg




PM10 emissions pie diagrams

% Contribution of anthropogenic sources to annual
PM10 emissions

Barcelona

Resolution:

14.0%

Reference
year: 2008

“7100x100km?,

50km x 50km,

D
3
O
m

% contribution of anthropogenic sources to annual
PM10 emissions
1% m Energy production (SNAP 1)
4%~ |5% 10%

Marseille

13%

Resolution:
1km x 1km
Reference
year: 2007

@ Road transport

29%

9,

1066

W Energy production

activities
B Central heating )

I Industries

B Extraction and distribution of fossil  Agriculture

geothermal energy .
l Solvent and other product use e
\
PM2012 APICE
Perugia, 17 Maggio 2012

100x100km?2

uoISsIWg [ed07]

Sa1J0JUBAUI

@ Non-road transport (without ship and harbor
[ Ship and harbor activities

[ Waste treatment and disposal

ddco

[ ]
[

% Contribution of anthropogenic sources to annual
0%

PM10 emissions
10%

Genoa
36x19km?
Resolution:
1km x 1km
Reference
year: 2005

% Contribution of anthropogenic sources to annual
PM10 emissions

7.9%
16.6%

Thessaloniki
100x100km?,
Resolution:
2km x 2 km
Reference
year: 2008

% Contribution of anthropogenic sources to annual
PM10 emissions

0.2%
7.1% ;

Venice
100x100km?
Resolution:
4km x 4km
Reference
year: 2008

Projact oo-Erarcad by S Eusipaas
Hagral Devplapmard Fung




Socio -economic trends

Ships arrivals

Ship arrivals by berthing area
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Intercomparison sampling in Marseille
25th January — 2nd March 2011
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Receptor model configurations &
identified and quantified sources

Pilot area Barcelona Genoa Marsellle Thessaloniki Venice
Partners IDAEA-CSIC Univ Genoa Aix Marseille Univ. UOWM Univ Ge noa and
IDAEA-CSIC on
behalf of ARPA
Veneto
Model used PMF PMF CMB PMF PMF

Species included

21 Variables : Ca, Na,
Mg, Fe, SO,%, V, Ni,
Cu, Zn, Sn, Sh, Pb, NO3',
NH,", EC, OC, E-ALK, O-
ALK, H-PAH, HOPA,
DHAA.

22 variables : Ca, K, Na, 15 variables : Al, Si, 23 variables : 4 PAHs, 6 n- 37 variables : 8 PAHSs,
Mg, Fe, Mn, SO,>; Vv, P.,K,Ca,V,Fe, Ni, alkanes, 3 hopanes, S0,* , NH,*, NOg, Al
Ni, Cu, Zn, Sn, Sb, Pb, Cu, Zn, SO,*, NH,", levoglucosan, OC, EC,V,  cg K, Na, Mg, Fe,
NO; ,NH,” ,ECand NOj,OCandEc NiandPbforCMBand Al wn Tj, P, v, Cr, Ni,
five OC fractions (OC1, Ca, Fe, Ti,Na"and CI for  Cu, Zn, As, Rb, Sr,

0C2, OC3, OC4 and crustal dust and sea salt Sh, Cd, Sn, Pb, Li, Sb,
Pyrolitic C) La, OC and EC

Number of
factors/sources

8 source profiles plus Sea 6 7
Salt and Dust

7 5

Source group

Source and source types derived from Source Appotio nment analysis

Road Vehicular exhaust, Road Road Vehicular* Road Dust Vehicular Exhaust+Sea
Dust spray, Road dust
Residential Biomass burning Biomass burning vegetative Residential Residential
detritus (incomplete combustion

combustion of wax alkanes)
and natural gas
combustion.

Industrial and
Shipping

Coke Production, HFO Industrial/marine
Combustion/shipping, Steel

manufacturing

Marine-Shiping
emissions/industriy

Fuel Oil Combustion Industrial/Marine

Primary natural Aged Sea Spray, Dust Sea Salt, Dust Natural sea salt, Dust
Mineral/industrial
secondary Secondary aerosol Secondary | Secondary amonium, Secondary aerosols  Secondary |, Secondary
Secondary Il nitrate and suflate and 1]
other OM
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PM2.5 Source Apportionment intercomparison
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Figure 4.2. : Average relative contributions of source groups to PM2.5
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Table 4.2: Absolute concentrations of PM2.5 (g/m?) originating from the different source groups

ug/m® Barcelona Genoa Marseille Thessaloniki Venice
Road 4.7 11.7 5.0 5.1 3.5
Residential 9.1 nd 6.8 5.6 7.0
Industrial and Shipping 56 1.3 04 11.2 5.0
Primary natural 3.5 0.9 1.5 4.6 3.1
Secondary 9.9 12.0 13.0 6.3 13.8
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Long monitoring campaign in Barcelona
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-PM,,, PM, 5, PM,, NOX, SO,, H,S, Meteo real time measurements
-PM,, & PM, s sampling using high-vol instruments (2 samples of ea ch fraction per week)
-Chemical characterization of samples

-ICP-AES (Al, Fe, Ca, K, Na, Mg, S, P)

- ICP-MS (Li, Be, Ti, Mn, Co, Cu, Zn, Ni, V, Sn, Sb, Cd, Pb, Bi, Th, U, Mo, Sr, Rb, Cr, As, Se, Ge, Ga, Zr, Hf, Ta, Tl,
Rare earths, etc)

- lonic chromatography (SO ,2, NOy,, CI). Electrode for NH ,*

L
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Long monrtorrng campargn in Genoa

'L??z-\.'_:'
.-.-iE.-'.- =

STrensascolly
{ Site3: Genoa Bol zaneto S
Urban Background e

S P L el
¥ mﬁﬁ L B&rra . |
s

"ElGBIE ,i:%

.".__ " 5 _.,-Ft -

o A

Srtel Genoa city
Urban Background

ur ':lclfur:l =
.h.ulnrn I"n:-

Ligurian
Sed




2 BVl arpav : ; . . : = TPyl oL POOD
S JEEE [ ong monitoring campaign in Venice M e Bl
lons Na, Cl, K, SO4, NO3, NH4, Mg, Ca
PM10 PM2.5 Heavy Metals As, Ni, Pb, Cd, V, Cu, Zn, Al, Mn, Cr , Co, Sb, S
; SvOoC PAHs, Alkanes, hopanes, steranes
Site : . < -
HA
UB
IB

- BT AN
L "’ Malcontenta-Moranz
i

T R B

HA Harbour Area
(Venice dowantown, Giudecca is)é



Long monitoring campaign in Thessaloniki
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Source Apportionment by Chemical Transport Models Q

CHIMERE (Barcelona, Marseille)
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CAMX (Genoa, Venice, Thessaloniki)

Road Transpqrt

Central Heating .-

Maritime/H arTr

natural | boundary l

Reference [C 1

Marseille, February 2011
by ATMOPACA

2 different periods for 2011 base case run:
e Summer (from June to August 2011)
» Winter (mid-November to mid-December 2011)

Source Apportionment:
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Thessaloniki , 6 December 2011
by Aristotle University AUTH

Zero-Out Methodology (CHIMERE) or SA tool (PSAT CAMX)
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Industry / energy .I Maritime
Receptor model outcomes vs CTM outcomes
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Model application and scenarios for port cities

sustainable development str%egies

Framework analysis

Local emission

Socio-economic

inventory »

Source contribution analysis by
receptor models
and chemical transport model

Local Adaptation
Plan
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Prossimi appuntamenti di  AoPICE
Meeting di progetto: Genova 27-28 Giugno 2012
Conferenza finale: Venezia Novembre 2012

More info: http://www.apice-project.eu
fliguori(at)arpa.veneto.it Y
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