Urban and industrial dust in Southern Europe

Impact and recommendations

LIFE AIR Platform meeting, Barcelona, 26/09/2017
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in Barcelona
(mostly diffuse emissions from industry,

construction, harbor...

Legend
Air quality station. LV Fully accomplished
Air quality station: LV Not fully accomplished
Emissions below 1000 kg/y
Emissions between 1000 to 5000 kg/y
Emissions between 5000 to 10000 kg/y
Emissions between 10000 to 50000 kg/y
Emissions upper to 50000 kg/y
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AIRUSE reccomendations on
anthropogenic dust emissions:

- Emission inventory |300| |

- Mitigation measures %‘5‘1‘332535
Resuspension during transportation
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Emission

Road dust: improving
emissions
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Activities that can generate fugitive emissions

Quantity of dusty material handled

Distance travelled by trucks inside the company

Transport distances on paved and unpaved roads

Storage area and amount of stored dusty material

Mitigation measures implemented

Maintenance of the mitigation measures
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Industrial dust (diffuse) emissions

AIRUSE approach

Methodology: PM10 and PM2.5 emissions were calculated from amount of
bulk material handled or production data, applying generic emission
factors.

Transport of bulk solids has not been considered (30-600g PM10/km)

Two handling operations have been considered (1-260g PM10/t)

Primary PM fugitive emissions have been underestimated

PM10/TSP and PM2.5/PM10 ratios and emission factors were obtained from the following
databases: EMEP/EEA, AP 42 (US-EPA), AUSTRALIA-EPA and IIASA
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in Barcelona

O Energy sector

O Production and processing of metals

B Mineral industry

O Chemical industry

O Waste

O Paper and wood production processing
@ Animal and vegetable products

O Other activities non IED

O Port of Barcelona

PM10

30.8%

Legend
Air quality station. LV Fully accomplished
Air quality station: LV Not fully accomplished
Emissions below 1000 kg/y
Emissions between 1000 to 5000 kg/y 20.0%
Emissions between 5000 to 10000 kg/y
Emissions between 10000 to 50000 kg/y
Emissions upper to 50000 kg/y



Dust diffuse emissions

Developing and compiling specific PM fugitive emission factors and
control efficiencies
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Dust diffuse emissions

Developing and compiling specific PM fugitive emission factors and
control efficiencies

MAIN GAPS:
A. Most of the inventories do not consider PM fugitive emissions
B. Port activities are not included in E-PRTR

C. No emission factors in EMEP/EEA for port activities

D. Limited information about the efficiency of the best practices




Extending information to improve transparency

Welcome

The European Pollutant Release and Transfer Register (E-PRTR) is the
Europe-wide register that provides easily accessible key environmental data
from industrial facilities in European Union Member States and in Iceland,
Liechtenstein, Norway, Serbia and Switzerland. It replaced and improved upon
the previous European Pollutant Emission Register (EPER)

The new register contains data reported annually by more than 30,000
industrial facilities covering 65 economic activities across Europe.

For ... more

lml Search the register

Faciity Level + Industrial Activity *

@@ Diffuse emissions

Releases toair * Releases to water

Source: http://prtr.ec.europa.eu

Area Overview
Pollutant Releases + Pollutant Transfers =+ Waste Transfers
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Contaminante Afio de referencia

Monoxido de carbong i 2008
Output rate?? 2010
2014

Oxidos de nitrdgeno (NCx/NO2) 20049

2010

Particulas (PM10) ’ 2009
2010
2013

2014

Source: http://www.prtr-es.es
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RECOMMENDATIONS

Mitigation of resuspension from paved and
unpaved roads




Washing

CMA

MgCl,

CaCl,

Mitigation tests in Europe

Aldrin et | Norman Reuter, Barratt et
al., 2008 | and 2010 al, 2012
SLLELES
on, 2006
Finland Alps Norway Sweden Germany UK Southern EU
40% ?7?
weekly
20-30% 35% NO effect 40% only ?7?
daily daily at industrial
site
30% ?7?
daily
40% 27
daily
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*Water flushing
CMA
'MgClz

Industrial paved road:
*Sweeping+Washing
CMA

Industrial unpaved road:

*Water flushing
CMA

Al RUSE tests
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Urban road (Barcelona)
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Dust Track, TEOM and GRIMM;

High volume samplers PM10 (daily)

High volume samplers PM2.5 (every third day).

PM chemical characterization (ions, elements, OC and EC);
Streaker for PM2.5 and PM2.5-10;

Black Carbon (MAAP and mini-aeth);

NOx, O; and SO, and meteo.
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Urban road (Barcelona): water flushing
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Urban road (Barcelona): CMA and MgCl,
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Ca, Al, Fe, Si, Ti... |
>

Fe, Cu, Sb, Sn, Ba...

phase 1 phase 1 phase 1 phase 1 phase 2 phase 2 phase2 | phase 2-48h phase 2-48h phase 2-48h| phase 3 phase 3 phase 3
V-12 V-1 13-12 13-11 V-13 V-12 V-I1 V-13 V-12 V-I1 V-13 V-12 V-i1

Mineral - - - - - - - - - - - -
Al - - - - - 1 - 2 0 - 9 5
Ca - - - - - - - - - -
Fe - - - - - - - - - -
K 5 - 7 - - 5 5 4 3 6 3
Mg - - - - - - 1 - 8 19 29
Li - - - - - 4 8 7 9 4
Ti - - - - - - 1 - 1 - - -
Cr 5 26 - - 10 7 30 12 - 16 12 24
Mn - - - - - - 8 1
Cu 22 45 - 9 8 2 - 5 - - - - -
Zn - - - - 2 - 3 24 1 17 25 - 11
Ga - - - 2 0 - 18 - 11 2
Rb - - 4 - - - - - - - 1
Sr - - - - - 1 -
Sn - - - 11 - - - - -
Sb 12 53 7 43 8 31 8 - 24 14
Ba - - - - - - -
La - - 5 14 - - 0 8 13 9
Ce - - 8 25 - - - 4
Pb 8 6 5 2 - - - 17 - 5 6 - -
Bi - 31 15 49 - - - 5 - - - - 12
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Industrial (ceramic) paved road

- 250 companies (tiles, spray-dried granules, pigments..)
- 17% of the worldwide supply
- consumes 12 Mt/year of clay

500 dump trucks day*

ZEAIRUSE
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http://airuse.eu/media/watering.mp4

|
dust binders don’t work in South Europe?
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Critical parameters for dust
binding efficacy:
« Solar radiation (low)

« Relative humidity (high)
* Dust loading (high)




Conclusions

« Anthropogenic dust contributes 16-28% and 4-20%
to background PM10 and PM2.5, respectively

« Concentrations rise sensibly at kerbside or hotspots

« Fugitive emissions from traffic, industry, harbor and construction
need to be included in Emission Inventories

« Dust resuspension in Southern Europe is better reduced by water
flushing (rather than dust suppressants)

« Reccomendations available in AIRUSE deliverables (e.g. Guidebook)

Thank you very much for your attention

fulvio.amato@idaea.csic.es
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Conclusions on mitigation in South Europe

v" Road/Mineral

v revealed the highest efficiency in
reducing mobility of particles in S. Europe.
v The effect is , and should

be performed before rush hours

v Sweeping, CMA and MgCl, do not offer evidence
of efficacy in the Mediterranean climate




RECOMMENDATIONS

Addressed to stakeholders




Awareness-raising activities

1. Organising specific events (workshops, info-days...) for cities,

industrial associations, harbour managers, local authorities,
health groups, etc

2. Involvement of stakeholders can greatly increase emission
iInventories accuracy

- —y

URBAN AIR
Qg{‘tLlTY:

~

Thank you very much for your attention!
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CMA: possible NH; stripping

Ayl CMA 9
.\/. ® o < <° - e
.7 pH=6.8 pH=9.2 /N\Hif /\NHS(Y)%

(NH,);504 (ac) > NHg* (5t SO (5

N H4NO3 (ac) & NH4+(ac)+ NO3_ (ac)

NH3 (ac)+ HZO &~ NH4+(ac)+ OH- (ac)

Quartz filter (C;HgO; .+ CH;0H ,y 13% m/v (330uL))

Leachate CMA Leachated
subsample subsample

45mL 45mL leachate 45mL 45mL Milli-Q
5mLCMA
1:10

L 97% NHy, stripping

250mL Leachate
subsample

Z&AIRUSE
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Conclusions
Source Location Dust Measure Dosage PM10 Notes on
loading reduction measurement
7-10% on
\?Vt;gﬁfng o a  daily | kerbside
Urban 3-6 1520 mean
paved road | mg/m’ CMA o/’ Negligible | kerbside
MgCl, éfrfzo Negligible | kerbside
18% on a
Street 27 : :
rosd dus Industrial 20-40 TR L/m ?négg] erbside
paved road | mg/m’ 30-60 8% on a
CMA I daily kerbside
g mean
, Street 3.5 >90% up :
Lr;]dlf\’};jal washing L/m° to1h downwind
P 100 Not .
road CMA 2 downwind
a/m observed

Thank you for the attention!




B2 SUMMARY OF FINDINGS

« PM10 and PM2.5 limit values are exceeded in traffic sites and in the urban
background at the Milano (the issue of the Po Valley)

B6,7,8 ¢« Emissions from road traffic accounts for a high proportion of PM10 and PM2.5
on both annual basis and days of exceedance of the limit values (30-45%)

B7 * Mineral dust+road dust account also for a large proportion of PM (10-30%
PM10)

B4 * In a number of cities biomass burning is the second source contributing, but in
exceedance days contributions are similar to road traffic

B3 * Primary emissions from shipping contribute around 5% of PM in coastal areas

B5 * Industry still contributes around 10-15 % of PM with primary emissions, and 15-
25% with primary+secondary PM
B3 * Natural contributions are very relevant in Porto (sea salt) and Athens (African

dust), but also present in the other cities _ _ _
B7. Developing & testing cost-effective PM

B3. Natural sources B4. Biomass burning measures & strategies

B5. Industrial sources B6. Traffic related sources B8. Applicability of selected measures from N
to S Europe




Urban park: Nano-polymer

Product: 10-20 nm Optimadust
Area: 6200 m?
Spreading:18th March 2013 (1%)

Estacions de transit moderat
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Urban park: Nano-polymer

Net decrease Mineral dust: 2.9 pg/m3

10.0
9.0 -
8.0 A

7.0 A

W 2012 Palau Reail
6.0 -

2013 Palau Reial
5.0 -

pug/m?

W 2012 Sants
4.0 -

2013 Sants
3.0 -
2.0 -

1.0 A

0.0

Mineral Sea salt SIA oC EC

ZaAIRUSE
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TRAFFIC BACKGROUND
400
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. 200 1
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o 95107 81 - 6.0°36
-14.414 5
-20.0
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REIAL
Mean decrease 6.7-7.7 14.4-14.5 5.0-5.1

Net decrease:

4-5 pg/m3 (11%)
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Road dust and African dust

Barcelona Athens
4% 1% 1%
15%
Mineral Mineral
W OC+EC B OC+EC
mSIA mSIA
| Metals B Metals
21% 57%
~—_80%
Porto Florence
5%_ 19
Mineral Mineral
249 B OC+EC B OC+EC
W SIA mSIA
54% B Metals B Metals
\_78%
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Primary Industrial PM10 emissions

Legend

Air quality station. ELV Fully accomplished

Air quality station: ELV Not fully accomplished
Emissions below 1000 kg/y

Emissions between 1000 to 5000 kg/y
Emissions between 5000 tb 10000 kg/y
Emissions between 10000 to 50000 kg/y
Emissions upper to 50000 kg/y

2,
e

O Energy sector

O Production and processing of metals

B Mineral industry

O Waste

O Paper and wood production processing
B Animal and vegetable products

O Other activities

O Port of Leixoes
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Primary Industrial PM10 emissions

O Energy sector

O Production and processing of metals
B Waste
O Paper and wood production processing

O Other activities non IED

1.5%

Legend _
Air quality station. ELV Fully accomplished
Alr quality station: ELV Not fully'accomplished
Emissions below 1000 kg/y
Emissions between 1000 to 5000 kg/y
Emissions between 5000 to 10000 kg/y

Other activities: Concrete manufacturing, silver
processing and biomass co-generation plant (<50Mw)

Emissions between 10000 to 50000 kg/y 5. |

«~Entissions upper-to 50000 kg/y
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Primary Industrial PM10 emissions

* Legend

. Air-quality station: ELVFully accomplished

Air qGality station: ELV.Not fully accomplishegls e M‘LN'AGG' 2 O Production and processing of metals
Emissions below 1000 kg/y L3 Pt e, : R

»
-

Emissions between 1000 to 5000 kely
Em»ssio.ns between 5000 to 10000 kg/y
Emissions between 10000"to 50006 kg/y
Emissions upper'to 50000 kg/y VLR X s . O Waste

O Mineral industry
O Chemical industry

LA L L L L




Channelled emissions

1. Developing and compiling specific PM10/TSP and PM2.5/PM10 ratios
2. Regulating maximum temperature in exhaust gases / abatement systems

3. Fostering control of secondary PM precursors and heavy metal emissions




Emission inventories

1. Encouraging efforts to standardise and coordinate
baseline information

Channelled primary PM ‘ Fugitive primary PM
Main industrial activity (IPPC or E-PRTR code)
Annual production (kg, tonnes, m?, ...)
Type of fuel
Process stages: number of point sources Activities that can generate diffuse emissions
Implemented BATs Quantity of dusty material handled
Emission duration (hours/year) Distance travelled by trucks inside the company
Emission temperature Transport distances on paved and unpaved roads
Emission volume flow rate (dry basis) Storage area and amount of stored material
Emitted PM concentration Mitigation measures implemented
BATs maintenance operations Maintenance operations of the mitigation measures
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Preventive Mitigation

. Reduce number of vehicles . Street cleaning
. Reduce traffic speed . Calcium Magnesium Acetate (CMA)
« Reduce HDV . MgCl, CaCl,
. Reduce wear . Polymers

. Porous asphalt




Road dust in EU
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RECOMMENDATIONS

Addressed to National and/or Regional
environmental bodies




Primary PM emissions

1. Updating the ELVs adopted in the S
BREF documents

D ‘Best Available Techniques (BAT) Reference Do
Large Combustion Plants =:_.:_—_..

2. Increasing emission control frequency
to ensure proper BATs operation

3. Including real control and
guantification of fugitive emissions




Regional inventories of PM industrial emissions

1. Periodically updating the list
of industrial activities

2. Using a bottom-up approach,
including non-IED activities and

&

Source: http://www.cittametropolitana.mi

fugitive emissions

3. Controlling and quantifying
shipping, harbour, and public |

works emissions

Bottom Up

Source: http://www.chem.toronto.edu/




