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1. ACTIVITIES FOLLOW-UP 

The following summary report covers IMPROVE LIFE13 ENV/ES/000263 activities from 
01/04/2015 to 30/06/2015.  
 
Activities were launched on time and the project progresses according to the proposed 

timetable. The main tasks initiated or accomplished at each action in progress were as follows: 

 Action B1 “Determination of the impact of selected parameters”. Within this action 

measurements carried out from April to June 2015 aimed to characterise and quantify the 

effect of changes in metro stations and trains ventilation protocols. Thus, a ventilation 

protocol, shown below, different from the regular one was implemented in Tarragona 

station (L3) to check the effect on air pollutants levels. The measurement campaign was 

carried out from 10th June to 1st July, covering two weeks under normal conditions and 1 

week under an air circulation flow opposed to the normal one (in red in the table below). 

 

  

Week 1 
10.06.2015 @03:00 
17.06.2015 @03:00 

Week 2 
17.06.2015 @ 03:00 
24.06.2015 @ 03:00 

Week 3 
24.06.2015 @ 03:00 
01.07.2015 @ 03:00 

 

Station DAY NIGHT DAY NIGHT DAY NIGHT 

Station 
Plaça Del 

Centre 
Fast 

Impulsion 
Closed 

Fast 
Extraction 

Closed 
Fast 

Impulsion 
Closed 

Station 
Sants -
Estacio 

Fast 
Impulsion 

Closed 
Fast 

Extraction 
Closed 

Fast 
Impulsion 

Closed 

Tunnel Tarragona 
Fast 

Extraction 
Slow 

Impulsion 
Fast 

Extraction 
Fast 

Extraction 
Fast 

Extraction 
Slow 

Impulsion 

Station Tarragona 
Fast 

Impulsion 
Closed 

Fast 
Extraction 

Closed 
Fast 

Impulsion 
Closed 

Station Espanya 
Fast 

Impulsion 
Closed 

Fast 
Extraction 

Closed 
Fast 

Impulsion 
Closed 

 
 

The campaign involved the deployment of several equipments at one end of the platform 

of a selected station fulfilling all the necessary safety conditions. The monitoring 

equipment includes a high volume PM2.5 sampler (for daily sampling particulate matter 

below 2.5 microns), passive samplers for NO2 monitoring, and automatic equipments 

registering continuously concentration levels of i) PM in 3 sizes (1, 2.5 and 10 microns); ii) 

particle number concentrations in 16 size ranges; and iii) CO, CO2, temperature and 

relative humidity every 5 minutes. 

On the other hand, in order to check the effect of the deterioration of air conditioning 

filters on air quality inside trains, a Dusttrak device was installed inside one of the driver’s 

cabins in one train of line 3 (series 3000), to monitor PM mass concentrations in 3 sizes (1, 

2.5 and 10 microns). Air inside this cab is representative of the passenger’s exposure as it 
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has the same air circulation system as the rest of the carriage. Measurements started on 

2nd April, when all air conditioning filters along a selected train were replaced, and 

finished on 3rd July after 2 months of installation (air conditioning filters are changed once 

a month on regular basis). Surprisingly PM levels recorded during this 2-months period do 

not show any increasing trend. So to investigate the reproducibility of the results, a 

comparable campaign was planned to be developed in another train of the same line 3. 

Accordingly, PM measurements started on 10th July and will finish by 15th September. 

Complete chemical analyses of the PM2.5 samples collected by the high volume sampler 

were planned in order to determine the variations in chemical composition driven by the 

influence of the different activities performed. The chemical analysis includes: acid 

digestion followed by ICP-AES and ICP-MS analysis for the determination of major and 

trace elements; water leaching followed by IC analysis and selective electrode analysis for 

the determination of anions (sulfate, nitrate and chloride) and ammonium, respectively; 

and elemental analyzer for the determination of total carbon. ICP-AES, ICP-MS, IC and 

selective electrode analyses are carried out at IDAEA-CSIC, whereas total carbon analyses 

are carried out at CIEMAT. A number of samples have been already completely analysed: 

71 samples from Sagrera station and 21 samples from Palau Reial station. Moreover, IC 

and selective electrode analyses have been performed for the remaining 23 samples from 

Palau Reial. The remaining samples are currently being processed. 

 

 

Action B1. Air quality equipment placed in Tarragona’s platform (top) and inside a driver cabin 

in a train of line 3 (bottom). 
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 Action B2 “Testing mitigation measures and development of mitigation strategies”. Due to 

the variability in the subway system calendar for night work activities, highly dependent on 

the availability of machinery due to extra activities such as incidents or main reparations, it 

was discussed and agreed the benefits of starting the measuring campaigns for this action 

earlier than originally planned. Therefore action B2 started on April 2015 (instead of July), 

maintaining the final date as September 2016. This is not a problem for the project and 

does not affect any other action. Within this action measurements carried out from April 

to June 2015 aimed to characterise and quantify the effect of the addition of new ballast 

to tunnels in the Palau Reial and Maria Cristina stations, both in line 3. The equipments 

used for these campaigns were the same as in Action B1.  

The addition of ballast in the tunnels was carried out following two different 

methodologies to asses differences in the impact on air quality: 1) adding ballast under 

normal conditions (ballast+water), 2) adding ballast using a commercial available 

antiresuspension polymer (ballast +water + dust suppressant). 

 

  

Action B2. Mixing process of dust suppresant nanopolymer with water and application to the 

untreated ballast (top), and measuring equipments at Maria Cristina and Palau Reial platforms 

(bottom). 

The standard method (ballast + water) was applied at the metro station of Palau Reial (L3), 

where air quality measurements were performed from 1st April to 14th May. The addition 

of ballast previously treated with the dust suppressant was applied in the metro station of 
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Maria Cristina (L3). This station is adjacent to Palau Reial and has a similar design (one 

wide tunnel with two rail tracks separated by a middle wall), depth and ventilation system. 

The measurement campaign started on 14th May and finished on 10th June. Due to some 

problems during the transport of the pre-treated ballast, its addition to the tunnel of the 

target station was only possible during three days. Results should be analysed to 

determine if the available information is robust enough to achieve accurate conclusions 

on the efficiency of the dust suppressant. 

 

 Action C1 “Effectiveness of the project actions”. An external committee has been 

nominated to evaluate the progress of the IMPROVE LIFE project after 2 years. The 

international committee is formed by:  

 

 Dr. Giorgio Buonanno is an Associate Professor at the Department of Engineering in 

the University of Cassino, Italy, and has held invited academic positions at universities 

in the USA, Australia, Kazakhstan and Zambia. He has wide expertise in the 

measurement of airborne particles emitted from industrial plants (especially waste 

incinerators), urban areas, and indoor environments. Many of his most recent 

publications are focused on the emission of, and personal exposure to, ultrafine 

particles and their respiratory effects on children. 

 Dr. Caroline Duchaine is a Professor and Health Funds Senior Scholar at Université 

Laval and the Quebec Heart and Lung Institute. Her main expertise is in the 

characterization of bioaerosols and respiratory viruses and the effects of their 

exposure to humans, and she has over 350 publications. She has acted as expert 

witness for the Quebec Government in several bioaerosol court trials after tragedies 

related to mould problems in homes, was invited by the NASA to the Workshop on life 

detection in extraterrestrial samples, and has received several awards for her work.  

 Dr. Alberto Giretti works at the Department of Engineering and Architecture of 

Università Politecnica delle Marche, Italy. He has been the scientific co-ordinator and 

leader of several projects in various recent European Framework programmes, and has 

co-founded spin-off companies based on the applications of his research. His research 

interests include advanced modelling for energy efficient buildings, Health and Safety 

in Automated Construction site, and Knowledge Based Systems for Design and 

Education support in Architecture and Building Construction. 

 Prof. Frank Kelly holds the chair in Environmental Health at King's College London, is 

Director of the Environmental Research Group operating the London Air Quality 

Network, and is Chairman of the UK Department of Health’s Expert Committee on the 

Medical Effects of Air Pollution. His substantial research activity spans all aspects of air 

pollution research from toxicology to science policy, including the impact of London’s 

Congestion Charging and Low Emission Zone, and the effect of urban air pollution and 

traffic management schemes on the respiratory health of schoolchildren.  
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 Prof. Lidia Morawska is the Director of the International Laboratory for Air Quality and 

Health in Queensland University of Technology in Brisbane, and co-director of the 

Australia-China Centre for Air Quality Science and Management. She is a physicist by 

training who received her doctorate in Poland and continued her research in Canada 

as a Fellow of the International Atomic Agency before moving to Australia. With over 

450 publications she is an expert on airborne particulate matter, a past President of 

the International Society of Indoor Air Quality and Climate, and is advisor to the WHO. 

 

 Action D1 “A Project website designed as a tool to raise the profile of the project and 

improve the dissemination of its activities”. The web site of IMPROVE LIFE (http://improve-

life.eu) was launched in December 2014 and is updated in a 2-week basis. Its contents are 

in Spanish and in English and introduce the project, describing its participants, objectives, 

activities and results. Through this web address all the results achieved so far as well as 

dissemination material like presentations, reports, informative documents are freely 

available to the public, as well as the public events organised. The IMPROVE web page has 

had an average number of visits 1.560 per month. 

 

 Action D2 “LIFE+ Information board will be on displayed describing the project at the 

locations where it is implemented, at strategic places accessible and visible to the public”. 

LIFE+ Information board are on display since January 2015 describing the project at the 

locations where it is implemented, at strategic places accessible and visible to the public. 

During April to June 2015 hard information boards on the project have been placed at 

Palau Reial, Maria Cristina and Tarragona stations where measurements have been or are 

currently being performed. Panels are also permanently displayed in IDAEA-CSIC (Palau 

Reial) and TMB (Santa Eulalia) main offices. No vandalisms problems have occurred during 

this period. 

 

 
 

Action D2. Informative panel in the entrance area of Maria Cristina station 



                                                                                                               
 

 

 
July 2015 - Summary review IMPROVE LIFE13 ENV/ES/000263 

  10 

 Action D3 “Dissemination of project results”. During this period the following activities to 

disseminate IMPROVE LIFE results have been carried out: 

 Celebration of the Expert’s Workshop Special Session on “Commuter air quality in rail 

subway systems” (06/05/2015) within the SETAC Europe 25th Annual Meeting 

(http://barcelona.setac.eu/). The session was chaired by Teresa Moreno (IDAEA, CSIC) 

consisted of five platform presentations and five posters. Firstly Lidia Morawska 

(Queensland Univ., Brisbane, Australia), an expert in indoor air, outlined her work on 

infection spread in public transport, highlighting the importance of the proximity of 

passengers and the duration of each trip. Caroline Duchaine (Université Laval, Quebec, 

Canada) emphasized the need the develop surveillance methods of disease 

transmission in public vehicles, summarizing the results of a joint Laval/CSIC study on 

bioaerosols found in the Barcelona Metro. Teresa Moreno (IDAEA-CSIC) outlined the 

objectives of the IMPROVE LIFE project and stressed the importance of the main 

variables affecting air quality in the subway. Frank Kelly (King’s College, London) 

overviewed progress on a currently ongoing study of air quality in the London 

Underground system, the oldest in the world. Finally Alberto Giretti (Polyt. Univ. 

Marche, Ancona, Italy) used his engineering expertise to demonstrate the need for 

intelligent control of subway ventilation systems using sensor networks. 

 

   

    

Action D3. C. Duchaine and T. Moreno (top) and F. Kelly and A. Giretti (bottom) in their 

presentations during the Experts Workshop. 
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 Celebration of the Open Forum on air quality in subway systems (07/05/2015) the CSIC 

central offices in Barcelona City Centre. The event was open to researchers, 

stakeholders, public/private organisations and the public in general. Stakeholders from 

the local City Council, Autonomous Government of Catalonia, Barcelona Public Health 

Agency and Ferrocarrils de la Generalitat attended the event. The meeting opened 

with a welcoming address by joint IMPROVE LIFE partners E. de Miguel (TMB) and T. 

Moreno (IDAEA, CSIC) who gave a presentation outlining the primary objectives of the 

IMPROVE LIFE project, and stressed the importance that is being given to open 

communication of all the results produced during the work programme. Session 1 then 

continued with a series of four presentations on different aspects of the Barcelona 

Metro system. V. Martins (IDAEA, CSIC) overviewed what is currently known about 

personal exposure to inhalable subway particulate matter, Maria Cruz Minguillón 

(IDAEA, CSIC) explained the techniques used to identify the various sources of PM in 

the subway environment, B. van Drooge (IDAEA, CSIC) reported on the kinds of organic 

chemicals present in subway air and M. Veillette (Univ. Laval, Quebec, Canada) 

summarized the results of a joint Laval/CSIC study on bioaerosols found in the 

Barcelona Metro. Session 2 involved contributions from other subway systems with V. 

Múgica (Univ. Autón. Metropolitana-Azapotzalco, Mexico) reporting on a study from 

an unusual station in Mexico City, L. García (Ingenieros Asesores SA, Spain) on the 

problem of hydrogen sulphide build-up in some parts of the Paris Metro system, and P. 

Blondeau (Uni. La Rochelle, France) presented modelling studies on how best to 

control PM levels inside trains in the Paris Metro.  

 

  
 

       Action D3. T. Moreno (left) and V. Martins (rights) in their presentations during the Open Forum. 

Session 3 involved a discussion on issues relevant to IMPROVE LIFE emphasizing two 

key issues relevant to the subject of subway air quality. Firstly, all relevant 

stakeholders, both passengers and workers, need to be informed and their awareness 

raised of the question of air quality in underground transport systems. However, 

instead of generating exaggerated alarmist statements and headlines, which are likely 

to be counterproductive, an intelligent, positive approach to inform the public must be 

adopted. Greater awareness is likely to encourage subway companies to take the issue 

more seriously. Secondly, any suggested improvements must be cost effective and 
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technically feasible. The Open Day continued with a field visit to the currently 

operating IMPROVE LIFE sampling site in Palau Reial station, and the nearby air 

pollution monitoring urban background site in IDAEA operated jointly by CSIC and 

Generalitat de Catalunya. The celebration of the Openday was shown in the internal 

TV channel of the Barcelona metro (MouTV). 

 

 Technical publications on the project results in international scientific journals and 

presentations in scientific conferences acknowledging the LIFE+ community financial 

support including: 

Martins V, Moreno T, Minguillon MC, et al. 2015. Exposure to airborne PM in the 

subway system. Science of Total Environment 511, 711–722 

T Moreno, E De Miguel, X Querol, et al. Implementing Methodologies and 

Practices to Reduce air pollution Of the subway environment – IMPROVE LIFE. 

POSTER. 2015 SETAC Europe, 25th Annual Meeting. Barcelona, Spain. May 

2015 

T Moreno, V Martins, MC Minguillón, et al. Subway particles: what do we breathe 

on platforms and in trains? ORAL. 2015 SETAC Europe, 25th Annual Meeting. 

Barcelona,Spain. May 2015 

 

 Articles in press. A 3-page press release on IMPROVE LIFE appeared in the 

“Eurotransport magazine” issue for May-June 2015. (Volume 13, issue 3, pages 62-64; 

www.eurotransportmagazine.com). 

 

 
 

 

 Production of an informative pamphlet with the objectives of the project in 3 

languages (English, Spanish and Catalan), distributed to assistants to the Open Forum 

event. 
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 Action E1 “Project Management and Audit”. The first project report, the Inception Report, 

was submitted on the 30th of June 2015, covering the project activities from 01/10/2014 

to 31/05/2015.  

 

 Action E2 “Monitoring of the project progress according to indicators defined by the 

managing team”. Regular meetings every month of all partners to discuss developments, 

problems and progress of the project have been hold (more frequently than initially 

programmed), including: 

 Attainment of raw train pieces for their chemical analysis in the CSIC laboratories, 

including 4 different brake pads, 2 catenaries, ballast, and two motor brushes. 

31/03/2015 at IDAEA-CSIC offices. CSIC: Teresa Moreno; TMB: Eladio de Miguel, Marta 

Capdevila.  

 Organisation of the measuring campaigns inside train carriages in line 3 to observe the 

effect of air conditioning filters on PM concentrations through time. 08/05/2015 at Vall 

d´Hebron TMB offices. CSIC: Teresa Moreno, Cristina Reche; TMB: Josep Calvo, Cristian 

Miguel, Jessica Outeiriño, David Carulla, Marta Capdevila. 

 Meeting with the project external monitor (Mrs. Rosa Ana Asensio) to see the 

progress of the project and the rules for the preparation of the Inception Report 

(13/05/2015 at IDAEA-CSIC offices). NEEMO EEIG-IDOM: Rosana Asensio; CSIC: Teresa 

Moreno, Crsitina Reche, MariCruz Minguillon, Cristina Vasconcelos, Vania Martins; 

TMB: Eladio de Miguel, Michael Pellot. 

 Visit to see in site the impregnation of ballast with dust antisuppresant. 18/05/2015 at 

TMB Can Boixeras. CSIC: Teresa Moreno; TMB: Eladio de Miguel, Marta Capdevila.  
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 Discussion on night work activities carried out during first campaign to compare with 

results. 21/05/2015 at Miramar TMB offices. CSIC: Teresa Moreno, Cristina Reche; 

TMB: Sonia Centelles. 

 Discussion on the evolution of the campaign inside train carriages in line 3 to observe 

the effect of air conditioning filters on PM concentrations through time. 17/06/2015 at 

Vall d´Hebron TMB offices. CSIC: Teresa Moreno, Cristina Reche; TMB: Josep Calvo, 

Cristian Miguel, Marta Capdevila. 

 Discussion on elaboration of scientific manuscript. 15/06/2015 at IDAEA-CSIC offices. 

CSIC: Vania Martins, MariCruz Minguillon, Teresa Moreno; TMB: Eladio de Miguel, 

Marta Capdevila.  

 

 Action E3 “Networking with other European projects (including LIFE+)”. Organisation of an 

Experts Workshop as a Special Session on “Commuter air quality in rail subway systems: 

current understanding and future mitigation” within the Society of Environmental 

Toxicology and Chemistry (SETAC) Europe 25th Annual Meeting to be held the 6th of May 

2015 in Barcelona, Spain (see action D3). 

The project has established collaboration with the project DIGITALIFE LIFE 13 

ENV/IT/000140, participating in a workshop that took place in Castellón (June 4, 2015), 

presenting results from IMPROVE LIFE. 
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2. LIST OF THE PROJECT’S OUTCOMES DURING THE PERIOD 

ACTION DATE TITLE 

2.1. IMPROVE LIFE publications 

D3 01/04/2015 Martins V, Moreno T, Minguillon MC, et al. 2015. Exposure to airborne PM 
in the subway system. Science of Total Environment 511, 711–722. Open 
access. 
 

D3 06/05/2015 T Moreno, E De Miguel, X Querol, et al. Implementing Methodologies and 
Practices to Reduce air pollution Of the subway environment – IMPROVE 
LIFE. POSTER. SETAC Europe, 25th Annual Meeting. Barcelona, Spain. May 
2015 
 

D3 06/05/2015 T Moreno, V Martins, MC Minguillón, et al. Subway particles: what do we 
breathe on platforms and in trains? ORAL. SETAC Europe, 25th Annual 
Meeting. Barcelona, Spain. May 2015  

2.2. IMPROVE LIFE reports 

B1&B2 30/04/2015 Technical report on the advance of sampling campaigns 

D3 13/05/2015 Minutes Open-forum 

D3 13/05/2015 Minutes Expert’s Workshop 

E1 30/06/2015 Inception Report 

E2 30/06/2015 Summary reviews 

2.3. IMPROVE LIFE other dissemination materials  

D1 31/03/2015 Project website (updated) 
D3 13/04/2015 Informative leaflets 

D3 30/06/2015 Articles general/trade press  

   

 
 

http://www.sciencedirect.com/science/article/pii/S004896971401715X
http://www.sciencedirect.com/science/article/pii/S004896971401715X
http://improve-life.eu/wp-content/uploads/2015/01/Martins-V.-et-al._poster_SETAC_Barcelona2015.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Martins-V.-et-al._poster_SETAC_Barcelona2015.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Martins-V.-et-al._poster_SETAC_Barcelona2015.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Martins-V.-et-al._poster_SETAC_Barcelona2015.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Martins-V.-et-al._poster_SETAC_Barcelona2015.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-V_Others.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-5_Open-forum.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-6_Experts-workshop.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-19_3month-summary-reviews.pdf
http://improve-life.eu/es/
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-7_Project-leaflets.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-15_Press-and-media-releases.pdf
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3.  DISSEMINATION ACTIVITIES 

 

ACTION DATE TITLE 

3.1. IMPROVE LIFE events 

D3 06/05/2015 Expert’s Workshop Special Session on “Commuter air quality in rail subway 
systems” (06/05/2015) within the SETAC Europe 25th Annual Meeting  

3.2. IMPROVE LIFE presentations in other events 

   

3.3. IMPROVE LIFE networking with other projects 

E3 04/06/2015 Collaboration with the project DIGITALIFE LIFE 13 ENV/IT/000140, 
participating in a workshop that took place in Castellón (Spain).  
 

http://improve-life.eu/event/special-session-on-commuter-air-quality-in-rail-subway-systems-current-understanding-and-future-mitigation/
http://digitalife.active-ceramic.com/
http://improve-life.eu/actions/e3-networking-with-other-european-projects-including-life/
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4. DELIVERABLES AND MILESTONES CHECK-UP (30/06/2015) 

(Shown in green those already completed, and in yellow those in progress) 

 

START ACTIVITIES FOLLOW-UP 
OUTCOMES                                 

available on-line at: 
DEADLINE 

A. PREPARATORY ACTIONS 

 
A1 Documentation of current status and selection of critical parameters to be tested 31-march-15 

 

1-oct-14 Construction of 1 historical database of studies examining 
the methods used to identify and resolve the contribution 
of aerosol emission sources and their major results 

Deliverable 2                             
Historical source 

contribution 
31-jan-15 

  
Elaboration of 1 list of the main parameters identified to 
be considered in all studies 

Deliverable 4                                     
Parameters to test 

31-march-15 

  
Prioritisation of air pollution sources in subway systems 

Milestone D                                        
Main Air Pollution 

sources 
31-jan-15 

B. IMPLEMENTATION ACTIONS 

 
B1 Determination of the impact of selected parameters  30-jun-16 

 
1-jan-15 Organisation and coordination of a campaign program Campaigns calendar 15-dic-14 

  
Presentation of Technical reports on the advance of: 

Report 1                              
Campaigns          

30-apr-15  
 

- sampling campaigns  

  works  

  air conditioning in trains (series 2 & 3K) 

  ventilation 

Report 2                               
Campaigns          

31-oct-15 

  air conditioning (series 5K) 

  rail change 

  brake pads 

  ventilation 

  graphite pantograph  

  - chemical analysis  

  inorganic 

Report 3                                
Campaigns          

31-mar-16 

  PAH in PM filters 

  NO2 samples 

  - results of the chemical analyses 

  - statistical analysis, 

  - results of source apportionment  

  
Determination of the impact of main air pollution sources 

Milestone G                                        
Impact of main air 
pollution source 

31-dic-15 

  
Identification of the main pollutant tracers 

Milestone H                                       
Main pollution tracers 

31-dic-15 

  

Construction of 1 database with concentrations of 
chemical tracers for pollutant sources in subway systems 
and the impact of each of them on air quality 

Database 2                             
Chemical tracers 

concentration 
31-mar-16 

  
Characterisation of the emission sources 

Milestone K                                       
Characterisation 
emission sources 

30-jun-16 

  
Report on the overviewing and comparing the full impacts 
on air quality of each of the selected parameters  

Deliverable 8                                 
Report sources 

contribution 
30-jun-16 

http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-2_Historical-database.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-2_Historical-database.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-4_Rev-air-pollutants.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-IV_Mil-D_-PrioAirPolSour.pdfhttp:/improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-4_Rev-air-pollutants.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-IV_Mil-D_-PrioAirPolSour.pdfhttp:/improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-4_Rev-air-pollutants.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-V_Others.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-V_Others.pdf
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START ACTIVITIES FOLLOW-UP 
OUTCOMES                                 

available on-line at: 
DEADLINE 

 
B2. Testing mitigation measures and Development of mitigation strategies 30-sep-16 

 
1-abr-15 Organisation and coordination of a campaign program Campaigns calendar 1-dic-14 

  
Presentation of Technical reports on the advance of: 

Report 1                              
Campaigns          

30-apr-15   - testing mitigation measures and estimated 
benefit in metro ambient air quality 

  ballast with water 

  air conditioning in trains (series 2 & 3K) 

Report 2                              
Campaigns          

31-oct-15 
  ballast with dust suppressant 

  ventilation 

  air conditioning (series 5K) 

  brake pads 
Report 3                              

Campaigns          
31-mar-16   ventilation 

  graphite pantograph  

  
Proposal of measures for air pollution emission reduction 

Milestone I                                        
Propose mitigation 

measures 
31-may-16 

  
Testing of mitigation measures for emission sources 

Milestone J                                        
Test mitigation 

measures 
31-may-16 

  
Evaluation of mitigation measures 

Milestone L                                        
Evaluate mitigation 

measures 
30-sep-16 

  
Report on the results of mitigation measures in subway 
systems 

Deliverable 9                              
Report Mitigation 

measures 
30-sep-16 

  

Preparation of 1Technical Guidance documentation, 
identifying and comparing effective strategies for 
reducing the impact of each selected emission source.  

Deliverable 10                       
Technical guide                   

mitigation measures 
30-sep-16 

C. MONITORING ACTIONS 

 
C1 Effectiveness of the project actions. 31-mar-18 

 

1-abr-15 Definition of (Management Team) a list of parameters/ 
indicators to assess the impact of the project including: 

List 2                                             
Impact indicators 

31-dic-16   
- initial situation regarding PM levels and                               

sources (Action A1) 

  
- identification of air pollution sources during 

the campaigns (Action B1) 

  
- contribution of each of the emission sources 

identified 

  
Nomination of an external committee to evaluate the 
progress of the project after 2 years 

Commitment of 
members 

30-jun-15 

  
Elaboration of 1 Quality plan for the political effectiveness 
of the project 

Deliverable 12                              
Report policy 
effectiveness 

31-dic-17 

  
Monitor of the impact of the project 

Milestone P                                  
Monitor the impact of 

the project 
31-mar-18 

 
 
 

   

http://improve-life.eu/wp-content/uploads/2015/01/Annex-V_Others.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-V_Others.pdf
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OUTCOMES                                 

available on-line at: 
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C2 Assessment of the socio-economic impact of the project. 31-mar-18 

 
1-jul-16 Monitor of the awareness of the problem (annually not 

every 6 months) with a questionnaire to public: 
Deliverable 11                 

Questionnaires for 
public / stakh. 

31-dic-17 
  

  
- Number of people participating. 

  
Incentive other metro systems, or local authorities to 
apply measures proposed by IMPROVE 

List 3 Replicated 
measures  

31-mar-18 

  
Assessment of the socio-economic effect 

Milestone M                                 
Assess Socio-economic 

effect 
31-dic-17 

  
Report on the socio-economic impact of the project 

Deliverable 18                                        
Report Socio-economic 

Impact 
31-mar-18 

D. COMUNICATION AND DISSEMINATION ACTIONS 

 
D1 A Project website. 31-mar-18 

 

1-oct-14 
Design and maintenance of the project website 

Deliverable 1                              
Project website  

31-dic-14 

  
Monitor of the number of visitors. 6 Summary reviews 31-mar-18 

 
D2 LIFE+ Information boards. 31-mar-18 

 

1-oct-14 
Preparation and placing of 10-15 information boards 

Deliverable 3                    
Information boards  

31-jan-15 

  
Maintenance of boards in the metro facilities 13 Summary reviews  31-mar-18 

 
D3 Dissemination of project results 31-mar-18 

 

1-oct-14 
Design and elaboration of 300 leaflets. 

Deliverable 7                     
Informative leaflets  

30-jun-16 

  

Publication of articles (4-6) in local/national press 
(quantification of their readership), during actions B1 & 
B2 and at beginning/end of project 

Deliverable 15                           
Articles in 

general/trade press 

31-mar-18 

  
Submission of 6 technical papers/presentations in 
international journals/conferences 

Deliverable 13                           
Publications 

journals/conferences  

31-mar-18 

  
Organisation of 1 open-forum Stakeholders (around 80 
people) private and public sector 

Milestone E                                 
Organize open-forum  

30-jun-15 

  
Publication of the forum’s outcomes on the project’s web 
site. 

Deliverable 5                            
Minutes of the open 

Forum  

30-sep-15 

  

Organisation of 1 international conference (200 people) 
with researchers, governmental institutions, public 
transport assoc. and public. 

Deliverable 17                      
Proceedings of the 

conference 
31-mar-18 

 
D4 Production of Layman's Report.  31-mar-18 

 

1-jul-16 Production and dissemination of 2.000 copies to the 
stakeholders 

Deliverable 16                          
Layman's Report 

31-mar-18 

 
 
 
 
 

 
 

  

http://improve-life.eu/wp-content/uploads/2015/01/Annex-III-_Del-1_website.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III-_Del-1_website.pdf
http://improve-life.eu/categoria/document/poster/
http://improve-life.eu/categoria/document/poster/
http://improve-life.eu/actions/e2-monitoring-of-the-project-progress-according-to-indicators-defined-by-the-managing-team/
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-7_Project-leaflets.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-7_Project-leaflets.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-15_Press-and-media-releases.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-15_Press-and-media-releases.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-15_Press-and-media-releases.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-13_Scientific-Publications.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-13_Scientific-Publications.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-13_Scientific-Publications.pdf
http://improve-life.eu/event/open-access-experts-workshop-on-air-quality-in-subway-systems/
http://improve-life.eu/event/open-access-experts-workshop-on-air-quality-in-subway-systems/
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-5_Open-forum.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-5_Open-forum.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-5_Open-forum.pdf
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E. MANAGEMENT ACTIONS 

 
E1 Project Management and Audit. 31-mar-18 

 

1-oct-14 
Nomination of the Project Management Team 

Milestone A                                 
Project management 

team 
31-oct-14 

  
Elaboration of the Quality assurance plan 

Milestone C                                 
Quality assurance plan 

30-nov-14 

  
Submission of the Inception Report Inception Report 30-jun-15 

  
Submission of the Mid-term Report Mid-term Report 31-dic-16 

  
Submission of the Final Report Final Report 30-jun-18 

 
E2 Monitoring of the project progress. 31-mar-18 

 

1-oct-14 Revision the progress of the project, according to its 
indicators. 

Milestone B                            
Indicators of Progress 

30-nov-14 

  
Meeting between partners  

Deliverable 19                         
Summary reviews 

31-mar-18 

  
Implementation of corrective recommendations after 
each meeting if necessary 

 
E3 Networking with other European projects (including LIFE+). 31-mar-18 

 

1-oct-14 

Organisation of 1 expert group workshop 
Deliverable 6                            

Minutes of the expert's 
workshop 

30-sep-15 

  
Organisation of 1 workshop with other European projects 

Milestone F                            
Workshop with LIFE+ 

projects 
30-jun-17 

  
Participation in other LIFE+ project's meetings 

Presentations of 
IMPROVE 

31-mar-18 

 
E4 After-LIFE+ Communication Plan. 31-mar-18 

 

1-jul-16 
Preparation of the After-Life communication plan 

Deliverable 14                              
After-Life 

communication plan 
31-mar-18 

 
 

http://improve-life.eu/actions/e1-project-management-and-audit-with-representatives-of-both-partners/
http://improve-life.eu/actions/e1-project-management-and-audit-with-representatives-of-both-partners/
http://improve-life.eu/wp-content/uploads/2015/01/Annex-IV_Mil-C_-QAP.pdf
http://improve-life.eu/actions/e2-monitoring-of-the-project-progress-according-to-indicators-defined-by-the-managing-team/
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-6_Experts-workshop.pdf
http://improve-life.eu/wp-content/uploads/2015/01/Annex-III_Del-6_Experts-workshop.pdf

