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1. Purpose of the visit 
A measurement and sampling campaign at the Islisberg highway tunnel (Switzerland) has been planned with the purpose to study trace gas emissions of the present car fleet. The tunnel setting offers the special opportunity to study emissions from vehicles without interference from other sources or sinks.  
This was a preparatory visit for the upcoming measurement and sampling campaign, the main points being as follows:

- visit EMPA and establish what the available facilities are, and what support is available from EMPA personnel before, during and after the campaign;
- visit the Islisbergtunnel site and check the available infrastructure and the technical possibilities to install our instruments;
- design the technical setup and measurement strategy;

- make a clear plan for the work that needs to be done before and during the campaign. 
2. Description of the work carried out during the visit
2.1 Timetable
- 17-May-2011 evening:  arrive in Duebendorf

- 18-19-May-2011: visit at the tunnel site; various meetings and informal discussions at EMPA (details below)
- 20-May-2011: leave Switzerland. 
2.2. Islisberg tunnel visit

We  (E. Popa and M. Vollmer) planned a meeting at the Islisbergtunnel with U. Schaufelberger (Amt fur Abfall, Wasser, Energie und Luft, Zurich - AWEL) and a representative of Swiss Roads Authority. 
We visited both sides of the tunnel (entrance and exit) where AWEL are currently performing measurements of CO, NO, NO2 and aerosols.  We discussed the technical possibilities of connecting our measurement and flask sampling system to the existing air sampling inlets, such that our systems perform well, and at the same time we do not disturb the existing measurements. After checking various ideas, it became clear that we do not have any possibility to have a separated air inlet, but will have to take a stream of air from the already installed sampling tubing (14 mm OD, Teflon), via a glass distributor.  We discussed organizational issues, like space management, power facilities, access to the site and communication with the representatives of the other organizations involved.
2.3. Meetings and discussions at EMPA
We had several discussion sessions with M. Vollmer and S. Reimann, during which we planned the organizational and technical details of the upcoming campaign. Besides these, we also had informal discussions with other scientists that have a wide and potentially useful experience, for example:
- Paul Steele (CSIRO, Australia, presently visiting EMPA, specialist in measurements) – general discussions on measurements;
- Patrick Sturm (EMPA, specialist in O2/N2 measurements) – on the particularities of sampling for O2/N2 measurements;


- Bela Tuzson (EMPA, specialist in stable isotopes) – on the 13C and 18O isotopes in CO2 emissions from vehicles;

- Robert Harley (UC Berkeley, presently visiting EMPA, specialist in tunnel studies) -  on tunnel studies and measurement strategies.
3. Description of the main results obtained

The main result of this visit is the work plan for the actual measurement and sampling campaign in the second half of June. A summary of the work plan and of the task distribution is given below. 
Work plan

The main campaign will take place in the second half of June. There will be two components: (1) continuous in-situ measurements of H2 and CO, at the tunnel and exit; (2) flask sampling for mole fractions and isotopic composition measurements at MPI-BGC (Germany), IMAU (Netherlands) and EMPA. The in-situ measurements will be performed by two Reduction Gas Analyzers (RGA); these measurements will be set up in the beginning of the campaign (middle June) and will continue the measurements several weeks after the end of June. The flask samples will be filled in the second half of June. 
Work distribution

- EMPA (M. Vollmer) will provide the two RGA instruments. These are currently being refurbished, and they will be functional before the start of the measurements. 
- IMAU will provide 60 glass flasks and one flask sampling device. These have to be prepared and shipped prior to the start of the measurements. The IMAU flasks will be later measured by IMAU.

- E. Popa and M. Vollmer will build a second flask sampling system at EMPA, in the beginning of the measurement campaign. The necessary materials will be provided by EMPA.

- MPI-BGC agreed to lend 60 glass flasks (which are currently at IMAU, Netherlands) which will then be returned at MPI-BGC for measurements. 
-  EMPA will provide the material for sample air drying (steel cartridges and Mg(ClO4)2 ) and the necessary tools and consumables during the campaign.
- one person will be available from EMPA when necessary (e.g. for transportation of equipment, and parallel sampling at the two main sampling sites).

4. Future collaboration with host institution
This project has just been started, and it will continue with the following steps:

- actual measurement and sampling campaign in the second half of June;
- measurements of flask samples and final processing of the in-situ H2 and CO data;
- analysis and interpretation of the results;
- publication of the interesting results.
