Non-CO2 GHG sampling and measurements at Kasprowy Wierch station.
1. Introduction 
Kasprowy Wierch station is located on the mountain peak (1987 m a.m.s.l) in High Tatra in Southern Poland. It has been monitoring air composition since 1996, mainly with the use of gas chromatography technique. Advanced sampling program is also continued for monitoring of isotopic composition of atmospheric carbon dioxide.

Gas chromatography is a technique used commonly in measurements of the non-CO2 greenhouse gases abundant in the atmosphere. In the Renewable Energy MSc program that the applicants are enrolled in, students learn a great deal about methane and hydrogen production from the anaerobic digestion (AD) of waste material and energy crops. Gas chromatography is routinely used to monitor the gas species in such AD reactor tanks, and atmospheric testing allows the detection of gas leaks. Additionally, testing for GHG emissions resulting from the production, transportation, and combustion of alternative fuels such as hydrogen and biogas (such as biodiesel and bioethanol) is essential to accurately gauge environmental impact. 
While the theory behind these renewable sources of energy, and the associated environmental impact, are important to understand, only practical experience with gas chromatography and subsequent data analysis will allow the integration of knowledge with practice. By participating in the non-CO2 GHG sampling and measurements at Kasprowy Wierch station, the applicants will learn the intricacies of gas chromatography in a hands-on environment and will be able to transfer the experience gained into their future research.
2. Objectives

We propose the following program of the visit:
1) A presentation and introduction to the gas chromatography techniques used at the Kasprowy Wierch site with the detailed description of the equipment configuration and QC/QA procedures.

2) Collection of a series of glass flasks at Kasprowy Wierch site during different times of the day and subsequent analysis with gas chromatograph. Results will then be compared with direct continuous measurements as practical exercise. Great effort will be put on drying procedure and its influence on measurement results.
3) Determination of mixing ratios of methane and nitrous oxide and related species at the site. Full calibration procedure will be preceded by a set of primary standards against which the measurements will be calibrated. Application of the necessary quality control procedures. 
4) Reanalysis of the archive dataset from Kasprowy Wierch station with a careful study of impact of the calibration strategy on quality of the data.
3. Implementation
Visiting scientists involved in visit on 20 August  2013:

Nathan Taylor and Lauren Mackay (University of South Wales).
Recommendation from Supervisor:

“I have known Nathan since Sept. 2012 when he enrolled onto the MSc Renewable Energy and Resource Management. He is a very keen student and is progressing very well in many of the course subjects. Nathan is developing valuable skills and is able to deliver work to a very high standard. The theme of the InGOS course is one that would benefit him during his dissertation and undoubtedly during his future career. I fully support his application.”


-Dr. Sandra Esteves, Principal Lecturer at the University of South Wales
AGH- University scientists involved in the visit:

Michał Gałkowski and Łukasz Chmura  (AGH-UST)
Timetable, April 2013 visit:
	Participant

From
	Present in Kasprowy Wierch 
	Number of days
	description

	University of South Wales
	20/08/2013
	3
	Gc measurements and sampling

	University of South Wales
	23/08/2013
	4
	Data analysis


TNA2 Budget as requested from InGOS by AGH-UST, 
to cover hosting of April 2013 visit:
	TNA2 access 
	Number of calendar access days
	Unit cost 
	Total  

	AGH-UST Kasprowy Wierch site
	14 days
	541,09 €/day
	7575,26 €


Travel & Subsistence Budget as requested from InGOS by AGH-UST, 
to cover travel-related costs, ……. 2013 visit:
	Travel
	Number of travellers
	Flat rate

	Total 

	
	2
	450 €/person
	900€

	Subsistence
	Number of person working days
	Flat rate


	

	
	14
	50 €/person/day
	700 €

	Total
	
	
	1600 €


Together the TNA2 access costs and Travel & subsistence costs make a grand total of 9175,26 € to be requested from InGOS.
