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0. Welcome and introduction (Nils König, Martin Lorenz)

Martin Lorenz welcomed the participants at the Johann Heinrich von Thünen-Institut (vTI) , thanked Nils König, chair of the Working Group (WG) on QAQC in the labs for all his work and thanked the heads of the laboratories for the continuous support the programme and participating in this meeting. He excused himself and Richard Fischer for not attending all sessions of the meeting since the deadline for answering the questions on the FutMon proposal to the EC would be the next day. He wished all the participants a successful meeting.

Nils König thanked the participants for coming to Hamburg and thanked our hosts, Martin Lorenz and Richard Fischer from the Programme Coordinating Centre (PCC), for organising and preparing the meeting and thanked the members of the working group for their help and support. 

Nils presented then the agenda for the meeting (see Annex I). This list of participants can be consulted in Annex II.

1. Introduction in the work of the Working Group on QA/QC in Laboratories within ICP Forests (Nils König)

Nils presented the history of the WG and positioned it within the wider context of the ICP Forests programme and the Convention on Long-Range Transboundary Air Pollution. 41 countries participate in the ICP Forests programme. The lead country, which is Germany, also delivers the chair of the programme who is Michael Köhl and who is at the same time the director of the research institute which is hosting us now. 

The working group was originally under the Expert Panel (EP) of deposition under the chairmanship of Rosario Mosello. Now it has been moved to a higher level within the organisational structure of ICP Forests. The WG is active in the field of quality assurance and quality control of all analytical work of soil, soil solution, foliar and deposition. The last year the WG had meeting in Brussels, Eger and Florence.

The Quality Assurance (QA) Committee, another quality group of ICP Forests, works on other quality issues to assure the quality of all data. The members are the chairmen of the EPs and the data centres. This committee, under the chairmanship of Marco Ferretti and Nils König as co-chair, should develop a quality assurance plan for the whole ICP – Forest programme.

The tasks of the WG on QAQC in the labs are the:

· Development and preparation of quality checks for labs

· Evaluation of European data for QA

· Organisation and evaluation of ring tests

· Elimination of unsuitable analytical methods

· Co-work for the creation of the manuals (analytical parts) within ICP-Forests

· Helping programme for labs with bad ring test results

· Organisation of meetings with the heads of the labs

· Co-operation with the QA Committee

Further information on the work of the quality group can be found on the website of ICP Forests (http://www.icp-forests.org). Click on ‘Bodies and Structure’ and on ‘Expert Qual. in Labs’.

2. Presentation of a compilation of possible quality checks in laboratories (paper of the WG on QA/QC in Labs) (Nils König)

Nils presented the quality check paper with its checks for soil, water and foliar analyses, information on avoidance of contamination, on the use of different kinds of reference material (local, certified…) and on the use of control charts. The paper also gives information on the interlaboratory comparisons, on the application of tolerable limits and on the determination methods for the limit of detection (LOD) and the limit of quantification (LOQ). You find the paper in the meeting documents. Different presentations later this meeting will go into detail on many of these issues. Nils hopes to receive comments, additions to this quality paper from the participants for the next update in the future.

Experience showed that the exchange of information between different laboratories is very useful e.g. by the exchange of samples for certain problem analyses. More reviews of possible quality checks and other forms of assistance can be consulted at and downloaded from the homepage e.g. info sheets on the comparison of different methods. Some of the participants’ presentations late today can be used and written in the format of these info sheets.

Questions/comments

· The WG suggests the participants to read the paper at home and send ideas/comments by email.

· Richard Fischer (PCC) thanked for the work and effort put in this paper and stated that this paper is a good recommendation to push the labs. Het asked whether there any implications for the data formats – on the mid term? 

Alfred Fürst (FFCC) asked the database managers already to include the ring test number and the Lab ID of the ring tests in the database to make a link with a quality file (applied since 2005). Besides other additional indicators could be included such as the CV of the control charts (deposition). Discussions within the quality group and with Tracy Houston (JRC) are ongoing to include this quality information. Technically it is possible. So the reporting forms in the manuals can and will be adapted accordingly.

· Claus Schimming stressed the importance of making the database managers aware that when they work with low concentrations, these might often be insignificant. The end user needs this quality information to be able to correctly work with the data. Nils replied that the overall QA committee is indeed working on this issue.

3. Presentation of an excel sheet for control charts (Kirsti Derome)


Kirsti Derome presented an Excel sheet to generate control charts. The file can be downloaded from the website of the WG on the quality in the labs. Sheet 1 contains the instructions. Sheet 2 gives the charts. One sheet gives the statistical tests. Note that it is useful for each analysis (element), to work with two reference standards for different concentration ranges. A blank chart with limits can be used as a hand chart during the analysis.

Questions/comments

The laboratory of Claus Schimming tested this sheet and concluded that some training of the staff is required to use the sheets. In their lab, they use a commercial program. An important difference in approach is the way that the target limits are determined. The Finnish labs decided to fix the limits only once at the beginning which allows better to detect possible trends over a long term. On the other hand, the commercial programme is automatically adapting the limits: they become narrower over time indicating that the quality of the lab improved.

4. DOC in ion balances of deposition solutions (Rosario Mosello)

The ion balances in deposition solutions are explained in the ICP Forests submanual on Deposition with their thresholds values, based on the results of the interlaboratory comparisons of 2002 and 2005. Based on the defined thresholds results are accepted or rejected. 

Rosario Mosello presented a study on the relationships between ions, and between conductivity and ions for different types of samples (bulk or wet-only samples, throughfall, stemflow). About 5000 analyses from seven laboratories were used to establish relationships representative of different European geographic and climatic situations, from northern Finland to southern Italy. Statistically significant differences between the relationships obtained from different types of solutions, interacting with different types of vegetation (throughfall and stemflow samples, broad-leaved trees and conifers) and with varying influence of marine salt were tested. The ultimate aim is to establish general relationships between ions, and between conductivity and ions, with relative confidence limits, which can be used as a comparison with those established in single laboratories. The use of such techniques is strongly encouraged to validate single chemical analyses, to be performed when it is still possible to replicate the analysis, and as a general overview of the whole set of analyses, to obtain an indication of the laboratory performance on a long-term basis. For more information, please download the paper form the ICP Forests homepage under ‘publications’ http://www.icp-forests.org/ScienPub.htm. The criteria proposed for the data validation are not rigid or mandatory but should be used as a guideline for the person in charge of the evaluation of the test results in each laboratory. Also the analyses that do not follow the rules should be included in the database.

The aim of a second study was to emphasis the use of data validation in the analyses routine practise and to demonstrate the role of DOC in ion balances of atmospheric deposition solutions. The data of 8 laboratories were validated using the standard excel sheet for data validation available on the net. This paper will be published later this year in the Journal of Limnology and will also be available from the ICP Forests homepage.

5. Presentation of an Excel sheet for water balances (Rosario Mosello) 

Rosario presented an Excel sheet (available at the homepage of the WG) to check the quality of deposition data, using the checks of 1) ion balances: sum cations versus sum anions 2) calculated versus measured conductivity 3) N balance and 4) Na:Cl ratio. For the ion balances, no DOC correction is done for the bulk open field data. But in case of throughfall, the different equations are used to correct for the DOC. Taking into account the thresholds, a column indicates whether the data are okay or not before and after applying the corrections. The Excel file gives three graphical presentations 1) ion balances, 2) conductivity and 3) the Na:Cl ratio. The last sheets shows some basic statistics. Rosario stressed the use of the correct units (specified in ICP Forests manual). The Excel sheet can be used for a whole data set or for a limited set e.g. to compare between two plots or between different samples on the same plot etc. Parts of the Excel file is protected though not by a password. So you can easily add other graphical representations.

Questions/Comments

1) Since Grazia Masciardaro (Pisa, IT) found differences in DOC using different methods, she asked which is the best determination method to measure DOC. Rosario replied that best results are given by using TOC analysers, a method which was also used by all 8 laboratories in the study.

2) There were two comments on the need for harmonisation in the deposition manual:

a.  concerning the use of “P-phosphate” and of “Phosphate”, causing confusion. 

b. Claus Schimming also warned to be careful with reporting units of phosphate in the different solutions (which is not harmonised between soil solution and deposition)

Nils took note of these comments. The inconsistencies should be harmonised towards the FutMon project. 

3) Rosario noted they even met wrong reported units, and other mistakes of that type in a ring test which is a kind of examination of a lab e.g. mixing up N-NO3- and NO3-. Such problems are even bigger in soil solution. Some proposals are made in the quality check paper. Next meeting will go into detail into this.

6. 10th foliar ring test: Presentation of the ring test results (Alfred Fürst)

The foliar ring test program started in 1993 and was later repeated during each inventory year (every 2 years). Since 2003 an annual ring test programme was launched. Alfred illustrated with a study of Mika Sulkava, the effect of quality measures on the possibility to detect significant trends in the data. The Foliar Expert Panel launched the idea to link the data files in the database with the information on the quality (ring test number, lab number and information on outliers).

In the 10th foliar ring test, 54 laboratories participated from 29 countries, analysing 4 samples (2 spruce and 2 ash leaves samples) and application of lower tolerable limits for S, P, Ca, Mg and K. Alfred asked to update your lab contact information in the on-line registration system even in the period between two ring tests. Together with the on-line submission of ring test results, information on accreditation, participation in other ring tests, use of control charts, on instruments is asked. When a lab provides this information to the FFCC, it also receives the information from the other labs, which can be interesting when buying a new instrument.

The analytical results of the ring test are to be submitted by the end of the year. Every time there are problems with data submission units. So be careful because units can be different for the different manuals in ICP Forests. This should and will be harmonised in the future. The approximate plausibility ranges for foliar samples are given on top of the submission forms (e.g. as a guide to use the correct units). After the ring test (January) the “bad” labs receive a questionnaire and a short feedback is given in the final report (within one month). During the following months a detailed feedback has to be given: was the reason given the real reason of bad results? Did you make any tests? … This report on the follow up is an official paper. It included a checklist for possible problems. The laboratory has to set up milestones for improvement. And an offer for support is included.

More and more labs (now 22) are accredited; the accreditation of a laboratory is reflected in the ring test results. Most of the labs use control charts (X charts or mean charts). After 10 ring tests we now reach the quality that we aimed at the onset of the ring tests but we keep on trying to improve. In the last ring test there were less than 10% of labs with non acceptable results according to the old limits but nearly 20 % for the new tolerable limits. We learned that participation in a ring test is a good training for the labs, and better results are reached when participating in several ring tests. For the non tolerable results (Ca, K), we see often problems when determinations are done by AAS. 

The work of the labs starts form here. You may read the IUPAC report on ‘The international harmonised protocol for the proficiency testing’ and the Nordtest report TR569. When you want good results you need 1) good equipment, 2) trained personnel and 3) an internal QA/QC programme. When receiving the ring test results, you should make a summary of your results and your bias to see the deviation from the total mean value, also statistical outliers should be reported. Then you had to rate your results (Are they good? Too high? Too low? Within tolerable limits?) Did you receive a questionnaire? Then you should make extract efforts. You can use the feedback to recheck your methods and re-adjust your internal QA/QC system. You may reanalyse the reference material, you may reanalyse the ring test samples. FFCC can give you further support and help, such a direct support from other labs, or with the lab assistance programme within FutMon. 

The full report can be downloaded from the website of the FFCC (http://bfw.ac.at/600/ffcc/10thtest.pdf).

7. Short presentations and discussion of specific analytical problems (foliage, water)

7.1. Foliar analysis

7.1.1. Design and use of control and reference material for plant analysis (Mireille Barbaste, INRA, Bordeaux, France)

Mireille Barbaste presented the making of a local reference sample for plant analysis. It was hard work and took a long time but it was worth doing it. 

Francois Bochereau asked whether the bulking of the different plant parts together in one samples was appropriate for the determination. This caused however no problems.

Nils König noted that in case a lab is interested, this procedure can also be followed for soil samples. 

7.1.2. Importance of the accurate determination of moisture for soil and needles/leaves samples for the final results (Carmen Iacoban, Romania)

Sometimes problems in the labs are very simple. It is for example very important to calculate the moisture correction factor of a measurement taken at the same time of analysis because the moisture content may change on a very short time as laboratory conditions may change.

It was commented that this could be an important problem and sources of variation which is bigger for peat and foliar samples, but less for soil samples. Do we have an idea of magnitude and time? Nils talks about max 3% for soil samples and bigger for other samples. Alfred Fürst evaluated that it’s about 5% of variation for the 10th foliar ringtest. 
7.1.3. Comparison of elemental analyzers CNS 2000 and Eurovector EA3000 with foliar sample from the ring test (Tamara Jakovljewic; Croatia)

Tamara Jakovljewic presented the results of a bilateral cooperation between a Hungarian lab and their own laboratory. The Hungarian lab was not satisfied with their N, C and S analyses, using an EA3000 total analyser apparatus. They came to the conclusion that both instruments gave different results. The EA is an instrument which is good to analyse pure organic substances but not for foliar samples. Very little material and this is probably a part of the problem (Claus Schimming was surprised on the low weight of sample material) which will probably cause problems wit homogeneity (Frank Symossek). Croatia suggested the Hungarian lab to use better reference material with characteristics closer to foliar samples. Kristi Derome told that in Finland this equipment is used for very low quantities. Also in the foliar ring tests, it is recommended to use minimum 200 mg of plant material.

7.1.4. Calibration of Element-Analyzers (LECO CN 2000, CNS 2000 and SC 432) (Alfred Fürst; Austria)

All Leco analysers are using a sample weight from 250 till 350 mg – no special sample prepatation is nessesary. C and S are detected by IR absorption and N by thermal conductivity. Temperature is raised till 1400°C in case of sulphur determination. The calibration curve of IR absorption should have a linear shape (or quadratic) and for thermal conductivity it should be linear. A lot of different calibration standards (pure chemicals) exist. You are dedecting an amount not a concentration – you should use different sample weights of your standard to cover with your calibration curve the normal amount in your sample (should be between 50-80% of the calibration curve maximum). Usually it is not possible to use the same calibration points (same sample weight) for the three elements if you use a pure chemical for calbriation. 

You need a more similar calibration sample to use the same calibration samples (and weights) for all three elements. This can be done by the use of spruce samples, which are closer to the element range in real samples than the pure chemicals. So FFCC recommends to prepare a bigger amount of foliage samples or to use fine wheat flour (~35 %C, ~2.5% N and ~0.2% S). Determine the content for each element with three different calibration curves (with pure chemicals) for C, N and S and use then this sample for calibration and drift study in your normal work. If you use wheat flour - you should homogenise it, dry it totally (at 125°C) and freeze it for storage. 

When comparing the three instruments, we saw that the Leco SC 432 analyser (continues flow) gave a third peak for sulphur after two minutes combustion time. This peak is CaSO4 – be aware that this peak can be missing sometimes one example is reference material CRM101! You should use more than one reference material for method validation. If you are using a CNS 2000 (bulk volume – maximum analyse time only 100s) V2O5 combustion catalyst is recommended. 

Mireille Barbaste (France) noted that you may lose some N by drying the fine wheat flour at 125°C but for this application it is indeed not a problem.

7.1.5. Determination of Ca and K with Flame-AAS (Alfred Fürst; Austria)

Three labs that failed for the 10th ringtest, use AAS for the determination of Calcium (2 other labs failed with ICP AES) AAS is a good method for K and Ca determination. But for Ca and K, you need matrix adapted standards and blanks (containing same acid concentrations especially HClO4 and H2SO4 to prevent chemical and physical interferences) when measuring with Flame AAS and ICP AES. For Ca determination in an Air/Acetylene flame an addition of La is necessary to prevent chemical interferences (from P, Si, Al). Also light ionisation interference is possible in the determination of K. Furthermore it is important to use same concentration of acids in standards and the blank.

Claus Schimming asked whether the labs gave information on the details of the settings of the instrument. Sometimes emission measurements give better results than absorption.

7.2. Water analysis:

7.2.1. Accidental contamination of water samples in the laboratory (for sulphate, chloride, Ca, Mg) (Carmen Iacoban; Romania)

Since the concentrations of these elements are very low, the danger for contamination is high. Carmen gave examples on contaminations of S, Cl, Ca and Mg in water samples and their solutions. Nils noted that other examples can be found in the quality check paper. Another frequently met contamination problem, is a contamination caused by the material of the bottles. More information can be found in an info sheet on the website. 

7.2.2. Measurement of total N in Water – problems with high blanks (Daniel Zlindra; Slovenia)

Daniel Zlindra from Slovenia presented a problem with the sudden raise (Feb ’08) of the blank values in the total N determination. This raise is not always like that, so the blanks have occasionally high values. They did several tests, but there were no significant difference between the autoclaves, no differences between the aged reagents. So they concluded that it must be a contamination of the bottles. The bottles were cleaned but this had no effect. So they bought new bottles. 

Also the results of control standards were higher.

Gabriele Tartari (Italy) uses the same method and sometimes also has problems with different charges of reagents. They write the day of opening on the reagent bottle to check the time the bottle is in use. Carmen Iacoban (Romania) asked whether they might be doing an Ammonia digestion at the same time? Philip O’Dea (Ireland) tried different types of bottles and has now no problems left (Of some types of bottles the lids, rings may wear out). 

7.2.3. Presentation of an excel sheet for automatic calculation of alkalinity for the GRAN method (Claus Schimming, Deutschland)

Claus Schimming presented a worksheet to calculate the alkalinity when using the GRAN method based on the paper of Marchetto et al. (1997). At their laboratory they did not have good results because of a lack of experience. The analyses were often done by students. But after they introduced this calculation sheet, the results are much better. This Excel sheet will be put on the webpage. 

Rosario Mosello suggested to prepare a special standard for alkalinity to allow a better follow up of the quality of this analysis.

7.a. Answers to questions transmitted with the questionnaires (foliar, water)

Preceding the meeting, the laboratory heads had the opportunity to ask some questions. In this short session the different problems were raised. The aim of this session was to get in touch with other labs with similar problems/solutions.

7.a.1. Foliar analysis

7.a.1.1 Problems with microwave digestion

The Slovakian laboratory bought a new microwave but now lower concentrations are measured. They also have problems with foaming during the digestion.

The Irish lab has other microwaves, but the problem is not particular to a certain type of microwave. Nils König stated that a microwave is difficult to use for non-total elements determinations to have comparable results. There was a general consent to tackle this problem into more detail at the next meeting of the heads of the labs. Germany did some tests on microwave digestion and will present them next meeting. 

7.a.1.2. Program for MARS Xpress microwave equipment

The Turkish laboratory is using this instrument. Since no other laboratory knows this instrument, this problem could not be solved.

7.a.1.3. Dilution needed for K when measuring by AES?

Alfred Fürst (FFCC) has a method description for K for AAS.

7.a.2. Water analysis

7.a.2.1. Problems with samples containing bloom in Slovakia

This is a problem met in many countries. In Finland the filtering is very time consuming. Nils König said that a prefiltration should be done with washed paper filters and afterwards with membrane filters. Finland does not use paper filters but glass filters; since a paper filter gives problems with TOC. Italy pointed out a problem of possible Na-contamination with glass filters. The laboratory of Frank Symossek uses another type of filters. The Slovakian lab can contact the other labs for more information. 

7.a.2.2. Problem of high detection limits for sodium determination by ICP and ion chromatography

The UK would use an ultrasonic nebuliser for the ICP to lower the LOD. Italy can go to 5 ppm for AAS and 10 – 20 ppm for ion chromatography but ICP can go lower (till 10 ppb). (that’s not realistic 5 ppm and 10-20 ppm are too high; there must be a mistake in the LOD!) France uses CsCl to decrease the detection limits.

7.a.2.3. Problems with the determination of ammonium by ion chromatography in Finland

Nils König made some tests in their lab. Finland can exchange information. In Slovenia, they acidify the samples till pH=3. 

7.a.2.4. Problem of phosphate losses by ion chromatography in Slovenia

The laboratory of Nils König and Gabriele Tartari has some experience related to this problem. 

7.a.2.5. Measuring alkalinity in high acidity samples 

Rosario Mosello showed that DOC can contribute to alkalinity. The distinction between OC and alkalinity is not always easy to make. This problem is not yet studied in detail. It is suggested to titrate the sample till lower than pH = 3.5 instead of range 4 – 4.5 and to do a GRAN titration. Claus Schimming remarked that when you have problems due to the high acidity of the samples, it might be irrelevant for this type of sample to determine alkalinity.

9. Assistance program for labs with unacceptable results in ring tests 

This programme is already running for many years: one lab with good results in the ring test visits another lab with poor results preceded by a detailed questionnaire. Contact the WG in case you are interested to receive help.

During the meeting of the heads of the labs one laboratory has asked for assistance and helping. The WG QA/QC in labs will arrange an assistance program for this lab.
Tuesday, 10 June 2008

10. Presentation and discussion of the 5th soil ringtest ring test results (Nathalie Cools)

Nathalie Cools (FSCC) presented the results of the last FSCC Interlaboratory Comparison. A total of 48 laboratories reported their results in the 5th FSCC Interlaboratory Comparison 2007. Nine laboratories reported outliers and stragglers for more than 20 % of the total: five based on the between-laboratory variability, and eight laboratories based on the within-laboratory variability. Problem parameters are (1) exchangeable elements, especially Na, Ca, free H+, Mg, Acidity and Fe, (2) the heavy metals Hg and Cd extracted by Aqua Regia, Extractable Al and Mg, (3) carbon content in sample D with low organic carbon content and (4) the pH(H2O) determination in a peat sample. In general there are more problems when the concentration of the concerning element is relatively low. Compared to the 4th FSCC interlaboratory comparison in 2005, the coefficients of variation (CV) of all groups of analysis have improved or remained at a similar level. The CV of the blind sample B improved by 20% mainly because of a large improvement of the Aqua Regia extractable elements.

The application of the data integrity expert rules could have been better. Several laboratories reported data which violated the rules. The rules need further refinement, especially concerning the peat layers e.g. for pH. 

Questions/comments:
It was asked whether the total variance in the soil samples be connected with the homogeneity of the sample. Nathalie replied that FSCC could not guarantee full homogeneity for all elements in the samples, though the variation found between the subsamples remains of low magnitude compared to the variation found between the laboratories. 

Although the statistical analyses of the soil ring tests talks about Mandel’s h and k statitstics, the statistical approach is very close to the application of a z-score evaluation, applied in the foliar and water ring tests.

11. Short presentation and discussion of specific analytical problems in soil analyses

11.1. Specific problems of the measurement of exchangeable cations in BaCl2-solution by ICP and their solution (Franz Mutsch; Austria)

The Austrian laboratory faced problems of the plugging of the torch (and nebuliser) in their Vista Pro ICP. After 80 measurement, the repeatability decreased and they found in the inner part of the torch crystals interfering the sample flow in the plasma. They could solve this problem by flushing with acidified water (5% HNO3) between each measurement or to purge the torch (and nebuliser) after 80 measurements by aqua regia. 

The laboratory of Frank Symossek also cleans the torch but use now other type of Mistral torches. At the INRA laboratory they faced the same problem, but they use now special torches with another gas to avoid salt formation. In Poland, they clean the nebuliser with distilled water after each measurement and it works well.

11.2. Experience with the removal of organic material and CaCO3 for particle size fraction (Dana Krupova, Slovakia)

Dana Krupova showed how they remove OC and CaCO3 from the samples before the particle size determination. 

This subject started the discussion on the value of particle size determination after the removal of CaCO3 which is a discussion which should be held within the Expert Group on Soil Physics with the Expert Panel on Soil and Soil Solution.  

11.3. Differences between results from N-determination by Kjeldahl method and combustion methods (Jan Eric Jacobsen; Norway)

At the Norwegian Forest and Landscape Institute, they measure higher N content by the Kjeldahl method compared to the combustion method. 

It was suggested to test the repeatability of the N content in the reference sample and do tests with different sample weights. 

11.4. A check of the proposed tolerable limits for the multi laboratory reproducibility in soil ring tests on the samples of a recent Austrian soil ring test (Franz Mutsch; Austria)

For some analyses the results were within the proposed tolerable limits, for others not. Note that the limits were made that about 70 – 80 % of the labs should pass the test. This might indeed have been the case in the Austrian example. Problems concerned exchangeable Na, extractable S, Pb and Ni and Franz also wandered why the limits are different for clay, silt and sand. 

11.a. Answers to questions transmitted with the questionnaires (soil)

Preceding the meeting, the laboratory heads had the opportunity to ask some questions. In this short session the different problems were raised. The aim of this session was to get in touch with other labs with similar problems/solutions.

1. Exchangeable elements determination

a. Problems with organic layer: use of bigger sample bottles/centrifuge tubes 

Since organic material, is hydrophobic, bigger bottles and centrifuge tubes should be used. In Ireland they filter the peat samples.

b. problems with ICP measurement with BaCl2 solutions: increase of nebulizer pressure; cleaning between measurements

See problem 1 of the previous item of the agenda.

c. Precipitations in extracts from organic layer (Spain)

Often the samples flocculate or precipitate after filtration, so it is important to measure immediately (AU) or to put the sample in the fridge (BE) till the measurement. The fungi grow very quickly in organic materials, so solutions can never be stored for a longer period. In Ireland the sample is acidified immediately after the extraction. But Nils König remarked that after acidification, there is the danger of precipitation of the humic substances. The question is whether the complexed organic materials still belong to the exchangeable fraction of the sample. 

d. problems with AAS burner filled with salts

In Austria, they clean the burner with a ‘meter’, at the laboratory of Nils König they use another burner, at the laboratory of Frank Symossek they cool the burner to prevent salt formation.

e. Problems with Free H+ and exchangeable acidity in organic samples

The titration of organic acids gives problems; This is the reason for the use of the German calculation method to calculate of the Free+ and subsequently the exchangeable acidity. The approach might not be 100% correct but the results are comparable and might be closer to reality. The question was raised whether this analysis is relevant for organic samples and CaCO3 rich samples.

2. Aqua Regia extractable elements

a. Problems with foaming; use of antifoam S 1000; use of lower initial weight; decomposition program for Gerhardt equipment (Slovakian laboratory)

Following suggestions were made:

1. Be patient; let the acid react over night without heating and heat in steps on the second day.

2. When to much foaming: take the bottles out of the heater to lessen the foaming.

3. For some samples, remove cooling system and put cold drops of water in the foaming bottle to stop the foaming; or add some drops of octanol.

4. Other antifoam materials exist (than antifoam S 1000) but most of these materials give interference with the blanks. 

b. Problems with microwave digestion

Since this subject will be treated next meeting for foliar analyses, it would be interesting to extent the discussion to soils too.

3. Acid oxalate extractable Fe and Al

The ISRIC method (1992) is out of date. Is the diluting of the extracts and/or addition of KCl is necessary for ICP? 

Four laboratories reported to have problems with preparation for this method. Although the dilution might only be necessary for AAS determinations, the laboratories in Austria and Belgium do it also for ICP measurements. Other acidify before measurement. This measurement is of use for soil genetics and soil classification. The relevance is questioned for the fixed depth samples. FSCC noted that this analysis is indeed only optional for most of the fixed depth samples. The decision to make it mandatory for the BioSoil samples might not have been a scientifically sound decision.

12. Tolerable limits for ring tests (soil, water, foliar)

12. a.
Development of tolerable limits for soil ring tests as an example (Nathalie Cools)

This presentation can be downloaded from the ICP Forests website.

It was discussed that tolerable limits of 5% in total elements are possibly too low. It is suggested to accept 10%. When enough soil labs reach this limit, it can be narrowed later on.

12. b.
Short presentation of tolerable limits for water and foliage ring tests (Nils König)

The tolerable limits for water are expressed as a % of the mean, separately for lower and higher content ranges. For foliar, the EP started with the application of the limits in 1994. In the meantime many of the limits could be narrowed: this was once done in 2003 and once in 2007. For more detail, see the presentation available at the website.

12.c.
Discussion

a. It was agreed to apply the proposed tolerable limits in the next interlaboratory comparisons. Though it was proposed that it will only be used in the evaluation of a laboratory when the concentration of the concerning element is higher than 3 times the LOQ. The separation into two concentration ranges is considered important. For lower concentrations, the analysis might be less relevant and it would be unfair to evaluate a laboratory based on such analysis. So it is important to include a broad range of samples characteristics in the ring test. 

The exact evaluation procedure is to be decided by the evaluator but should always be well explained in the ring test report.

b. The initial plan of introducing tolerable limits in foliar analysis was to reach the quality we have now. But now the limits have been narrowed by the Expert Panel because it was seen that results could still improve since better results asks for shorter time intervals to detect statistical significant changes. 

c. Tolerable limits are linked to the method: when the limits are not reached using the existing methods, other more precise methods should be used (after proper cost-benefit evaluation).

d. For the total element determination in soil samples, the minimum limit should be set to 10%.

e. In the next ring test all labs should report their LOQs in the first place. Later the LOD and instrument related LODs could be reported.

f. The tables with the tolerable limits should be included in the future update of the Manual, provided that later updates with narrower limits are possible.

13. Discussion of possible consequences for a lab after bad ring test results 

The WG proposed to provide labs with bad results with positive encouragement, and not to punish or put any negative pressure on them.

The followings multiple-step plan was discussed and agreed:

· Step 1: After a ring test each participant (and each NFC) will receive a qualification report from the WG (for each parameter within the tolerable limit).

· Step 2: Those labs without qualification for all paramenters, should receive the opportunity to requalify by reanalysis of the ring test samples and/or by receiving help through the assistance program. They report the new results to the WG with and the reasons for the bad results during the first analyses. After the report, the laboratory (and the NFC) will receive a requalification report.

· Step 3: The results of the ring tests should be integrated in the data report to the EC and PCC. This means that the bad ring test results will be known and it can be used as a criterion for rejecting the data before being used in evaluations. WG will make a proposal how this could be done in the database.

It was suggested that it would be useful that laboratories could get in touch with each other e.g. through direct email or by a discussion forum on the web (Google groups, Wordpress.com,…) to exchange experience. 

This was considered a good idea though this would imply:

1. That somebody is coordinating/summarising the emails and/or managing the discussion groups.

2. When all laboratories would make their lab ID in the ring tests public, it would be easier to communicate for e.g. on the use of specific instruments. But at the moment this is not the case. It was suggested to invite all laboratories to release their lab ID within this group. In case they do so, they can benefit from the information present in a technical info database on laboratory equipment, instruments etc. In case they do not, they won’t have access to the codes of the other laboratories.

3. It was decided to send a letter to all laboratories to ask them to release their lab ID within this group. 

8. QAQC programme in FutMon project (Nils König)

Nils showed the proposal for the QAQC activities in the future monitoring with the FutMon programme (C1 project). Detailed information can be read in the FutMon proposal which can be downloaded from the ICP Forests website.

14. Future work of the group of heads of the labs: priorities for the next meeting

1. Discussion of analytical problems:

· Problems with digestion methods for plant material (microwave and other systems)

· Problems with Aqua Regia digestion for soils (microwave and other systems)

2. Discussion of the new ring test results (foliage, water, soil: within the FutMon-project)

Note that if there will be no financing by the FutMon project, the laboratories will be asked in advance which price they are prepared to pay to participate in the ring tests (e.g. 300 – 500 €).

Other suggestions for discussion are:

· problems with ICP and AAS measurements in extracts and digested solutions 

· problems with DOC and TN measurements in water samples 

· comparison of results from different instruments

· comparison of detection limits for different instruments and matrices

· results of the FSCC reference sample

If sufficient interest in the latter subjects and when participants are prepared to give a talk related to this problems (maximum duration is 10 minutes), the subject will be tackled. 

For the problem of instrument LOD, it is suggested to ask these limits or 1) before the next ring test by means of a questionnaire or 2) on-line together with the data submission of the next ring test.

The Candidate ICP Forests laboratories in Turkey

Rabia Şisaneci of the Southwest Anatolia Forest Research Institute in Antalya gave a short presentation on the candidate laboratories in the ICP Forests programme in Turkey. Since Turkey is a very big country (77 million ha), it also has a large forested area ( 21 million ha) of which about 18 million ha is natural forest. About 807 Level I plots and … Level II plots are defined. All labs are under the ministry of environment and forestry. Some of the laboratories already participated in the foliar and soil ring tests. Often other apparatus is used and therefore a good QA/QC plan will be developed including 1) the redesign the laboratory and supply of equipment and 2) the training of staff. The laboratory in Izmir is currently the main lab for ecosystem research but towards the future specific responsibilities might be given to other labs. Rabia invitated all European colleagues to the Turkish laboratories and to exchange local reference samples. 

Annex I: Agenda of the 1st Meeting of the Heads of the Laboratories

Monday, 9.6.08

	13:00 - 13:10
	welcome and introduction (Nils König, Richard Fischer)
	topic

	13:10 - 13:30
	introduction in the work of the Working Group on QA/QC in Laboratories within ICP Forests (Nils König)
	1

	13:30 - 14:45
	presentation of a compilation of possible quality checks in laboratories (paper of the WG on QA/QC in Labs) (Nils König)
	2

	14:45 - 15:00
	presentation of an excel sheet for control charts (Kirsti Derome)
	3

	15:00 - 15:30
	DOC in ion balances of deposition solutions (Rosario Mosello)
	4

	15:30 - 15:45
	presentation of an excel sheet for ion balances (Rosario Mosello)
	5

	15:45 - 16:15
	coffee break
	

	16:15 - 17:00
	10th foliar ring test 

a. presentation of the ring test results (Alfred Fürst)

b. discussion of the ring test results
	6

	17:00 - 18:15
	short presentations (5-8 min. max.) of participants about analytical problems in their labs and discussion of  specific analytical problems of the labs in ring tests (foliage, water)

foliage analysis:

1. Design and use of control and reference material for plant analysis (Mireille Barbaste, France)

2. Importance of the accurate determination of moisture for soil and needles/leaves samples for the final results (Carmen Iacoban, Romania)

3. Comparison of elemental analyzers CNS 2000 and Eurovector EA3000 with foliar sample from the ring test (Tamara Jakovljewic; Croatia)

4. Calibration of Element-Analyzers (LECO CN 2000, CNS 2000 and SC 432) (Alfred Fürst; Austria)

5. Determination of Ca and K with Flame-AAS (Alfred Fürst; Austria)

water analysis:

1. Accidental contamination of water samples in the laboratory (for sulphate, chloride, Ca, Mg) (Carmen Iacoban; Romania)

2. Measurement of total N in Water – problems with high blanks (Daniel Zlindra; Slovenia)

3. presentation of an excel sheet for automatic calculation of alkalinity for the GRAN method (Claus Schimming, Deutschland)
	7

	18:15 – 18:30
	Answers to questions transmitted with the questionnaires (foliar, water)
	7 a

	18:30 - 18:40
	quality program in the FutMon project (Nils König)
	8

	18:40 - 19:00
	assistance program for labs with unacceptable results in ring tests 
	9

	20:00
	Meeting dinner
	


Tuesday, 10.6.08

	8:30 - 10:00
	5th soil ringtest 

a. presentation of the ring test results (Nathalie Cools)

b. discussion of the ring test results
	10

	10:00 -10:45
	short presentations (5-8 min. max.) of participants about analytical problems in their labs and discussion of  specific analytical problems of the labs in ringtests (soil)

soil analysis:

1. Specific problems of the measurement of exchangeable cations in BaCl2-solution by ICP and their solution (Franz Mutsch; Austria)

2. Experience with the removal of organic material and CaCO3 for particle size fraction (Dana Krupova, Slovakia)

3. Differences between results from N-determination by Kjeldahl method and combustion methods (Jan Eric Jacobsen; Norway)

4. A check of the proposed tolerable limits for the multi laboratory reproducibility in soil ring tests at the example of a recent Austrian soil ring test (Franz Mutsch; Austria)
	11

	10:45 - 11:00
	Answers to questions transmitted with the questionnaires (foliar, water)
	11 a

	11:00 -11:15
	coffee break
	

	11:15 -12:30
	tolerable limits for ring tests (soil, water, foliar)

a. development of tolerable limits for soil ring tests as example (Nathalie Cools)

b. short presentation of tolerable limits for water and foliage ring tests (Nils König)

c. discussion
	12

	12:30 -13:30
	lunch
	

	13:30 -14:00
	discussion of possible consequences for a lab after bad ring test results 
	13

	14:00 -15:00
	discussion of the future work of the group of heads of the labs
	14

	15:00
	end of the meeting
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Fürst Alfred Forest Foliar Co-ordinating Centre Vienna A-1131 Austria +43 1 87838 1114 +43 1 87838 1250 alfred.fuerst@bfw.gv.at

Mutsch Franz Federal Research and Training Centre for Forests, Unit of 

Forest Soil

Vienna A-1131 Austria +43 187838-1204 +43 187838-1250 franz.mutsch@bfw.gv.at

Cools  Nathalie Forest Soil Co-ordinating Centre of ICP Forests Geraardsbergen B-9500 Belgium 00 32 54 43 61 75 00 32 54 43 61 60

FSCC@inbo.be (or 

Nathalie.Cools@inbo.be) 

Mencke Els INBO Geraardsbergen 9500 Belgium 0032/499/8088886 0032/54/436161 els.mencke@inbo.be

Jakovljevic Tamara Forest Research Institute Jastrebarsko 10450 Croatia +385 1 6273 025 +385 1 6273 035 tamaraj@sumins.hr

Jindra Jan FGMRI / VULHM Jiloviste 25202 Czech 

Republic

+ 420-606708185 + 420-257892222 jindra@vulhm.cz

Frederiksen Preben Forest & Landscape Denmark Hørsholm 2970 Denmark (+45) 3533 1679 pfr@life.ku.dk

Derome Kirsti Finnish Forest  Research Institute, Rovaniemi unit Rovaniemi 96301 Finland +358 50 3914436 +358 10211 4401 kirsti.derome@metla.fi

Kantola Marjatte Vantaa Finland

Barbaste Mireille INRA - USRAVE Villenave d'Ornon 

Cedex

33883 France ++ 33 5 57 12 24 04 ++33 5 57 12 23 99 barbaste@bordeaux.inra.fr

Proix Nicolas INRA Laboratoire Analyse des sols Arras 62000 France ++33 3 21 21 86 41 ++33 3 21 21 86 21 proix@arras.inra.fr

König Nils Nordwestdeutsche Forstliche Versuchsanstalt Göttingen D-37079 Germany ++49-551-69401141 ++49-551-69401160 nils.koenig@nw-fva.de

Linnemann Volker North Rhine Westphalia State Agency for Nature, 

Environment and Consumer Protection (LANUV NRW)

Düsseldorf 40549 Germany 0211-475-9285 0211-475-9090 Volker.linnemann@lanuv.nrw.de

Lüer Burkhard Geologischer Dienst NRW Krefeld 47803 Germany +49 2151 897307 +49 2151 897505 burkhard.lueer@gd.nrw.de

Nack Thorsten Landeslabor Schleswig-Holstein  Neumünster 24537 Germany ++49 4321 904 811 ++49 4321 904 608

Schmimming Claus-G. Ökologie-Zentrum, Univwers. Kiel  Kiel 24098 Germany +49 431 880 4034 +49 431 880 4083 cschimming@ecology-uni-kiel.de

Symossek Frank Staatsbetrieb Sachsenforst Pirna OT Graupa 01796 Germany 03501-542243 03501-542213 frank.symossek@smul.sachsen.de

O’Dea Philip Coillte Laboratories Co. Wicklow IRL Ireland 0035 3868571783 philip.odea@coillte.ie

Cecchini Guia University of Florence- Soil Science and Plant Nutrition 

Department

Florence 50144 Italy +39 055 3288390 +39 055 333273 guia.cecchini@unifi.it

Masciandaro Grazia CNR-ISE Pisa 56124 Italy 0039 050 3152481 0039 050 3152473 grazia.masciandaro@ise.cnr.it

Mosello Rosario C.N.R.I.S.E Verbania Pallanza I-28922 Italy ++39 0323 518300 ++39 0323 556513 r.mosello@ise.cnr.it

Tartari Gabriele C.N.R.I.S.E Verbania Pallanza I-28922 Italy ++39 0323 518300 ++39 0323 556513 g.tartari@ise.cnr.it

Lazdina Dagnija Latvian State Forest Research Institute "Silava" Salaspils LV-2169 Latvia ++37 126595586 ++37 167901359 anl@silava.lv

Lazdinš Andis Latvian State Forest Research Institute "Silava" Salaspils LV-2169 Latvia ++37 126595586 ++37 167901359 anl@silava.lv

Vaivada Maruta Latvian Environment, Geology and meteorology agency Jurmala LV-2015 Latvia +371 7751409 +371 7764162 maruta.vaivada@lvgma.gov.lv

Jacobsen Jan Erik Norwegian Forest and landscape Institute Aas 1431 Norway ++47 64948400 ++47 64942980 jan.erik.jacobsen@skogoglandskap.n

o

Wojcik Jozef Forest Research Institute Sekocin Stary PL-05090 Poland +48 22 715 0510 +48 22 715 0539 j.wojcik@ibles.waw.pl

Iacoban Carmen Forest Research Station Campulung Moldovenesc Campulung 

Moldovenesc

725100 Romania 0040 2303 14 747 0040 2303 14 746 iacoban.carmen@icassv.ro

Ionescu Carmen Monica Forest Research Institute Bucharest Voluntari 077190 Romania 0040 213503238 0040 213503245 ionescu.monica@yahoo.com

Durkovicova-

Cibulova

Jana National Forest Centre Slovakia Zvolen 96092 Slovakia ++42 1455314219 ++42 145314192 durkovicova@nlcsk.org

Krupova - 

Launerova

Dana National Forest Centre Slovakia Zvolen 96092 Slovakia ++42 1455314219 ++42 145314192 krupova@nlcsk.org

Zlindra Daniel Slovenian Forestry Institute Ljubljana 1000 Slovenia +386 1200 7800 +386 1 257 3589 daniel.zlindra@gozdis.si

De la Cruz 

Calleja

Ana CIFOR-INIA Madrid 28040 Spain +34 654 89 88 37 calleja@inia.es

Gonzales Maria Isabel INIA Madrid 28040 Spain +91 3476746 +91 3476767 isabelgz@inia.es

Akkas Mehmet Emin Ege Ormancılık Araştırma Müdürlüğü IZMIR 35315 Turkey ++90 232 766 34 95 ++90 232 766 34 99 emin_akkas@yahoo.com

Sayman Mehmet  Ege Ormancılık Araştırma Müdürlüğü Izmir 35315 Turkey +90 232 766 34 95 +90 232 766 34 99 mhsayman@yahoo.com

Şisaneci Rabia Southwest Anatolia Forest Research Institute Antalya 07002 Turkey ++90 242 345 04 38 ++90 242 335 35 30 rsisaneci@yahoo.com

Bochereau Francois Forestry Commission Research Agency Farnham GU10 4LH UK +44 1420 526 206 +44 01420 520 180 francois.bochereau@forestry.gsi.gov.

uk
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