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Life+ / Further Development and Implementation of an EU-level Forest Monitoring System (FutMon)

Action C1-QALab-30(NWD): Quality assurance in Laboratories

+

European Union/United Nations Economic Commission for Europe 

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests

__________________________________________________________________________
Meeting of the Heads of the Laboratories

12-13 October 2009, Warsaw, SOFITEL VICTORIA, St. Królewska 11, Poland
__________________________________________________________________________

Minutes (Combined FutMon and ICP-Forests Meeting)
0. Introduction
Forest Reseach Institute of Warsaw (Poland) and Nordwestdeutche Forstliche Versuchanstalt (Germany) organised on 12 and 13 October 2009 a combined meeting of the Working Group on Quality Assurance and Quality Control in laboratories and the 2nd Meeting of the Heads of the Laboratories within the framework of the EC Life+ project ‘Further Development and Implementation of an EU-level Forests Monitoring System (FutMon), action Action C1-QALab-NWD on Quality Assurance in Laboratories and the UN/ECE International Co-operative Programme on Assessement and Monitoring of Air Pollution Effects on Forests.
The results of the four ring tests conducted in 2009 were presented and discussed:   

· 11th Needle/Leaf Interlaboratory Comparison Test 2008/2009 within action C1-Fol2-2(AT) organised by Ing. Alfred Fürst, BFW, Austria
· 3rd Working Ring Test on Deposition and Soil Solution within actions C1-Water-40(IT) and C1-SS-10(FI) organised by Aldo Marchetto, Gabriele Tartari and Rosario Mosello from CNR, Italy and Kirsti Derome from METLA Rovaniemi, Finland
· 6th FSCC Interlaboratory Comparison 2009 organised by the Forest Soil Co-ordinating Centre (Nathalie Cools and Bruno De Vos) within action C1-Soil-3(BE)
· 1st FSCC Soil Physical Ring Test 2009 organised by the Forest Soil Co-ordinating Centre (Nathalie Cools and Bruno De Vos) within action C1-Soil-3(BE) 

Specific analytical problems with different methods used in laboratories for the ring tests were presented in more than 20 presentations by the participants (see: Agenda) and broadly discussed.
Participants visited laboratory of Polish Forest Research Institute in Sękocin Stary in the evening of Monday 12 October.
1.  Presentation of the results of the 3rd water ring test (Aldo Marchetto) 
The draft report was distributed on the 3rd of October. 44 labs participated of which 36 FutMon labs.  About 10 to 30% of the results (by parameter) were outside the limits. Only 44% of all labs passed the ring test for all parameters. Out of FutMon labs 20 needed the requalification, of which 5 passed the requalification, and 10 did not react to the call for requalification.
In this ring test there is the improvement of results compared to the previous two ring tests in 2003 and 2005. 
The quality of the results indicated that many laboratories did not perform the quality checks.  Quality checks ar necessary before data submission not only for ring tests but also for the European database.
The time table of the next water ring test in 2010 will be same as in 2009. The samples can be sent at the end of February- beginning of March. 
2.  Discussion points of analytical problems for water samples based on the questionnaire sent out by Nils König

Twenty-four labs of all participating in the meeting filled in the questionnaire on the analytical problems in their own laboratories. The main problems raised in the questionnaire were:
· photometric methods when samples are coloured (NH4, PO4, Cl).
· problems with low concentrations when photometric methods are used. In theory, this method gives low LODs so it should not give too many problems compared to the other methods.
· LOD for NH4 and PO4 when Ion Chromotography (IC) is used.
· underestimation of PO4 during series when IC is used. In case of high Fe concentrations in samples, Fe substances fall down on the column and these Fe oxides absorb PO4. This can be solved by cleaning the columns.
· preparation of samples for IC:  filtering samples before measurement. Organic substances  in soil solution samples might require special filters that absorb the OM (not in a precolumn but in the system).

· availability and cost of certified reference material (CRM) for water analysis.
· low concentrations of alkalinity (not a problem with automatic titration but more with for manual titration). A new presentation will be placed on the webpage on this subject (Rosario Mosello). 
· alkalinity when indicator and colorimetry is used.
· total N for low concentrations when Kjeldahl plus colorimetry for N-NO3 is used (high variability) 
· overestimation at high concentrations for TN when persulfate oxidation is used.

· problem with the purity of the reagents (e.g.) persulfate solution.
3.  Presentations and discussion of analytical problems for water samples proposed by the participants

All the presentations by the participants will be placed on the ICP Forests homepage on the site of the Working Group on QAQC in labs. 
· Borislava Nenkova (Bulgaria) has analytical problems in measuring low concentrations especially of NO2, PO4 and NH4 in water, and use of certified reference material. 
No preconcentration of samples is used by other labs to measure low concentrations. Dumping of pulsation of the pump  is recommended in IC systems to obtain stable baseline. Other possible solutions are: to increase loop, integrate by peak area instead of peak height (but for ammonium low concentration by height), increase width integration parameter. Reference materials of proved traceability should be used.
· Carmen Iacoban (Romania) obtained by spectrophotometry overestimated results of N-NO3 and N-NH4 compared to ion chromatography. 

The participants noted that the Nessler method is not good and should not be recommended any longer, especially not for organic samples.
· Panos Michopoulos (Greece) asked to wide the limits for Total N in waters by Kjeldahl method when concentrations are low.
· Ana de la Cruz (Spain) faces problems in Total Nitrogren determination in water caused by both: insufficient volume of sample and low concentration of TN: 

Aldo Marchetto will eleborate details on an alternative digestion method instead of Kjeldahl.
· Daniel Zlindra (Slovenia) presented at the 1st Meeting of the heads of the labs a problem of high blanks in the Total N determination in water samples. He drew the attention to the quality of vessels used in the analysis (screw caps), that may contaminate the samples.
· Frank Symossek (Saxony, DE) presented a number of problems and solution to pH – determinations such as the slope of the calibration curve. He raised the importance of using daily fresh calibration standards. Further he recommended a test with a 3 point calibration where the two parts of the calibration curve should not differ more than 5%. 
4.  Presentation of the results of the 11th foliar ring test (Alfred Fürst) 
Alfred Fürst prepared a recorded powerpoint presentation which will be available for download on the website WG QA/QC. 
In the ring-test participated 56 labs. 33 were FutMon labs, 19 of them passed qualification and 14 laboratories failed (not tolerable results or no participation).  10 of the 14 laboratories passed the re-qualification. Comparing to the previous ring test percentage of non-tolerable results for N, Mg, Fe, Cu, and C increased, while for Zn, Pb, and Cd decreased. 
In summer 2009 the 12th foliar ring test started, submission of the results is expected until 3 January 2010.
5.  Discussion points of analytical problems for foliar samples based on the questionnaire sent out by Nils König

· 9 labs have problems with the digestion of total elements (Ca, Fe, K, P, Cd and Pb).

· problems with low concentrations for heavy metals (ICP, AAS Flame) => need for ICP-MS or graphite furnace

· dilution errors when measuring with ICP-MS (1 lab)
· problems with colorimetry for P (acid concentration and coloured solution)

· underestimation for Ca (to be improved by addition of modifier - La to solution) and K (due to digestion method – dry ashing)
· microwave digestion: yellow solution (problem for P colorimetry) and high variation for different elements. In silica-rich soils Fe is fixed and is not released using microwave digestion.

· high detection limit when x-ray fluorescence is used 
· too low Fe content: acid mixture or microvawe digestion?
6.  Presentations and discussion of analytical problems for foliar samples proposed by the participants

· Bruno de Cinti (Italy) stressed the importance of the carefull sampling of foliar samples prior to chemical determination to avoid contamination etc.
· Danica Krupová (Slovakia) presented their problems with the digestion of foliage samples when changing to a new microwave. They compared the results of their 20 years old microwave (MDS digestion) with a new microwave (Mars X-Press) but the new microwave showed high variability and a low recovery. 
· Panagoitis Michopoulos (Greece) presented his problem with the linearity of calibration of the FAAS (Flame Atomic Absorption Spectroscopy) for metals like Ca and K. 
Pureness of the acethylene might be related to the problem that the Greek lab is facing. Turning the burner of instrument can help in determining high concentration in linear range. Emission technique for K can give longer linear lines than absorption. 
· Panagoitis Michopoulos (Greece) faces a second problem with the colorimetric determination of P in wet digested plant material which is sensitive to pH. One solution would be to use a buffer around pH 6 (4,5-7) for both standards and samples. Other laboratories such as in Romania (Carmen Iacoban) do not buffer, but use dry ashing. Tamara Jakovljevic (Croatia) suggested to use another combination of acids (sulphuric and hydrochloric, as they use, instead of the mixture of perchloric and nitric acid) – Croatian method will be shared with the participants after the meeting. 
7.  Assistance programme for labs

The assistance programme for the laboratories allows visits of colleagues from laboratories with high quality and backvisits by the laboratory with problems to another lab. One Romanian laboratory asked for help. 
8.  Opening of the lab codes

The opening of the lab codes was suggested at the 1st meeting of the heads of the labs in Hamburg last year and finally decided on the Task Force in May 2009. Lab codes will be sent as annex to the ring test reports only to the heads of the labs, while the NFCs only receive the lab codes of the labs in their own country.
9.  Google Group/ website of the WG on QAQC in the labs

The idea of google group and website of the WG QA/QC is to exchange the  information directly between specialists in labs.

Note that the FutMon website contains different information than the ICP Forests website. The latter contains much more direct relevant information for the heads of the laboratories. It provides links to all ring test reports and to reports of expert panels, method sheet descriptions, all presentations given at any of the lab head meetings etc. Labs are invited to use this possibility to share their experience with other labs.
10.  Presentation of the results of the 6th soil ring test (Nathalie Cools) 
50 laboratories participated in 6th FSCC ring test, of which 41 were FutMon laboratories. Only 3 labs qualified all parameters and 2 labs qualified all mandatory parameters. 9 labs reported outliers and stragglers for more than 20% of their total reported analyses. Until the meeting there was no response from 6 labs (3 FutMon and 3 non-FutMon) which failed for a number of parameters. 
Untill the end of 2009 requalification procedure should be finished. 
Compared with previous ring test, similar CVs except for CaCO3 and total elements were reported, the most problematic (high CVs) parameters were:
· exchangeable elements (Na, Al, Fe, Mn, Free H+)
· Aqua regia extractable elements (Na, heavy metals Cd)
· Carbonate content in sample C (low = 10 g/kg)
· Clay content
11.  Discussion points of analytical problems for soil samples based on the questionnaire sent out by Nils König

1. Many laboratories show problems with the Aqua Regia extract: 
· especially problems with Cu

· Too high concentration after microwave digestion

· Low concentrations for heavy metals (ICP, AAS)

· High variability of Na

· colorimetric measurement of P 
· The use of different acid mixtures and use of other extracts cannot be allowed

· The Belgian lab (INBO, Flanders) asks for the wavelengths of the ICP measurements
· High variation of Ca, Mg and K is possibly due to the inhomogeneity of the sieved samples (the ISO standard recommends to mill up to 250 micrometer)
2. Seven laboratories face problems with the BaCl2 extract (especially K, Mg, Mn, Na)

· Wrong results wit NH4NO3 instead of BaCl2
· Reproducibility problems with organic samples

· Too low concentration for all elements: is the shaking system the reason?

· Problems with Na and Mn content of the BaCl2 solutions

3. For the CN analyses no serious problems have been reported.
4. For CaCO3, 4 labs reported problems: 

· Wrong results for CaCO3 when using titraiton

· Wrong results of CaCO3 because of changes of the temperature during the analysis
12.  Presentations and discussion of analytical problems for soil samples proposed by the participants

· Marjatta Kantola and Arja Tervahauta (METLA, Finland) presented comparison of 3  methods of BaCl2 extraction and concluded that differences in exchangeable cations and acidity are explained by mainly the extraction ratio. Austria also made tests with extraction ratio and found big differences (no effect of shaking, no effect of centrifugation). 

· Philip O’Dea (Ireland) reported the formation of mould in BaCl2 extracts of the organic rich samples. Their final solution was the acidification of the samples. Analysing immediately after extraction or freezing the samples may also be the solution of the problem. 
· For the determination of the exchangeable acidity, Philip O’Dea compared the NaF titration method vs the German calculation method. No differences were found in the FSCC reference sample between summation or titration. The method in the manual is not appropriate for organic samples. 
· Jana Ďurkovičová (Slovakia) presented two problems in the exchangeable ion determination in the BaCl2  extract: the volume of the tubes used for the shaking can influence the effectiveness of extraction. Secondly, a dependence of Fe2+ and Mn2+ on the pH in the BaCl2 extract was found.
· Ana de la Cruz (Spain) asked how they can improve the H+ measured in BaCI2 in basic soils. Ole K. Boggaart (Denmark) noted that it does not make sense to measure exchangeable acidity in CaCO3 rich samples.  
· Ana de la Cruz further asked why the calcimeter method should be used and not the titration method to measure CaCO3. This is because the calcimeter is the reference ISO method and the titration method does not give satisfactory results in case of low concentrations. 
· Andreana Velcheva (Bulgaria) faced problems using the laser diffraction for clay and silt content. Experience from other participants showed that both methods cannot be easily linked. Pippette method is a ICP-Forests reference method.
· A second problem related to the Total P in aqua regia.  The wrong results were probably related to the interaction with OM. The solution was the addition of antimony-phosphate – moybdate complex + ascorbic acid. The method will be shared with other participants after the meeting.
· Bálint Heil (Hungary) presented differences between the Hungarian and European soil analytical methods. In the 4th FCC ring test they had problems with CaCO3 rich sample: the sedimentation of clay happened much faster after removal of CaCO3 while you would rather expect the opposite. Ole K. Boggaart emphasised that the sample should be washed to get rid of the salts. 
· Svetlana Kostrova and Natalya Badulina (Syktyvkar, Russia) questioned the narrow tolerable limits of total elements of 5%. FSCC admitted that although this remark was made before, it forgot to widen the limits, as agreed at the previous meeting of the heads of the labs to 10%.
· Nils König presented a comparative study between the microwave and the pressure digestion.They concluded that microwave cannot be used for digestion of humus or soil samples which give a residue after digestion. 
13.  problems with aqua regia extracts for soil samples - presentations by the participants

· Nicolas Proix (INRA, France) presented the advantages and disadvantages in the application of microwave assisted aqua regia extraction of soil samples. Higher results were found when compared with the reflux aqua regia extraction for Al, Ca, Cr, Mg, and S (15% to 30 % higher), and for K, Na (until 50% higher). The high difference for K and Na comes from the destruction of the clay minerals. So microwave digestion leads to results which are not comparable with aqua regia reflux extraction in the case of soil sample and more generally in case where the digestion is not complete. 
· Philip O’Dea (Ireland) demonstrated that subtracting the blanks resulted in much lower variability in their results in the aqua regia determinations.  Better results for Ca, Mg, Zn, and K were obtained by raising the digestion temperature from 114°C to 160°C.
· Nils König presented a number of problems and solution on measuring elements in aqua regia with ICP. Besides the pretreatment, also the measurement with ICP can give sometime interactions with other elements. For each used element line an adapted internal standard is needed. 
14.  The FSCC soil reference material (Nathalie Cools)

Nathalie Cools presented the results of the FSCC soil reference material used in the BioSoil project. More material can be obtained on request. The report is available on the FSCC website.
15.  Presentation of the results of the 1st FSCC soil physical ring test for measuring soil hydraulic properties: remarks and method (Nathalie Cools, Uwe Schindler)

Nathalie Cools presented the report of the 1st FSCC soil physical ring test. Subsequenly Dr. Uwe Schindler (developer of the principles for the Hyprop system) presented comments to the results of the soil physical ring test and suggested improvements towards the future. 
16.  Information about qualification/requalification reports and discussion about this qualification system also to be used for ICP Forests
By the end of the year, all laboratories should have received a new qualification/ requalification report. The national responsible person to submit the data to the central FutMon database will need the information contained in this report to fill in the data quality forms, which is new in FutMon. Participants were informed on the qualification and requalification procedure currently applied within FutMon. Only FutMon laboratories are obliged to take part in the quality programme.  All participants of the meeting agreed that the current system applied within FutMon should also be valid for all the ICP Forests labs to avoid discrepancies between the FutMon and non-FutMon labs in future. This advice will be taken to the Expert Panels and to the Task Force. 
17.  Detection and quantification limits – determination and use

Aldo Marchetto presented an overview of the possible techniques and way to measure or calculate the limits of detection and limits of qualification. LOD and LOQ can be evaluated on a basis of mean control charts at different concentration, of SD of the blanks, control sample of low concentration or the lowest standard. Alternatively, it may be applied the Houbax-Vos Method. 

The LOQ for each parameter have to be reported in the quality files to the ICP Forests and FutMon database. 
18.  Data submission: new forms for quality information

Oliver Granke presented the database quality files and the time schedule for the data submission of the periods 2007 – 2010 (see also FutMon circular 32 of 08/10/2009).

The data submission period for 2007-2008  starts 15/12/09 on a voluntary basis. This period can be used to test the data submission of the data quality files. vTI asks assistance of the WG to develop validation rules on these data submission forms.
19.  The new laboratory of Turkey in Izmir 

Mrs. Rabia Gunhan presented the plan of the new laboratory for ICP Forests connected with Ege Forest Research Institute in Izmir (Turkey) and the list of the equipment which will be purchased. There was suggested to put the list of equipment on the Google discussion group to allow further discussion and exchange of experience.
21.12.2009

A.Kowalska / N. König
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