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Report from the last meeting of the WG QA/QC in Labs in Göttingen (Germany) 
April 2015 – Nils König 
Nils König reported on the meeting of the WG QA/QC in Labs in April 2015 in 
Göttingen. The new method code and the results of the last deposition and foliar ring 
tests have been presented and the meeting of the heads of the labs has been 
prepared. 
 
New method code – Nils König / Alfred Fürst 
The new method code developed by Alfred Fürst and Nils König in cooperation with 
different expert panel chairs and members of the WG QA/QC in Labs was presented. 
 
Discussion: It was criticized that the new code cannot be used for a clear 
description of the C-CO3 and Corg determination with element analyzers. The WG 
QA/QC shall develop a better coding for this question. 
 
Comparability of analytical data as a basis of possible evaluation of European 
deposition, soil and foliage data – Nils König 
Nils König presented the first part of his presentation at the 4th Scientific Conference 
of ICP Forests in Ljubljana Mai 2015. Therefore all old soil ring tests have been newly 
evaluated to get the percentage of non tolerable results using the actual tolerable 
limits. The development and improvement of the ring test results (for water, foliar and 
soil ring tests) has been shown. 
 
Presentation of the results of the 16th and 17th Foliar Interlaboratory 
Comparison Test – Alfred Fürst 
Alfred Fürst presented the results of the 16th and 17th Needle and Leaf 
Interlaboratory comparison tests. The number of participants is decreasing – this is 
an effect of the stop of funding of the monitoring activities. 
What has an influence on the data quality? Accreditation has a small influence, a 
regularly participation in more than one interlaboratory comparison test per year has 
a bigger influence. Quite interesting is the fact that nearly all laboratories say that 
they use control charts – but some of these labs failed with a lot of the parameters in 
the ringtest. To get more information how familiar the labs are with the matrix and the 
method the questionnaire was enlarged (sample numbers/year and training of the 
staff on the method and on the equipment). 



Common pretreatment methods for foliage samples are microwave digestion 
methods and no pretreatment for element analyzers (C, N and S). Common 
determination methods are element analyzers (C, N and S) and ICP-methods (ICP-
AES and ICP-MS) for all other elements. 
Problematic elements in the last two tests were Ca, Mg, P and Cu. The reasons for 
re-qualification are still the same like in the last tests: 
Calibration errors, methodical or technical problems, data transcription errors, 
contamination effects or no dry matter correction and missed data submission 
deadlines. 
The point how the laboratories can learn from their faults was discussed and which 
measures are useful to avoid these errors in future. 
The 18th Needle/Leaf is ongoing the sample submission started in July 2015. The 
possible elements where enlarged, because other participants want to analyze and 
submit more elements. 
One open point is the availability of the older ringtest reports – Alfred Fürst strongly 
recommended putting all of them (also for deposition and soil ringtests) on the PCC 
homepage. He prepares all reports (foliage, soil, deposition) on an USB-Stick for the 
participants and Till Kirchner will put them on the PCC homepage. 
Second point is the increasing bureaucracy in ordering and charging. Everybody 
should fill carefully the billing information (especially VAT and order numbers if 
needed). 
 
Discussion: It was mentioned that for all ring tests evaluated by the website a 
minimum report is needed which can be printed.  
 
Presentations and discussion of analytical problems, new methods, method 
comparisons etc. proposed by the participants (plant analysis) 
 
- Improvements of a Microwave digestion - ICP-AES method for foliage 
samples – Alfred Fürst 
Alfred Fürst presented improvements of his new microwave digestion unit and 
described how the digestion solutions could be measured with his ICP-AES system 
without filtration. 
 
Discussion: It was reported that the separation of the insoluble residue also can be 
done by centrifugation. For trace element analysis the use of quartz inlets in the 
digestion tubes gave better results. If Teflon tubes are used in a pressure digestion 
system a special set of tubes for foliar analysis should be used, not the same set as 
for soil samples. 
 
- The use of triethanolamine as a buffer in acid digests for the determination of 
P in plant tissues – Panagiotis Mixopoulos 
Panagiotis Mixopoulos reported that the use of triethanolamine as a buffer in acid 
digestion solutions for the determination of P by UV spectroscopy can improve the 
precision of the P determination but not the accuracy. 
 
Discussion: It was mentioned the the use of perchloric acid is not necessary; the 
acid can be replaced by H2O2. 
 
- Discussion of analytical problems of the participants (plant analysis): 



For the digestion of plant samples the best and easiest solution is the use of a 
mixture of nitric acid and H2O2. If heavy metals and Al should be measured the 
addition of a small drop of hydrofluoric acid is helpful. These solutions can be 
measured without any sample preparation like vaporization of HF. 
 
Using control charts with examples of control charts delivered by participants 
– Alfred Fürst 
Alfred Fürst gave an overview about the creation and use of control charts.  
 
Discussion: a good description of the creation and use of control charts can be 
found in the Nordtest Report No. 569. Control charts should be used directly after the 
analysis of a series of samples; only then there is the possibility to reanalyze the 
solutions in the lab. Different participants showed examples of control charts with 
unacceptable results and reported on their findings of the reasons. 
 
Presentation of the results of the 7th Deposition and Soil Solution 
Interlaboratory Comparison Test - Kirsti Derome 
Kirsti Derome gave a presentation about the results of the 7th Deposition and Soil 
solution Inter laboratory Comparison Test. The number of participants was in this test 
a little bit lower than before (5th:  43 labs/ 23 countries; 6th: 41 labs/ 22 countries; 7th: 
39 labs/ 25 countries). This could be a consequence of the ending of founding of the 
monitoring program after the 5th ring test. The changing of participating laboratories 
makes it difficult to analyse the development of a certain laboratory and link the 
results of the ring tests to the Monitoring data in the past.  
Three of five natural inter calibration samples were deposition from Denmark, UK and 
Finland, and two soil solution samples from Belgium and Finland. The sixth sample 
was synthetic sample for measuring alkalinity only. Because of low concentrations 
(33% or more of results < LOQ) some parameters had to be excluded before final 
evaluation of the results. Those were Phosphate-P (sample 1), Ammonium-N, 
Nitrate-N, Phosphate-P and total Nitrogen (sample 3) and alkalinity (samples 2, 3 and 
4).  
Percentage of accepted results for each parameter was mostly over 85 %. Only 
alkalinity, pH and Phosphate-P did not reach that. 19 % of laboratories did not 
analyse Phosphate-P, but this parameter is optional for both deposition and soil 
solution. 13 % of participants did not measure DOC and total Nitrogen and 11 % 
alkalinity although these parameters are mandatory for both deposition and soil 
solution. 
Some laboratories have the limits of quantifications (LOQ) too high for some 
parameters (ref. maximum allowable LOQ’s in the QA/QC manual); these results are 
not passing the ring test.  At the same time some labs have extremely low LOQ’s for 
alkalinity and Phosphate-P, especially. In these cases method validation is needed.  
It’s possible that there’s a fault in units, too.  
The overall results of the 7th ring test after rejection of low concentration parameters 
were clearly better than in the 6th ring tests. 22 participants had percentage of 
acceptable results over 90 %, 6 laboratories over 80 %, 5 over 70 % and 4 between 
50 to 70 % (because of late registration 2 of 39 labs sent their results during the 
requalification period). Only one laboratory had remarkably lower percentage 
compared to the 6th ring test, but 22 laboratories had better overall percentage. 
Percentages of non-tolerable results for all parameters have decreased clearly during 
all the inter calibration tests (years 2002 -2015). When comparing the two last ring 



tests, only for pH (24 %) and alkalinity (18 %) these percentages are now slightly 
higher. 
In requalification process 20 laboratories with 44 parameters (1 to 5 parameters/ 
laboratory) had to reanalyse or send other explanations. Two laboratories didn’t 
react, but all the others could mostly solve their analytical problems and send 
acceptable results.  
In conclusion, there are some issues to take into account when planning the next ring 
test: 

 All mandatory parameters are not involved in ring test (e.g. Al, Fe, Mn in soil 
solution). 

 Feedback to planning the next ring test is valuable, like type of samples, 
samples collected by participants, concentrations of parameters, time table for 
the ring test etc. 

 Organizer of the next ring test.  
 
Discussion: As the question has been raised of stability of the samples used for 
requalification of less stable properties like e.g. alkalinity, it was explained that each 
participant receives 2 bottles: the first one is used for the ring test analyses, while the 
second one has to be opened not earlier then for requalification purposes. All 
samples used in last ring-test were proven stable over time in test of stability. 
 
Presentations and discussion of analytical problems, new methods, method 
comparisons etc. proposed by the participants (water analyses). 
 
- Special presentation about pH problems – Frank Symossek 
Analysis of pH in deposition and soil solution samples has to take into account: 
selection of the proper electrode, range of pH of samples as well as of standard 
buffers, proper maintenance of the electrode, using preferably the instrument with 
temperature correction and automatic reading of the signal. 
At least 2 or better 3-point pH calibration curve is recommended with buffer 
standards that cover the range of pH of the analysed samples. Make sure that 
calibration buffers do not change their properties with time due to e.g. CO2 effect. Be 
aware of the possible effect of stirring speed on the pH of the sample. Store your 
electrode in the solution recommended by the manufacturer as bad condition of the 
electrode is a common problem among labs that failed in the ring-test. 
 
Discussion: In case of visible crystals forming inside of the electrode, the electrode 
has to be replaced. 
Sampling and handling the samples are possible sources of problems with pH 
determination, as most of the changes of pH in the samples can take place during 
exposure period in the forest. The laboratory, however, has to measure the pH as 
well as possible. 
 
- Presentation about alkalinity problems – Aldo Marchetto 
Alkalinity measurement is mandatory in samples with pH>5.0, while some labs in last 
ring-test unnecessary analyzed alkalinity in samples with pH below 5. Some results 
were also bad because the lab had too high LOQ, reported wrong units, or clearly 
time for stabilization of the pH electrode was too short. Recommended methods 
include: Gran titration,  2 end-point, and one end-point (4.5) with correction for extra 
acid added.  



 
- Difficulties in determination of alkalinity – Rumyana Hristova 
Lab had the problem with determination the alkalinity to one end-point according to 
standard ISO 9963-1  (pH 4.5), not being sure if measurement according to standard 
ISO 9963-2 (pH 5.4) gives correct results.  
 
Discussion: Simplified Gran titration method with 4-5 points should give good 
results, worksheet with calculation formulas can be found on ICP-Forest web-page 
(Excel file for calculation of alkalinity): 
http://icp-forests.net/group/qualityinlaboratories/page/qac-in-labs  
Possibly, 2 end-point titration with H2SO4 with microburette should also give 
satisfactory results. 
 
- Comparison between AAS and IC cations analysis for the 2015 WRT – Carmen 
Iacoban 
Cation analysis on AAS and IC gave results that slightly differed but were in most 
cases well within tolerable range in samples form the ring test 2015. The most 
problematic was Ca, depending on the sample.  
 
Discussion: Addition of La modifier should solve the problem. Possible but not much 
probable cause of the problem is the contamination of the carrier gas in AAS. In 
samples containing high organic matter (throughfall) some Ca can be bound to 
organic matter and thus different forms of Ca are measured by AAS and IC, but in 
this case results for throughfall were comparable for both methods. To check 
possible sources of errors it is also advised to analyze the standards used in AAS on 
IC. 
 
- Cation determination by ICP-OES and Ion chromatography and its influence 
on ionic balance – Anna Kowalska 
Results of base cations measured by ICP-OES and IC are different, which influences 
also results of the test of ionic balance.  
 
Discussion: If sulfates are present in the sample, Ca can precipitate as CaSO4, and 
this form of Ca will not be detected by IC method. Most probable cause of bad ionic 
balance is organic carbon charge, which should be calculated for specific types of 
samples, plots and tree species (see: Mosello, R., Amoriello, T., Benham, S. E., 
Clarke, N., Derome, J., et al., 2008. Validation of chemical analyses of atmospheric 
deposition on forested sites in Europe : 2 . DOC concentration as an estimator of the 
organic ion charge. Journal of Limnology, 67(1), 1–14.). 
 
- Nitrite interference in nitrate determination by continuous flow analysis – 
Aldo Marchetto 
As show the results of last water ring test, using continuous flow analysis for 
determination of nitrates may lead to bad results as CFA can not distinguish between 
nitrate and nitrite unless two runs are performed: with and without reduction. Bad 
results in this case are not detected by ion balance, conductivity check, nor nitrogen 
check. Visual look at the chromatogram can help to find e.g. nitrite peaks. 
 
Discussion: If nitrites are present in samples and can be measured, they can be 
easily included in ion balance. NO2

- are detected in some 5% -10% of samples but 



then they quickly oxidize to NO3
- so the scientists are usually interested in summary 

concentration of inorganic nitrogen. Both forms of N (NO2
- and NO3

-) can therefore be 
reported as the sum. 
 
- TN Determination using a TOC/TN analyzer – Maria Schmitt 
Problem with determination of TN arises when calibration standards contain NH4

+ 
and NO3

- in different proportions. Content of calibration standards influences the 
slope of calibration curve. Correction factors are then used depending which form of 
inorganic N (reduced or oxidized) prevails in the samples.  
 
Discussion: Problem is probably caused by the use of synthetic air. The change of 
carrier gas to oxygen should help.  
 
- Problems with NH4 determination with ion chromatography – Nils König 
Problems with integration of  peak of NH4

+ are common in ion chromatography if 
there is a high concentration of Na+ in the sample and low concentration NH4

+ peak is 
located on the tail of Na+ peak. The solution is to skim the smaller peak instead of 
drawing a perpendicular drop line.  
Fungi that consume ammonium can grow in tubes from the sampler to the column, so 
the cleaning of the tubes  with HNO3 and/or H2O2 is recommended. Also, 6-way valve 
need to be periodically cleaned from accumulated organic matter. 
 
- Problems with ionic balance with examples delivered by participants – Aldo 
Marchetto 
Control checks need to be done right after completing analyses and they include: 
ionic balance, comparison between measured and calculated conductivity, Na:Cl 
check and nitrogen check. Analytical data validation excel file with the control checks 
formulas has been kindly shared by CNR-ISE Verbania, Water Chemistry Laboratory. 
The file can be downloaded from:  
http://www.idrolab.ise.cnr.it/images/doc/analytical_data_validation_2011.xls  
or 
http://icp-forests.net/group/qualityinlaboratories/page/qac-in-labs (new excel file for 
analytical data validation (withDOC)) 
 
Discussion: Conductivity measurements done before and after filtration of the 
sample can give different results especially in lower range of values.  
If conductivity test fails, then before reanalyzing all the components in the sample, it 
is better to start with conductivity analysis for practical reason. 
If the calculation of organic matter charge in the worksheet does not work for the 
specific type of the samples in some labs/countries, new regression coefficients for 
DOC charge can be calculated by the lab based on their own data. The new 
coefficients can then be inserted into Analytical data validation excel file.  
 
- Actual information about the data base, data submission and new features – 
Till Kirchner 
New functionalities of the database ICP-Forests become available as: list of the 
project based on ICP-Forests data, list of publications (literature), list of experts, and 
track of changes in the database. The complete documentation of  forms, dictionaries 
and further information has to be up-to-date and in line with database content. Word 
document “Explanatory items” has been transformed into Online Documentation. This 



documentation will be applied for data submission 2015 onwards, but first it has to be 
verified by Expert Panels (PCG meeting in October). Please, read the Introduction 
chapter first!  
 
Friday 18. September 2015 
 
(All presentations can be downloaded from the ICP Forests website: http://icp-
forests.net/group/qualityinlaboratories/page/document-archive) 
 
Presentation of the results of the 8th Soil Interlaboratory Comparison Test - 
Tamara Jakovljević 
Tamara Jakovljevic presented the results of the 8th Soil  Interlaboratory comparison 
test. The number of participants is almost the same as in 2012 (32 in 2015, 30 in 
2012). 31 lab sent results. 
In the test 42 parameters could be analyzed, 25 are mandatory parameters. The best 
results are obtained for pH in CaCl2, OC and total nitrogen. 
Problematic parameters in the ring test were exchangable cations. Some labs did not 
use the reference method. For CaCO3 2 labs need requalification because they had 
10 times less result; it seems to be a problem with calculation and units. 14 labs out 
of 31 failed in at least 1 mandatory element. 
Requalification starts at 1st October and will end 31th January 2016. The reasons for 
requalification will be clear after that.  
The new ring test will be in 2018. 
 
Presentations and discussion of analytical problems, new methods, method 
comparisons etc. proposed by the participants (soil analyses) 
 
- Problems with C/S element analyzer and FAAS – Aldis Butlers 
Aldis Butlers reported on unsolved problems measuring Ca and Mg with Flame AAS 
and total C with Eltra element analyzer.  
 
Discussion: No explanation was found in the discussion. 
 
- Nitrogen distillated device – Monica Ionescu 
Monica Ionescu reported on problems with a new Kjeldahl system, specially when 
measuring blanks.  
 
Discussion: No good explanation was found in the discussion. All reagents should 
be checked. 
 
- new system for aqua regia digestion: comparison with system with glas tubes 
and reflux condenser – Nils König 
Nils König introduced a new aqua regia digestion system with Teflon digestion tubes 
and Teflon reflux condenser. Comparison with a system with glas tubes gave good 
comparable results. Only for Ti the Teflon system gave lower results. 
 
Discussion: The costs of the new system are comparable with those of the glas tube 
system. The handling, specially the cleaning, is much easier. 
 
- Discussion of analytical problems of the participants (soil analysis): 



In the soil manual a clarification is needed that for exchangeable cations the single 
extract wit BaCl2 is the reference method and not the triple extract. 
 
- Future ring tests – preparation, evaluation, financing, timetable - Alfred Fürst, 
Kirsti Derome, Tamara Jakovljević 
19th Needle/Leaf ring test will start in 2016, deadline for registration is July 2016. 
Please, fill in your registration data and billing data carefully. If you can collect foliar 
samples for next ring-tests, please, contact Alfred Fürst (alfred.fuerst@bfw.gv.at).  
Next soil ring test starts in 2018. Deadline for registration is 1 May 2018. 5 samples 
need to be collected: 1 of forest floor, and 4 others. Please, contact Tamara 
Jakovljević (tamaraj@sumins.hr) if you can deliver peat soil and/or slightly 
calcareous soil and/or soils with different textures for ring test samples. 
Kirsti Derome summarized the organizational issues from the last deposition and soil 
solution ring test, drawing some proposal for the future ring test organization (see: 
Discussion below). Next ring test will be organized by Polish laboratory of Forest 
Research Institute, contact person: Anna Kowalska (a.kowalska@ibles.waw.pl).  
 
Discussion: Although results of Al, Fe, and Mn are submitted to ICP-Forests 
database, they have not been obligatory in deposition ring tests. In next ring test they 
will be analyzed in samples, but without qualification procedure. The aim is to 
recognize how many laboratories can measure these elements with good accuracy 
and possibly implement these elements as obligatory and qualified in future ring 
tests. 
Period for deposition ring test will be shortened to 2 months due to the problems with 
stability of the samples. It means that laboratories will have less time from receiving 
the samples to report results and to requalify. 
Content of the questionnaire sent to the labs will be revised and new proposal will be 
presented at the next Working Group QA/QC meeting. 
If laboratory submits the data to the ICP-Forests database but does not take part in 
ring test or does not analyze all obligatory parameters in ring tests, the information 
will be sent to National Focus Center and to the responsible member of Expert Panel.  
Information about planned ring tests will be sent not only to all the laboratories but 
also to the NFC’s and EP’s. 
Two samples for the next foliar ring test were kindly offered by Switzerland and 
Germany, two water samples by two labs in Germany, one soil sample (20 kg is 
needed) by Germany.   
Frequency of the ring tests will be maintained: foliar ring test yearly, deposition every 
two years and soil every 3 years.  
 
- Assistance program for labs: actual situation – Nils König 
Assistance program without external financing is possible to continue. Since 2008 
five meetings of the heads of the labs have been organized, that made a good 
platform for further personal and e-mail exchange of knowledge and experience. 
Please, use all these possibilities (meetings, website, email) to contact your 
colleagues if you have problem in your analytical work. 
 
- New methods proposed in other expert panel meetings: presentation of the 
methods, experiences with the methods and decision about the acceptance for 
the ICP Forests manual – Nils König 



Next revision of the Manual is foreseen for next year, no new methods have been 
proposed by Expert Panels. There is also no current need for changes in the QC 
chapter in the Manual.   
 
- ICP Forests web page - Nils König 
On the ICP-Forests web page you find the information about past and coming events 
and meetings (bookmark Events) and structure of the program (Bodies & Structure) 
where you can find page of the Working Group on quality assurance and quality 
control in laboratories. On this page in Document archive you will find minutes and all 
presentation from the previous meetings of the heads of the labs. Analytical info 
bookmark contains information about analytical methods and other analytical info. 
Please, register to the Working Group Quality in Laboratories (bookmark: 
Community/Groups) Within this group the information is sent to all the members.  
Use the website to exchange knowledge or question. 
  
- Comparability of analytical data proved by ringtests and standard 
measurements during the 2nd German Soil Survey – Nils König 
In the 2nd German soil survey (BZE II) in 2006-2009 some special quality control 
program was developed. It based on well-defined analytical methods, ring test 
program and mandatory measurements of standard material for each parameter 
during survey. Variation within and between the labs was measured. For most  of the 
parameters, except for Naexch, Kextr and Naextr, good comparability of the analytical 
results was proven between labs and over time.  
  
Discussion: Concentration of K in aqua regia extracts depends much on the time of 
milling the sample, when new surfaces in soil sample are produced for extraction. 
Time of milling of the samples may cause a common problem with determination of 
the elements especially in XRF analysis. 
In some soil materials exchangeable Mn may change over time so this kind of 
materials becomes unsuitable for quality standard for Mnexch 
 
- Miscellaneous: - next meeting / place 
Thanks to kind invitation from Alberto Jose Quejido, next meeting of the heads of the 
labs will take place in Madrid, autumn 2017. 
Within next two years, the Working Group QA/QC in Laboratories needs a new 
chairman because of the retirement of Nils König in 2017. Alfred Fürst kindly 
accepted the offer to take over the chairmanship, with the support from the 
participants. Anna Kowalska will continue her work as co-chair. At the next Task 
Force meeting Nils König will propose this solution. 
 


