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Introduction 
 
Dear WEPAL-participants, 
 
 
Herewith we present to you our first report of 2017. 
 
For BIMEP we received about 20% results more than in the last period of 2016. And there is more good 
news: we received more than twice as many method indicating codes (MICs). On the other hand the overall 
response regarding the MIC’s is still low; only 40% and that is a bit disappointing. Laboratories which did 
not yet submit their MICs are kindly requested to do so, thus enabling you and your colleague laboratories 
to evaluate the methods in use. 
 
Updating the MIC lists is an ongoing process. Unfortunately we are not familiar with each method in use by 
our participants. Several MIC “Z”s were reported. We tried to find or add a proper MIC and in case of doubt 
we contacted some of you. We were very pleased that these were willing to give us more details 
concerning the analysis. It resulted in many additional MICs and where possible the “Z’s” have been 
replaced. You are all kindly requested to check your codes next time you submit results, also the ones you 
submitted before. 
 
Please help us to adjust the lists to get a useful tool for the evaluation of your results. So we want to ask 
you to check the supplied MIC lists and contact us when you detect strange or odd MICs in the context of 
the method. Any additional information concerning the MICs will appear on the News page of the members 
website.  
 
With the introduction of the MIC entry it is not possible anymore to update the MIC by using the option to 
upload results with .csv files. When you make use of this option please read the instructions provided on 
the participant site carefully.  
 
Access to the participants website is restricted. If there are problems with username or password please 
contact our administration (info.wepal@wur.nl). 
 
Please feel free to send us your ideas or remarks on the programmes. This may be helpful for us and lead 
to improvements. (info.wepal@wur.nl). We are always looking forward to hearing from you,  
 
 
Yours sincerely, 
 

 
Winnie van Vark 
Manager WEPAL 
 
 
Calculated 07-04-2017 (12:22) 
Approved by Winnie van Vark, manager WEPAL 
 
 

Important Information 
 
The results of the April-June period 2017 will be processed in the first week of July 2017. Participants are 
kindly requested to take care that the results of this series are submitted before the first of July 2017. 
All results, which are received later, will not be reported. 
 
The 2017.3 samples will be mailed at the end of May 2017. 

  

mailto:info.wepal@wur.nl
mailto:info.wepal@wur.nl
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General Information 

Accreditation 
 
The Wageningen Evaluating Programmes for Analytical Laboratories organisation is accredited for the 
organisation of Inter laboratory Studies by the Dutch Accreditation Council RvA since April 26, 2000. The 
accreditation is based on the ISO/IEC-requirements (General requirements for proficiency testing, ISO/IEC 
17043:2010). In the following table the scope is given for all WEPAL programs.  
 
Table 1  Scope of the WEPAL programs. (Determinands in bold are in 2016 in the scope of the accreditation) 

IPE       Group Determinand 

Inorganic Chemical Composition 
Ag, As, B, Ba, Be, Bi, Br, Ca, Cd, Cl, Co, Cr, Cs, Cu, F, Fe, Ga, Hg, I, 
K, Li, Mg, Mn, Mo, N - Kjeldahl, N - NH4, N - NO3,  Na, Ni, P, Pb, Pd, 
Pt, Rb, Rh, S, Sb, Se, Sn, SO4, Sr, Ti, V, Zn 

Real totals Al, C - elementary, N - elementary, Si 

Acid extractable (So-called totals) Al, Si 

Other determinations delta 13C, delta 15N 

Nutritional values 

ADF-ash-containing, ADF-ash-free, Crude fibre, NDF-ash-containing, 
NDF-ash-free, Polysaccharides (starch), TDF, TDF-non-soluble,  
TDF-soluble, Total ash, Total Disaccharides, Total fat,  
Total monosaccharides 

 

ISE        Group Determinand 

Real totals 

Ag, Al, As, B, Ba, Be, Bi, Br, C - elementary, Ca, Cd, Ce, Co, Cr, Cs, 
Cu, F, Fe, Ga, Ge, Hg, I, K, La, Li, Mg, Mn, Mo, N - elementary, Na, Nb, 
Nd, Ni, P, Pb, Pd, Pt, Rb, Rh, S, Sb, Sc, Se, Si, Sn, Sr, Te, Th, Ti, Tl, U, 
V, W, Y, Zn, Zr 

Acid extractable (So-called totals) 
Ag, Al, As, B, Ba, Be, Bi, Br, Ca, Cd, Ce, Co, Cr, Cu, F, Fe, Ga, Hg, I, K, 
La, Li, Mg, Mn, Mo, N, Na, Nb, Nd, Ni, P, Pb, Pt, Rb, S, Sb, Sc, Se, Si, 
Sn, Sr, Te, Th, Ti, Tl, U, V, Y, Zn, Zr 

Aqua Regia (ISO 11466) 
Ag, Al, As, B, Ba, Be, Bi, Br, Ca, Cd, Ce, Co, Cr, Cu, F, Fe, Ga, Hg, I, 
K, La, Li, Mg, Mn, Mo, N, Na, Nb, Nd, Ni, P, Pb, Pt, Rb, S, Sb, Sc, Se, 
Si, Sn, Sr, Te, Th, Ti, Tl, U, V, Y, Zn, Zr 

Extraction with boiling 2M HNO3 Cd, Co, Cr, Cu, Hg, Mo, Ni, Pb, Tl, Zn 

Extraction with 0.1M NaNO3 Cd, Cu, Ni, Pb, Zn 

Extraction with 0.01M CaCl2 1:10 Al, B, Cd, CN, Co, Cr, Cu, Fe, K, Mg, Mn, N - NH4, N - NO3,  
N total soluble, Na, Ni, P, Pb, SO4, Zn 

Soil characteristics 

C - org others (W&B a.o.), EC-SC (ISO 11265), Fraction < 16 µm, 
Fraction < 2 µm, Fraction < 63 µm, Fraction > 63 µm, Org.matter 
(L.O.I.), pH - CaCl2, pH - H2O, pH - KCl, TC=Total C (org.+inorg.), 
TIC=Tot.Inorg C(CaCO3), TOC=Total Org. C 

Other determinations B - Hot water, CN - Free, CN - Total, delta 13C, delta 15N,  
K - HCl,  Mg - NaCl, Moisture-content 

Fluoride (Swiss standard procedure) F - Total 

Digestion with conc. HNO3 + conc. HCl + 
H2O2 (UNEP-UN/EC 91075A) 

Al, As, B, Ba, Be, Br, Ca, Cd, Co, Cr, Cu, F, Fe, Ga, Hg, I, K, Li, Mg, Mn, 
Mo, Na, Ni, P, Pb, Rb, S, Sb, Se, Si, Sn, Sr, Tl, V, Y, Zn, Zr 

Pot. CEC using 1M NH4-acetate at pH=7 Al, Ca, CEC, K, Mg, Na 

Pot. CEC using 1M or 0.1M BaCl2-TEA     
at pH=8.1 (ISO 13536 OR BZE) Al, Ca, CEC, K, Mg, Na 



page 5 of 60 

ISE        Group Determinand 

Pot. CEC using 1M NH4Cl (BZE) Al, Ca, CEC, Fe, H, K, Mg, Mn, Na 

Act. CEC using 0.01M BaCl2 (ISO 11260) Al, Ca, CEC, Fe, H, K, Mg, Mn, Na 

Act. CEC using 0.1M BaCl2  
(UNEP-UN/EC 91065A) Al, Ca, CEC, Fe, H, K, Mg, Mn, Na 

Act. CEC using cobaltihexamine  
(AFNOR NFX 31 130) Al, Ca, CEC, Fe, H, K, Mg, Mn, Na 

Mehlich-3 Al, As, B, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, P, Pb, Zn 

Extraction with Ca-lactate (VDLUFA) K, P 

Extraction with double lactate (VDLUFA) K, P 

Water soluble 1:10 (w/v) (EN-12457-4) Br, Cl, F, N - NO3 

Extraction with 0.01M CaCl2  +         
0.005M DTPA 1:10 (w/v) Cu, Fe, Mn, Zn 

Extraction with 1M KCl 1:10 (w/v) N - NH4, N - NO3 

Phosphorus and related analysis Al - Ox, Fe - Ox, P - Ox, P - AL, P - Bray, P - Olsen, Pw  

Extraction with 1M HCl (Polish standard) B, Cu, Fe, Mn, Zn 

Water soluble 1:10 (w/v) (NL VPR C85-06) Br, Cl, F, SO4 

UK Soil Methods K - NH4NO3 (1/5), Mg - NH4NO3 (1/5), P – NaHCO3 (1/20),  
pH - H2O (2/5) 

 

SETOC        Group Determinand 

Polycyclic aromatic hydrocarbons 

acenaphtene, acenaphtylene, anthracene, benz(a)anthracene,  
benzo(a)pyrene, benzo(b)fluoranthene, benzo(ghi)perylene, 
 benzo(k)fluoranthene, chrysene, dibenz(ah)anthracene,  
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphtalene, 
 phenanthrene, pyrene 

Polychlorobiphenyls 
PCB 028, PCB 031, PCB 052, PCB 077, PCB 081, PCB 101, PCB 105, 
PCB 114, PCB 118, PCB 123, PCB 126, PCB 128, PCB 138, PCB 149, 
PCB 153, PCB 156, PCB 157, PCB 167, PCB 169, PCB 180, PCB 189 

Organochlorine pesticides 

1,2,3 trichlorobenzene, 1,2,3,4 tetrachlorobenzene,  
1,2,3,5 tetrachlorobenzene, 1,2,4 trichlorobenzene,  
1,2,4,5 tetrachlorobenzene, 1,3,5 trichlorobenzene, aldrin,  
alpha-endosulfan, alpha-HCH, beta-endosulfan, beta-HCH, chlordane, 
cis-chlordane, delta-HCH, dieldrin, endosulfan, endosulfan sulfate,  
endrin, gamma-HCH, heptachlor, heptachlor epoxide,  
hexachlorobenzene, hexachlorobutadiene, isodrin, o,p`-DDD,  
o,p`-DDE, o,p`-DDT, p,p`-DDD, p,p`-DDE, p,p`-DDT,  
pentachlorobenzene, pentachlorophenol, Sum tetrachlorobenzenes, 
Sum trichlorobenzenes, telodrin, toxaphene, trans-chlordane 

Other parameters 
AOX, CN - Free, CN - Total, EOX, Inorganic carbon, Mineral oil, GC, 
Mineral oil, IR, Organic carbon, Particles < 2 µm, Particles < 63 µm, 
Particles > 63 µm 

Metals  (aqua regia) As, Ba, Cd, Co, Cr, Cu, Hg, Mo, Ni, Pb, Zn 

Dibenzo-P Dioxin 1,2,3,4,6,7,8 Cl7DD, 1,2,3,4,7,8 Cl6DD, 1,2,3,6,7,8 Cl6DD,  
1,2,3,7,8 Cl5DD, 1,2,3,7,8,9 Cl6DD, 2,3,7,8 Cl4DD, Cl8DD 

Dibenzofuran 
1,2,3,4,6,7,8 Cl7DF, 1,2,3,4,7,8 Cl6DF, 1,2,3,4,7,8,9 Cl7DF,  
1,2,3,6,7,8 Cl6DF, 1,2,3,7,8 Cl5DF, 1,2,3,7,8,9 Cl6DF, 2,3,4,6,7,8 Cl6DF, 
2,3,4,7,8 Cl5DF, 2,3,7,8 Cl4DF, Cl8DF 
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SETOC        Group Determinand 

Brominated Flame Retarders BDE 028, BDE 047, BDE 066, BDE 085, BDE 099, BDE 100, BDE 153, 
BDE 154, BDE 183, BDE 209 

Experimental DEHP, Tributyl Tin (TBT) 
 

MARSEP       Group Determinand 

Real totals Ag, Al, As, B, Ba, Be, Bi, Br, C, Ca, Cd, Co, Cr, Cu, F, Fe, Ga, Hg, I, K, 
Li, Mg, Mn, Mo, Na, Ni, P, Pb, S, Sb, Se, Si, Sn, Sr, Ti, Tl, V, Zn 

Acid extractable (So-called totals) 
Ag, Al, As, B, Ba, Be, Bi, Br, C, Ca, Cd, Cl, Co, Cr, Cu, F, Fe, Ga, Hg, I, 
K, Li, Mg, Mn, Mo, N, N - NH4, N - NO3, Na, Ni, P, Pb, S, S - SO4, Sb, 
Se, Si, Sn, Sr, Ti, Tl, V, Zn 

Other determinations  AOX, loss-on-ignition 
 

BIMEP       Group Determinand  

General Analysis ash, calorific value, moisture, Volatile Matter 

Elementary Analysis Carbon (C), Cl, Hydrogen (H), Nitrogen (N), S 

Water Soluble Elements Cl, K, Na 

Major Elements Al, Ca, Fe, K, Mg, Na, P, Si 

Minor Elements As, Ba, Be, Cd, Co, Cr, Cu, F, Hg, Mn, Mo, Ni, Pb, Sb, Se, Sn, Te, Ti, Tl, 
V, Zn 

 
The selection of determinands included in the scope of accreditation is based on information about the 
homogeneity and stability of the samples. This information is available when sufficient participants have 
reported results for a determinand in the past 3 years. Determinands which are not reported regularly in 
sufficient numbers to have a statistical evaluation are not (yet) included in the scope of the accreditation. 
 
Subcontracting 
Some aspects of the proficiency testing scheme may from time to time be subcontracted. When 
subcontracting occurs it is placed with a competent subcontractor. WEPAL is responsible to the scheme 
participants for the subcontractor's work. 
The analysis for the homogeneity tests of the samples used in this proficiency test are carried out by a 
subcontractor. 
 
Confidentiality of results 
The confidentiality of the results is extremely important in the Wepal programs. The participants may opt for a 
code name that indicates their laboratory, or one that ensures their anonymity. In the reports, only the code 
names will be mentioned.  
When an accrediting body or a regulatory authority requires the proficiency test results to be provided by 
WEPAL the participants shall be notified and asked for permission. 
Participants are not allowed to report information published in this report other then their own data. For 
example it is not allowed to produce publications from data produced by other laboratories published in this 
report. 
 
 
Complaints and or remarks 
The reports of WEPAL are assembled with the utmost care. Please contact us on info.wepal@wur.nl if you 
feel that the reports are not at a satisfactory standard or if you encountered errors in your results. Also feel 
free to contact us if you have any other complaints, remarks and or suggestions.  
 

mailto:info.wepal@wur.nl


page 7 of 60 

Homogeneity of the distributed samples 
Homogeneity tests 
WEPAL has developed special equipment for the production of representative subsamples (Houba, 1993) 
from a bulk material. The proper functioning of this equipment is tested by a homogeneity test in the final 
subsamples. To perform this test, samples are collected at regular intervals during the preparation of the 
samples. The collected samples, with a minimum of 10, are analysed in duplicate measurements under 
repeatability conditions. A selection of critical determinands is chosen for the tests. The results of the 
homogeneity tests are published in the annual reports. 
All samples used in this round of the proficiency test have passed the homogeneity test. 

Check of results 
Before distribution of the periodic reports to the participants, a final check is made based on the results 
found by the participants. This check is made for all reported determinands. The variations between 
laboratories and concentrations are compared with the patterns as found in the previous 5 years. The 
expected pattern is a high CV at a low concentration and a gradually decreasing CV at higher 
concentrations till a more or less constant level of CV-values is reached (Houba et al., 1986). Significant 
deviations from this expected pattern are mentioned in the periodic reports.  
 
All data of this period are compared with the general patterns as published in the latest year report. No 
deviating values were found. 

The quarterly report 
In order to evaluate the accuracy and precision of the analytical procedures used, five proficiency testing 
programs have been established. At this moment the WEPAL Exchange Programs comprises 
approximately 600 laboratories in many countries. The participating laboratories receive four air-dried 
samples every three months and analyse the samples according to their own procedures. The results of the 
determinations are collected and processed at Wageningen University and published every three months. 
The participating laboratories are informed of the results in the third week of the next three-month period. 
Each participant can compare his results with those of all the other members of the exchange program. 
WEPAL will not comment on results unless asked to do so. 

Reporting of data 
The analysed components must be reported in oven dry (105 °C) material. For this purpose the moisture 
content has to be determined separately and the analytical results have to be recalculated. To get 
reproducible results of these moisture contents we recommend you to dry the material during at least 3 
hours at 105 °C and let cool down in a desiccator before weighing.  

Statistics 
Normal Distribution Approximation (NDA) 
Interlaboratory studies like those of WEPAL-QUASIMEME frequently give rise to datasets that have 
complex distributions including excessive tailing and multiple modes. Consequently, sophisticated statistical 
methods are required to obtain meaningful assessments. A methodology is needed that does not rely on 
arbitrary outlier removal or subjective manual interpretations. 
The model that is chosen calculates population characteristics (mean and standard deviation) from 
experimental datasets as described by Cofino et al. (2000) and Molenaar, Cofino and Torfs (in preparation).  
 
The statistical principles of the model used to assess the data are outlined in two steps. Firstly, the full 
model is described, thereafter a description is given of the way the model is implemented for the assess-
ment of the data in WEPAL and Quasimeme. 
We assume that we have a set of probability density functions 𝑞𝑞𝑖𝑖 , 𝑖𝑖 = 1, … ,𝑁𝑁. We set ourselves to establish 
the “average” probability density function 𝑞𝑞� , or in other words, the probability density function 𝑞𝑞�  that best 
describes the set. It is insightful to make at this point an analogy with the calculation the arithmetic mean, of 
a set of data 𝑎𝑎𝑖𝑖 , 𝑖𝑖 = 1, … ,𝑁𝑁. The average  𝑎𝑎� can be defined as the point that minimises the sum of the 
squared Euclidean distances 𝑑𝑑(𝑎𝑎�, 𝑎𝑎𝑖𝑖) to the given data. This can be accomplished by equating the first de-
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rivative of ∑ 𝑑𝑑2(𝑎𝑎�, 𝑎𝑎𝑖𝑖) =𝑁𝑁
𝑖𝑖=1 ∑ (𝑎𝑎� − 𝑎𝑎𝑖𝑖)2𝑁𝑁

𝑖𝑖=1  with respect to 𝑎𝑎� to zero. One readily finds the well known expres-
sion 𝑎𝑎� = 1

𝑁𝑁
∑ 𝑎𝑎𝑖𝑖𝑁𝑁
𝑖𝑖=1  

In a similar manner we construct the average probability density function  𝑞𝑞�  of the set of probability density 
functions 𝑞𝑞𝑖𝑖 , 𝑖𝑖 = 1, … ,𝑁𝑁. We define a measure 𝑑𝑑(𝑝𝑝, 𝑞𝑞) for the distance between two probability density func-
tions 𝑝𝑝 and 𝑞𝑞. In literature, many different distance measures are described. In the Cofino model, we use a 
distance based on the Bhattacharyya coefficient 𝑆𝑆𝐵𝐵(𝑝𝑝, 𝑞𝑞) = ∫ �𝑝𝑝𝑝𝑝𝛺𝛺 , namely  𝑑𝑑(𝑝𝑝, 𝑞𝑞) = �2(1 − 𝑆𝑆(𝑝𝑝, 𝑞𝑞)2). We 
obtain  𝑞𝑞�  by minimising the sum of the square distances from each probability density function 𝑞𝑞𝑖𝑖 to 𝑞𝑞� , thus 
by equating the first derivative of ∑ 𝑑𝑑(𝑞𝑞,� 𝑞𝑞𝑖𝑖)2𝑛𝑛

𝑖𝑖=1  with respect to 𝑞𝑞�  to zero. The calculation itself is extensive 
and not given here. The mean and standard deviation of the population are calculated using the first and 
second moments of the probability density function 𝑞𝑞� . The variance obtained from the second moment 
comprises both a within-laboratory and between-laboratory component.  
 
In WEPAL and Quasimeme, laboratories report single data, there is no information about the underlying 
probability function. To cope with this problem a specific implementation of the model is used: the so-called 
Normal Distribution Approximation (NDA). The NDA approach is parametrised to reproduce the population 
characteristics of truly normal distributions, and is a robust method to evaluate interlaboratory studies. 
The NDA approach has been devised using a set of normal distributions 𝑞𝑞𝑖𝑖 = 𝑁𝑁(𝜇𝜇𝑖𝑖,𝜎𝜎), 𝑖𝑖 = 1, … ,𝑁𝑁. We as-
sume thus that all normal distributions have the same standard deviation 𝜎𝜎. The expected values 𝜇𝜇𝑖𝑖 are also 
taken to be normally distributed: 𝜇𝜇𝑖𝑖 = 𝑁𝑁(𝜇̅𝜇, 𝑆𝑆). It appears that the mean 𝜇̅𝜇 and the standard deviation 𝑆𝑆 of the 
normal distribution describing the population can be exactly reproduced when 𝜎𝜎 = 0.78 ∗ 𝑆𝑆. In the NDA 
method, the standard deviation 𝑆𝑆 is calculated directly from the total variance, no distinction between within-
laboratory and between-laboratory components is made. 
 
In practice we have N laboratories each reportin a single value. This gives rise to a dataset 𝑥𝑥𝑖𝑖 , 𝑖𝑖 + 1, … ,𝑁𝑁.  is 
used. We calculate the population standard deviation from this dataset using the robust estimate 
S=1.4826*MAD  (MAD: median of absolute standard deviations). The normal distributions associated with 
the data 𝑥𝑥𝑖𝑖 are estimated by 𝑞𝑞𝑖𝑖 = 𝑁𝑁(𝑥𝑥𝑖𝑖 , 0.78𝑆𝑆) = 𝑁𝑁(𝑥𝑥𝑖𝑖 , 1.16 ∗ 𝑀𝑀𝑀𝑀𝑀𝑀). We calculate the average probability 
density function 𝑞𝑞 of the set of normal distributions qi as described above. The mean and standard devia-
tion of the interlaboratory study are obtained using the first and second moments of the average probability 
density function 𝑞𝑞. 

The model is tested on simulated data sets and datasets of several inter laboratory studies. It is 
demonstrated that the model is robust and insensitive to outliers. It can cope with asymmetric, strongly 
tailing and multimodal distributions. Publications describing the procedure in more detail and results of the 
tests are in preparation. 
 

The NDA-mean (assigned value) 
 
The NDA mean is obtained from the main mode of the data using the Cofino Model, and is centered around 
the highest density of values. Unless otherwise stated, the NDA mean is based on this consensus value of 
all data. Although all data are included in the assessment, those values that lie some distance from the 
NDA mean contribute less to the mean than values which occur at or near the mean.  
With the NDA model mean and standard deviation are calculated using all reported data when at least 8 
results are left after removal of reported 'lower than' (<) and 0 (= zero) values. No outliers are removed. 
 

Median and MAD 
For each determinand a median value and a median of absolute deviations (MAD) are calculated using all 
reported data except the reported '<' values. Deviating results like stragglers and outliers are not removed. 
The median is the middle observation of the sorted observations. In the case of an even number of 
observations it is the mean of the two middle observations. Using the median instead of mean, extreme 
data have less influence. MAD is the median of the absolute values of the observations minus their median. 

Z-score 
For all analytical data a Z-score is calculated according to the formula: 
 
 

S
XX- = scoreZ-

d

mean
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in which: 
X =  the reported value 
Xmean =  the mean of all values calculated with the NDA model 
Sd =  standard deviation calculated with the NDA model 

Evaluation of results 
For the evaluation of results the absolute value of the Z-score is used. Questionable results 2 < | Z | < 3 are 
marked as stragglers (*).  Deviating results with | Z | > 3 are marked as outliers (**).  
Results reported as ‘smaller than’ (<) are also evaluated.  When this ‘smaller than’ value is lower than the 
mean a Z-score is calculated. Based on this z-score these ‘smaller than’ values can also be marked as 
straggler or outlier. In these cases the ‘smaller than’ value is set too low.  

Uncertainty of the assigned value 
The aim of this proficiency testing scheme is to establish comparability among laboratories. Results for 
measurands in this scheme are dependent on the methods which are used. It is not feasible to establish 
metrological traceability of the assigned value. Assigned values are therefore based on consensus values.  
In this proficiency test the robust standard deviation is used as standard deviation for proficiency 
assessment. The uncertainty in the assigned value is calculated as: 
 
ux = s / √N 
 
s = robust standard deviation 
N = number of results 
 
The uncertainty in the assigned value may influence the evaluation of the results (calculated Z-scores). This 
influence is considered to be negligible if the following condition is met: 
 
ux ≤ 0.3 * σpt  
 
ux = uncertainty in the assigned value 
σpt = standard deviation for proficiency assessment ( = s) 
 
Because σpt = s this evaluation reverts to: 
 
s / √N ≤ 0.3 * s  or √N ≥ 3 
 
The influence of uncertainty on the evaluation of the results is therefore dependent on the number of 
results. Above 10 results of uncertainty on the assigned value is negligible. From 8 to 10 results uncertainty 
of the consensus value is larger than 0.3 σpt and therefore may influence the evaluation of the results. 
Below 8 results no consensus value is given. 

Rounding of results 
Rounding interval is set to have at least three significant digits for the results. This is based on the value of 
the mean. If no mean value is available (less than 8 results) the median is used. In cases where between 
laboratory variation is small (based on the standard deviation) an extra digit is shown. For the statistical 
results (mean, standard deviation, median and MAD) one extra digit is shown. 
Note that larger results are also rounded (e.g. 1809 may be rounded as 1810). 
 

Materials Analysed 
Table 2  Materials analysed in this period.  
Sample Sample ID Type Origin 
1 423 Potato (pulp) / Solanum tuberosum Wageningen / Netherlands 
2 457 Willow wood / Salicaceae Wageningen / Netherlands 
3 465 Compost Switzerland 
4 432 Leylandcypress / Cupressus x leylandii Wageningen / Netherlands 
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Method Indicating Code (MIC) 
 
In order to evaluate the analytical results for each reported element a Method Indicating Code (MIC) is 
used. Details of the analytical procedures used by the individual participants are indicated by a number of 
characters, added at the end of each row with results. With these MIC codes you can easily compare the 
results obtained by your laboratory with the results from other laboratories using the same results. 
The description of the different MIC codes can be found in the  MIC list, which can be found at our 
participants website: www.participants.wepal.nl (Menu Documents, MIC Code lists) The MIC list will be 
updated regularly. 
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Used abbrevations and symbols 
 
Table 3 Used abbreviations and symbols 
Where Abbreviation Explanation 
Results             MIC   method indicating code 
Results MAD median absolute deviation 
Results Sd standard deviation 
Results, Z-scores  < value smaller than 
Results, Z-scores * straggler 
Results, Z-scores ** outlier 
Results, Z-scores - no result was submitted 
Results statistical values - not calculated 
Z-scores # less than 8 values, no mean and Sd calculated 
Errors C Correction participant 
Errors D Results received after deadline (before publication date) 
Errors E Error WEPAL 
Errors M Modified results 
Errors N New results 
Errors R Results removed 

 
(Template vs 2016.4) 
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Sample 423 457 465 432 MIC 
 
Ash (% (m/m)) 
AMV-lab 4.88  3.25  70.0  6.42   
ATVC 4.92  3.26  68.7  6.68  WG|AA|HC 
BREEAG-LAB 4.25 ** 1.66 ** 63.8 ** 5.09 ** WG|AA|HK 
CETL 5.28 * 3.34  68.8  6.50  WG|AA|HJ 
ECN1 4.90  3.20  69.9  6.00 *  
ICB-CSIC 4.63  3.17  69.1  6.72  WG|AA|CW 
KES 4.80  3.20  69.3  6.40   
KESG1 4.80  3.50 * 70.2  6.60   
LITBK 5.03  3.43  69.7  6.51  WG|AA|HC 
MICHAEL 5.01  3.24  -    6.77  WG|AA|HP 
MSRF1 4.20 ** 2.50 ** -    4.70 ** WG|AA|HA 
 
                                           =================     Statistical Results     ================= 
NDA mean 4.890  3.255  69.48  6.554  
NDA st dev 0.189  0.102  0.80  0.242  
N 11  11  9  11  
Median 4.880  3.240  69.30  6.500  
MAD 0.130  0.070  0.60  0.180  
                                           ==================================================== 
 
Moisture (% (m/m)) 
AMV-lab 9.13  8.28  7.05  4.40   
ATVC 8.82  7.14  6.84  4.74  WG|MA|HP 
BREEAG-LAB 3.33 ** 4.05 ** 4.17 ** 1.74 ** WG|MA|HH 
CETL 8.47  6.87  5.98  4.35  WG|MA|HP 
ECN1 9.30  7.90  6.80  4.70   
ICB-CSIC 9.25  8.12  7.30  5.02  WG|MA|CW 
KES 9.49  8.27  7.58  5.26   
KESG1 9.70  7.90  7.30  4.70   
LITBK 8.35  7.09  6.39  4.03  WG|MA|CW 
MICHAEL 9.23  8.29  -    5.52  WG|MA|HP 
MSRF1 9.10  11.00 ** 8.30  5.40  WG|MA|HT 
 
                                           =================     Statistical Results     ================= 
NDA mean 9.144  7.882  7.031  4.805  
NDA st dev 0.445  0.590  0.662  0.521  
N 11  11  10  11  
Median 9.130  7.900  6.945  4.700  
MAD 0.310  0.390  0.454  0.350  
                                           ==================================================== 
 
Calorific Value (gross) (MJ/kg) 
AMV-lab 17.0  19.4  6.13  21.4   
ATVC 16.9  19.1  6.28  21.6  BP| -| - 
BREEAG-LAB 15.3 ** 17.4 ** 4.73 ** 20.5 ** BP| -| - 
CETL 15.7 ** 18.8  6.06  21.0 * BP| -| - 
ECN1 17.3  19.3  6.50  21.5   
ICB-CSIC 17.0  19.3  6.64  21.5  BP| -| - 
KES 15.4 ** 17.8 ** 6.36  20.1 **  
KESG1 17.0  19.4  6.20  21.5   
LITBK 16.8  18.8  -    21.1  BA| -| - 
MICHAEL 17.1  19.0  -    21.5  BP| -| - 
MSRF1 18.0 ** 17.0 ** 7.20 * 23.0 **  
 
                                           =================     Statistical Results     ================= 
NDA mean 16.98  19.14  6.315  21.45  
NDA st dev 0.19  0.38  0.304  0.21  
N 11  11  9  11  
Median 16.95  19.03  6.280  21.45  
MAD 0.14  0.28  0.220  0.15  
                                           ==================================================== 
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Sample 423 457 465 432 MIC 
 
Volatile Matter (% (m/m)) 
AMV-lab 79.9  79.6  31.5  76.4   
BREEAG-LAB 84.2  87.6 ** 28.9  83.6 ** WG|VA|MD 
ECN1 78.6  78.8  30.0  75.0   
ICB-CSIC 78.5  78.9  30.2  75.7  WG|VA|MA 
KES 79.4  79.6  30.4  76.1   
KESG1 80.1  81.2  33.6  76.6   
LITBK -    85.3 * -    78.8  WG|VA|MA 
MSRF1 86.0  92.0 ** 23.0  89.0 **  
 
                                           =================     Statistical Results     ================= 
NDA mean -    79.88  -    76.24  
NDA st dev -    2.20  -    1.49  
N 7  8  7  8  
Median 79.94  80.40  30.22  76.49  
MAD 1.34  1.54  1.29  1.12  
                                           ==================================================== 
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Sample 423 457 465 432 MIC 
 
Carbon (C) (% (m/m)) 
AMV-lab 43.1  49.1  18.9  51.7   
ATVC 44.1  50.5  19.5  53.2   -| -|CT 
BREEAG-LAB 44.2  48.9  26.6 ** 52.9   -| -|CT 
CETL 42.5  47.6  17.7 ** 50.6 *  -| -|CN 
ECN1 42.6  47.5  19.5  51.1   
ICB-CSIC 44.3  50.5  19.6  53.2   -| -|CT 
KES 44.7  48.4  18.0 ** 53.0   
KESG1 43.8  49.7  19.8  52.6   
LITBK 43.5  49.5  19.7  52.2   -| -|CT 
 
                                           =================     Statistical Results     ================= 
NDA mean 43.74  49.13  19.54  52.50  
NDA st dev 0.74  1.06  0.41  0.92  
N 9  9  9  9  
Median 43.80  49.05  19.50  52.60  
MAD 0.46  0.65  0.30  0.60  
                                           ==================================================== 
 
Hydrogen (H) (% (m/m)) 
AMV-lab 6.03  5.79  2.03  6.49   
BREEAG-LAB 6.41  6.02  2.24  6.60   -| -|CT 
CETL 7.19 ** 6.58 ** 2.50  6.80   -| -|CN 
ECN1 6.06  5.99  2.06  6.51   
ICB-CSIC 5.68  5.59  1.23  6.22   -| -|CT 
KES 5.83  5.89  1.68  6.80   
KESG1 5.86  5.69  1.62  6.25   
LITBK 5.45  5.27 * 1.44  6.09   -| -|CT 
 
                                           =================     Statistical Results     ================= 
NDA mean 5.888  5.813  1.844  6.472  
NDA st dev 0.285  0.252  0.460  0.358  
N 8  8  8  8  
Median 5.945  5.840  1.855  6.500  
MAD 0.190  0.167  0.309  0.265  
                                           ==================================================== 
 
Nitrogen (N) (% (m/m)) 
AMV-lab 1.26  0.560  1.30  1.33   
ATVC 1.10  0.470  1.20  1.20   -| -|CT 
BREEAG-LAB 1.38  0.895 ** 1.35 * 1.58 **  -| -|CT 
CETL 1.29  0.830 ** 1.22  1.39   -| -|CT 
ECN1 1.17  0.510  1.16  1.28   
ICB-CSIC 1.19  0.620  1.19  1.35   -| -|CT 
KES 1.28  0.620  1.18  1.30   
KESG1 0.94 * 0.460  0.94 ** 0.98 **  
LITBK 1.28  0.520  1.24  1.27   -| -|CT 
 
                                           =================     Statistical Results     ================= 
NDA mean 1.243  0.5379  1.212  1.306  
NDA st dev 0.102  0.0867  0.058  0.071  
N 9  9  9  9  
Median 1.260  0.5600  1.200  1.300  
MAD 0.070  0.0600  0.040  0.050  
                                           ==================================================== 
 
Oxygen (O) (% (m/m)) 
AMV-lab 44.5  41.3  7.6  33.9   
BREEAG-LAB 47.8  44.0  69.7  38.7   -| -|CT 
CETL 43.5  41.6  9.7  34.6   -| -|YC 
ECN1 47.5  43.7  19.1  37.4   
ICB-CSIC 49.8  44.2  21.0  37.8   -| -|CT 
 
                                           =============     Summary Statistics (No NDA)     ============= 
Median 44.53  42.00  19.10  34.60  
MAD 2.03  1.40  9.40  2.30  
N 7  7  7  7   (cont.) 
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Sample 423 457 465 432 MIC 
 
Oxygen (O) (% (m/m))     (cont.) 
KES 42.5  42.0  26.8  32.3   
KESG1 44.5  40.6  7.3  33.4   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 7  7  7  7  
Median 44.53  42.00  19.10  34.60  
MAD 2.03  1.40  9.40  2.30  
                                           ==================================================== 
 
Cl (g/kg) 
AMV-lab 0.094  0.0070  0.046  0.139   
ATVC 1.060  0.2500 <    0.355  1.440  CB|EB|CI 
CETL 1.310  0.3400  0.300  1.100  CB|EB|SV 
ECN1 0.792  0.0360  0.532  0.985   
ICB-CSIC 1.090  0.0500  0.680  1.250  MF|EM|CI 
KES 0.120  0.0300  0.020  0.100   
KESG1 0.030  0.0100 <    0.010 <    0.040   
MSRF1 0.030  0.0300  0.020  0.040   
 
                                           =================     Statistical Results     ================= 
NDA mean 0.5394  -    -    0.6199  
NDA st dev 0.6358  -    -    0.7494  
N 8  6  7  8  
Median 0.4560  0.03300  0.3000  0.5620  
MAD 0.4260  0.01000  0.2540  0.5220  
                                           ==================================================== 
 
S (g/kg) 
AMV-lab 0.116  0.0300  0.098  0.098   
ATVC 1.440  0.4110 ** 1.070  1.090  CB|EB|CI 
CETL 0.760  0.4000 ** 0.960  0.800   -| -|CS 
ECN1 0.948  0.2550 ** 1.275  0.649   
ICB-CSIC 1.450  0.0200  1.580  0.810  MF|EM|CI 
KES 0.090  0.0200  0.050  0.060   
KESG1 0.080  0.0400  0.090  0.100   
MSRF1 0.100 <    0.1000  0.200  -     
 
                                           =================     Statistical Results     ================= 
NDA mean -    0.04382  0.6284  -    
NDA st dev -    0.06696  0.7208  -    
N 7  8  8  7  
Median 0.7600  0.07000  0.5800  0.6490  
MAD 0.6700  0.05000  0.4900  0.4410  
                                           ==================================================== 



BIMEP  2017.1  -  Elementary Analysis -  Combined Zscores 

page 29 of 60 

 



BIMEP  2017.1  -  Elementary Analysis -  Combined Zscores 

page 30 of 60 

 



BIMEP  2017.1  -  Elementary Analysis -  Combined Zscores 

page 31 of 60 

 



BIMEP  2017.1  -  Elementary Analysis -  Combined Zscores 

page 32 of 60 

 



BIMEP  2017.1  -  Elementary Analysis -  Combined Zscores 

page 33 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 34 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 35 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 36 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 37 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 38 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 39 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 40 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 41 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 42 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 43 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 44 of 60 

 



BIMEP  2017.1  -  Elementary Analysis - Histogram+PDFs and Ranked overview 

page 45 of 60 

 



BIMEP  2017.1  -  Water Soluble Elements 

page 46 of 60 

Sample 423 457 465 432 MIC 
 
Cl (g/kg) 
MSRF1 0.0300  0.0300  0.0200  0.0400   
 
                                           ===============     No Statistical Results     ================ 
 
K (g/kg) 
MSRF1 18.0  2.00  5.20  6.70   
 
                                           ===============     No Statistical Results     ================ 
 
Na (g/kg) 
MSRF1 0.0570  0.0450  0.250  0.140   
 
                                           ===============     No Statistical Results     ================ 
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Sample 423 457 465 432 MIC 
 
Al (g/kg) 
ICB-CSIC 0.340  0.0760  25.4  0.340  AO|FB|IA 
LITBK 0.246  0.0360  -    -    MC|HN|IA 
MSRF1 0.120  0.0270  5.9  0.120  AO|AR|IA 
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  3  2  2  
Median 0.2460  0.03600  15.67  0.2300  
MAD 0.0940  0.00900  9.77  0.1100  
                                           ==================================================== 
 
Ca (g/kg) 
ICB-CSIC 0.770  10.0  69.6  18.0  AO|FB|IA 
LITBK 0.898  10.4  -    -    MC|HN|IA 
MSRF1 0.870  11.0  68.0  20.0   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  3  2  2  
Median 0.8700  10.35  68.79  19.02  
MAD 0.0280  0.32  0.79  0.99  
                                           ==================================================== 
 
Fe (g/kg) 
ICB-CSIC 0.200  0.0540  14.8  0.240  AO|FB|IA 
LITBK 0.213  0.0580  -    -    MC|HN|IA 
MSRF1 0.240  0.0680  13.0  0.250   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  3  2  2  
Median 0.2130  0.05800  13.91  0.2450  
MAD 0.0130  0.00400  0.91  0.0050  
                                           ==================================================== 
 
K (g/kg) 
ICB-CSIC 17.4  2.09  13.07  6.88  AO|FB|IA 
LITBK 17.0  1.85  -    -    MC|HN|IA 
MSRF1 18.0  2.00  5.20  6.70   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  3  2  2  
Median 17.35  2.000  9.135  6.790  
MAD 0.35  0.090  3.935  0.090  
                                           ==================================================== 
 
Mg (g/kg) 
ICB-CSIC 0.840  0.500  8.98  0.960  AO|FB|IA 
LITBK 0.974  0.551  -    -    MC|HN|IA 
MSRF1 0.008  0.025  0.39  0.012   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  3  2  2  
Median 0.8400  0.5000  4.685  0.4860  
MAD 0.1340  0.0510  4.295  0.4740  
                                           ==================================================== 
 
Na (g/kg) 
ICB-CSIC 0.0610  0.0430  4.04  0.150  AO|FB|IA 
LITBK 0.1040  0.0820  -    -    MC|HN|IA 
MSRF1 0.0570  0.0450  0.25  0.140   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  3  2  2  
Median 0.06100  0.04500  2.145  0.1450  
MAD 0.00400  0.00200  1.895  0.0050  
                                           ==================================================== 
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Sample 423 457 465 432 MIC 
 
P (g/kg) 
ICB-CSIC 2.10  0.74  2.07  1.70  AO|FB|IA 
LITBK 2.57  8.64  -    -    MC|HN|IA 
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  2  1  1  
Median 2.335  4.690  2.070  1.700  
MAD 0.235  3.950  -    -    
                                           ==================================================== 
 
Si (g/kg) 
ICB-CSIC 1.740  0.550  185.5  2.73  AO|FB|IA 
MSRF1 0.220  0.042  0.7  0.20  AO|AR|IA 
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  2  2  2  
Median 0.9800  0.2960  93.08  1.465  
MAD 0.7600  0.2540  92.43  1.265  
                                           ==================================================== 
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Sample 423 457 465 432 MIC 
 
As (mg/kg) 
KES 0.100 <    0.100 <    3.01  0.100 <     
KESG1 0.390  0.260  7.80  0.240   
LITBK 0.180  0.910  -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    6.00  1.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  2  3  1  
Median 0.2850  0.5850  6.000  0.2400  
MAD 0.1050  0.3250  1.800  -    
                                           ==================================================== 
 
Ba (mg/kg) 
ICB-CSIC 1.95  21.3  198  12.5  AO|FB|IA 
KES 0.51  7.3  58  3.6   
KESG1 2.57  26.4  216  14.3   
LITBK 1.21  22.0  -    -    MC|HN|IA 
MSRF1 1.00 <    22.0  74  11.0   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 4  5  4  4  
Median 1.580  21.97  136.2  11.75  
MAD 0.680  0.72  70.1  1.65  
                                           ==================================================== 
 
Be (mg/kg) 
KES 0.100 <    0.100 <    0.320  0.100 <     
KESG1 0.100 <    0.100 <    0.750  0.100 <     
LITBK 0.010 <    0.010 <    -    -    MC|HN|IA 
MSRF1 10.000 <    10.000 <    10.000 <    10.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N -  -  2  -  
Median -    -    0.5350  -    
MAD -    -    0.2150  -    
                                           ==================================================== 
 
Cd (mg/kg) 
KES 0.100 <    0.280  0.100  0.030   
KESG1 0.150  1.030  0.380  0.210   
LITBK 0.178  0.912  -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    1.000 <    1.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  3  2  2  
Median 0.1640  0.9120  0.2400  0.1200  
MAD 0.0140  0.1180  0.1400  0.0900  
                                           ==================================================== 
 
Co (mg/kg) 
KES 0.100 <    0.100 <    1.73  0.100 <     
KESG1 0.100 <    0.100 <    5.87  0.110   
LITBK 0.600 <    0.600 <    -    -    MC|HN|IA 
MSRF1 10.000 <    10.000 <    10.00 <    10.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N -  -  2  1  
Median -    -    3.800  0.1100  
MAD -    -    2.070  -    
                                           ==================================================== 
  



BIMEP  2017.1  -  Minor Elements 

page 50 of 60 

Sample 423 457 465 432 MIC 
 
Cr (mg/kg) 
KESG1 0.830  0.650  90.4  1.18   
LITBK 0.501  0.450 <    -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    52.0  1.00 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  1  2  1  
Median 0.6655  0.6500  71.20  1.180  
MAD 0.1645  -    19.20  -    
                                           ==================================================== 
 
Cu (mg/kg) 
KES 0.41  0.84  14.8  1.45   
KESG1 3.79  4.06  55.7  5.22   
LITBK 5.48  5.09  -    -    MC|HN|IA 
MSRF1 4.00  3.00  41.0  5.00   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 4  4  3  3  
Median 3.895  3.530  41.00  5.000  
MAD 0.845  1.045  14.66  0.220  
                                           ==================================================== 
 
F (mg/kg) 
KES 5.00 <    11.0  5.0 <    6.00   
KESG1 6.00  5.0 <    11.0  11.00   
MSRF1 100.00 <    100.0 <    100.0 <    100.00 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 1  1  1  2  
Median 6.000  11.00  11.00  8.500  
MAD -    -    -    2.500  
                                           ==================================================== 
 
Hg (mg/kg) 
KES 0.010 <    0.010 <    0.0700  0.0100 <     
KESG1 0.010 <    0.010 <    0.1100  0.0200   
LITBK 1.000 <    1.000 <    -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    1.0000 <    1.0000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N -  -  2  1  
Median -    -    0.09000  0.02000  
MAD -    -    0.02000  -    
                                           ==================================================== 
 
Mn (mg/kg) 
ICB-CSIC 6.32  23.0  494  10.9  AO|FB|IA 
KES 1.74  8.9  160  4.4   
KESG1 8.43  27.5  506  12.5   
LITBK 8.28  22.6  -    -    MC|HN|IA 
MSRF1 8.00  25.0  390  12.0   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 5  5  4  4  
Median 8.000  22.97  442.2  11.43  
MAD 0.430  2.03  58.0  0.83  
                                           ==================================================== 
 
Mo (mg/kg) 
KES 0.100 <    0.100 <    1.12  0.310   
KESG1 0.410  0.100 <    4.30  0.880   
 
                                           =============     Summary Statistics (No NDA)     ============= 
Median 0.4100  -    2.710  0.5950  
MAD -    -    1.590  0.2850  
N 1  -  2  2   (cont.) 
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Sample 423 457 465 432 MIC 
 
Mo (mg/kg)     (cont.) 
LITBK 1.000 <    1.000 <    -    -    MC|HN|IA 
MSRF1 10.000 <    10.000 <    10.00 <    10.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 1  -  2  2  
Median 0.4100  -    2.710  0.5950  
MAD -    -    1.590  0.2850  
                                           ==================================================== 
 
Ni (mg/kg) 
KES 0.140  0.280  11.2  0.530   
KESG1 0.660  0.460  35.3  0.770   
LITBK 1.000 <    1.000 <    -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    28.0  1.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  2  3  2  
Median 0.4000  0.3700  28.00  0.6500  
MAD 0.2600  0.0900  7.30  0.1200  
                                           ==================================================== 
 
Pb (mg/kg) 
KES 0.110  0.190  14.7  0.400   
KESG1 0.320  0.440  41.2  2.470   
LITBK 6.000 <    6.000 <    -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    40.0  1.000   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 2  2  3  3  
Median 0.2150  0.3150  40.00  1.0000  
MAD 0.1050  0.1250  1.20  0.6000  
                                           ==================================================== 
 
Sb (mg/kg) 
KES 0.10 <    0.10 <    0.220  0.100 <     
KESG1 0.10 <    0.10 <    1.230  0.130   
LITBK 7.00 <    7.00 <    -    -    MC|HN|IA 
MSRF1 10.00 <    10.00 <    10.000 <    10.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N -  -  2  1  
Median -    -    0.7250  0.1300  
MAD -    -    0.5050  -    
                                           ==================================================== 
 
Se (mg/kg) 
KES 0.10 <    0.10 <    0.100 <    0.100 <     
KESG1 0.10 <    0.10 <    0.100 <    0.100 <     
LITBK 17.00 <    17.00 <    -    -    MC|HN|IA 
MSRF1 10.00 <    10.00 <    10.000 <    10.000 <     
 
                                           ===============     No Statistical Results     ================ 
 
Sn (mg/kg) 
KES 0.100 <    0.100 <    1.48  0.100 <     
KESG1 0.100 <    0.100 <    6.89  0.190   
MSRF1 2.000 <    2.000 <    3.00  2.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N -  -  3  1  
Median -    -    3.000  0.1900  
MAD -    -    1.520  -    
                                           ==================================================== 
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Sample 423 457 465 432 MIC 
 
Te (mg/kg) 
KES 0.10 <    0.100 <    0.1 <    0.100 <     
KESG1 0.10 <    0.100 <    0.1 <    0.100 <     
MSRF1 10.00  10.000 <    11.0  10.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 1  -  1  -  
Median 10.000  -    11.00  -    
MAD -    -    -    -    
                                           ==================================================== 
 
Ti (mg/kg) 
ICB-CSIC 21.2  6.21  1530  19.3  AO|FB|IA 
KES 4.8  2.13  341  6.6   
KESG1 22.8  4.80  1042  15.8   
LITBK 8.5  2.35  -    -    MC|HN|IA 
MSRF1 10.0 <    10.00 <    110  10.0 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 4  4  4  3  
Median 14.82  3.575  691.7  15.80  
MAD 7.18  1.335  466.0  3.52  
                                           ==================================================== 
 
Tl (mg/kg) 
KESG1 0.100 <    0.100 <    0.100 <    0.100 <     
LITBK 5.000 <    5.000 <    -    -    MC|HN|IA 
MSRF1 1.000 <    1.000 <    1.000 <    1.000 <     
 
                                           ===============     No Statistical Results     ================ 
 
V (mg/kg) 
KES 0.360  0.100 <    11.0  0.550   
KESG1 1.150  0.810  37.3  0.940   
LITBK 0.492  -    -    -    MC|HN|IA 
MSRF1 10.000 <    10.000 <    16.0  10.000 <     
 
                                           =============     Statistical Results (no NDA)     ============= 
N 3  1  3  2  
Median 0.4920  0.8100  16.00  0.7450  
MAD 0.1320  -    5.00  0.1950  
                                           ==================================================== 
 
Zn (mg/kg) 
KES 3.8  34.6  52  5.3   
KESG1 15.9  95.7  155  14.1   
LITBK 16.1  84.0  -    -    MC|HN|IA 
MSRF1 19.0  89.0  130  16.0   
 
                                           =============     Statistical Results (no NDA)     ============= 
N 4  4  3  3  
Median 16.01  86.52  130.0  14.12  
MAD 1.55  5.83  25.0  1.88  
                                           ==================================================== 
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CONTINUOUS LABORATORY-PERFORMANCE STUDIES ORGANIZED BY 
 

 
 

 

International Soil-Analytical Exchange 
Fee € 675,- (EUR) per year 
In this period 255 participants 
 

 

International Plant-Analytical Exchange 
Fee € 675,- (EUR) per year 
In this period 179 participants 
 

 

International Sediment Exchange for Tests on Organic Contaminants 
Fee € 1015,- (EUR) per year 
In this period 67 participants 
 

 

International Manure and Refuse Sample Exchange Program 
Fee € 810,- (EUR) per year 
In this period 42 participants 
 

 

 
International Biomass Exchange Program 
Fee € 810,- (EUR) per year 
In this round 12 participants 
 

 

Quasimeme Laboratory  Performance  Studies  
Organic contaminants, metals, nutrients in seawater, sediment and biota 
More than 250 laboratories participating 
 

 
 
For more information and application, please contact: 
WEPAL 
PO BOX 8005 
6700 EC  WAGENINGEN 
THE NETHERLANDS 
Tel. : +31 317 48 23 37  no reply :  +31 317 48 23 49 
Fax. : +31 317 48 56 66 
E-mail : Info.Wepal@wur.nl 
Internet: www.wepal.nl 
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