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Introduction

Tolerable limits

acceptable deviations (%) from the mean (nominal)
value, expressed as a percentage of the mean

e Limits are defined for each variable and are method
specific.

 Limits can be defined for a specific content or
concentration range.

e Limits may be defined for each source of laboratory
variance:

* reproducibility variance (=between+within lab variance)
 within laboratory variance

e within run variance
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Introduction

 For interlaboratory comparison of solid soil and forest
floor samples, tolerable limits were calculated based on
the Mandel’s h (between laboratory variation) and
Mandel’s k (within-laboratory variation) statistics of the
past FSCC soil ringtests

* An explanation of the evaluation methodology for the soil

ringtests based on ISO 5725-2 is described in the FSCC
ringtest reports (Cools et al. 2003, 2006, 2007).
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Methodology

The ringtest procedure allows the comparison of different
sources of variance:

2— 2 2
S‘Repr — SLab T S’Rep

Where:
Srepr” = €Stimation of the reproducibility variance
S > = estimation of the between-laboratory variance
sRep2 = estimation of the repeatability (within-laboratory)
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Methodology

Tolerable limits for the soil ringtests are inferred from the

coefficient of variation for laboratory reproducibi lity CV repr
Coefficients of variation (CV)
Based on the general mean (Mgen) and the reproducibility variance
(Srepr): the coefficient of variation could be calculated.

SRe pr g
CVeepr = L %100 as an estimate of < x 100
gen /i

Where:
sRepr = General standard deviation in the Mandels h/k plot
Mgen = General outlier free mean from the Mandels h/k plot

Analogue:  CVg,, based on sRep (Repeatability SD) / Mgen
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e FSCC Ringtest results RT2-RT5
—

Ringtest Code | Matrix Origin Soil type Hor/Depth Texture Details

2" (1995-1996) 2A Mineral Belgium Podsol B Sand Cover sand

2" (1995-1996) 2B Mineral Belgium Albeluvisol Bt Silt loam Loess

3" (2003) 3A Mineral Belgium Ah Sand Chemically very poor forest soil

3" (2003) 3B Mineral Belgium Ah/E (0-10 cm) | Silty clay Calcareous, eutrophic

3" (2003) 3C Organic Belgium F+H Forest Same soil as 3A
Floor

4" (2005-2006) 4A Mineral Austria 20-40 cm Silty clay Relatively rich sample

4" (2005-2006) 4B Mineral Belgium 20-40 cm Loam

4" (2005-2006) 4C Mineral France Calcic Luvisol Sandy Decarbonated topsaoil
loam

4" (2005-2006) 4D Mineral German Sand Chemically poor sandy soil

y

4" (2005-2006) 4E Organic Belgium F layer - Forest Floor Beech

5" (2007) 5A Mineral Norway Cambic Arenosol Bs Loamy Same as Soil extract G from RT4
sand

5" (2007) 5B Mineral Belgium B (20-40 cm) Loam FSCC referencel

5" (2007) 5C Mineral Spain C (7-29 cm) Loam Carbonate rich soil

5" (2007) 5D Mineral German Colluvial brown B (40-80 cm) Loam Sample also used in German RT

y earth
5" (2007) 5E Organic Sweden Peat sample - - Acid peat

15 real life test samples — 3 organic samples
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Stepwise Methodology based on

Ringtest results (RT2-RT5)

Step 1. Reproducibility and repeatability CVs of ring test samples are
plotted against their content

3 —— CV reproducibility n = 12 test samples
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when contents are
getting low, precision
as expressed in the
\}Lr relative standard
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Step 2. A power curve (y = a x®) was fitted to the ringtest results of each
.Q‘ soil variable, for both the within lab repeatability and overall reproducibility I




Methodology

Step 3. Based on the reproducibility curve a bending point is set where
a fast decrease changes into a slow decrease of precision.

g —o—CV reproducibility - - .

. 60 7 —— CV repeatability ThIS bendlng pOInt
S splits the total
5 determination
R range into a lower
= and a higher range
£ 201 y = 17.0949 * x©55%9)
S ‘}Lﬁ .

0 y =4.9596 * x(-c-:%sm}

1 3 5 7 9
Total N content  (g/kg)
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Methodology

Step 4. A lower and higher range is defined using the bending point. For
both ranges, the average CV is calculated based on the experimental

ringtest results, rounded to the nearest 5%.

a —o— CV reproducibility
_ 60 —s— CV repeatability Bend point @ 1.5 g kg -1 N
5 Range CVs repr.
£ 401
s J Mean CV low= 31.9 = 30%
£ Mean CV high=7.7 =10 %
% 20 1
8 . k —
‘}s\ A Range CVs repeatability
| T ——r—— i
’ | | | . | Mean CV low =9 %
1' 3 5 7 s Mean CV high =3 %
Total N content (a/kg)
LOWER HIGHER
RANGE RANGE
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Methodology

Step 5. Average LOD and LOQ are predicted based on the repeatability
curve fits using RSD values at 33% and 10% respectively

Estimated LOD and LOQ:

Solve y = 4.9596 x0-55094for

y = 33% => X =LOD =0.04 g kg™
y =10% => X =L0Q =0.28 g kg-1

The average LOQ reported by the labs for total N
determination was 0.1 g kg - nitrogen, which is
between LOD and LOQ.

Note: LOQ definition is not standardized among labs I (confidence level k differs
6, 10, ...) For RSD 10% => k = 10! (IUPAC, 1997)
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Methodology

defining the tolerable limits

Step 6. The outlier free mean for each test result is the mean value
(nominal value) calculated using the statistical data evaluation procedure

based on ISO 5725-2 ‘Accuracy (trueness and precision) of measurement methods
and results — part 2: Basic method for determination of repeatability and reproducibility of a

standard measurement method’.

Step 7. Tolerable limits expressed as percent of the mean, are inferred
from the reproducibility CVs (z-score= 1; 1SD).

SD % of labs within tolerable limits
Z-score Theoretical |In practice (RT5 data)
1 68 70-80
1.15 75 80-90

Therefore, initially we suggest to set the tolerable limits consequently to
a z-score of 1 (= 1*SD), and round the ringtest limit values to the

nearest 5% and the intra-laboratory limits to one percent.
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Basic soll variables

suggested tolerable limits

Soil Observation Level RingTest Intra-
Property Range Tol. limit laboratory
(% of mean) Tolerable
limit
(% of mean)
Moisture lower <1.0 25 + 6
content :
higher > 1.0 + 15 + 4
(%) ;
PH, 50 whole 2.0 - 8.0 +5 +1
PHc.ci2 whole 2.0 - 8.0 +5 +1
OoC lower <25 + 20 +5
g kg™ higher > 25 + 15 +3
N lower <1.5 + 30
g kg™ higher > 1.5 + 10 x
Carbonates lower <50 + 130
g kg™ higher > 50 + 40 x
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PH.cpp results

pH in CaCl,; n=12; Range 3.1-7.4; CV <4 % No bending point

Coefficient of variation (%)

—O0—CV reproducibility
—&— CV repeatability

y = 4.2338 * x(0:3282)

The slope of a linear
regression is not
significantly different
from zero with intercepts
of 3.4 and 0.7 pH units
for repr. and rep.

Hence no bending point
IS present and no lower
or higher range is
defined
Tolerance limit: % 5%
For pH 5 =0.25 pH u.

Soil labs report detectable
difference of 0.02 pH u.
http://fscc.inbo.be



Isa CV

repr

of 20% for Carbon
too high ?

Table A.1 — Types of soils used for the
interlaboratory trial and their origin

Soil No. Soil type Origin
From ISO 10694 document — Total Carbon _
1 Muck soil Peland
An i ; _ ad in 1 2 Andosol Indonesia
n mtc_rlabcratory trial was organized in 1993 by the 5 - T
Wageningen Agricultural University, in the Nether- ;
. i . F 4 Loess under forest Switzerland
lands, to verify the procedures specified in this Inter- . S i
national Standard. il =
Table A.2 — Results of the interlaboratory trial for the determination of organic carbon in soil
Resuits
Parameter Soil No.
1 2 3 4 5
Number of laboratories retained after eliminating outlicrs 7 8 8 8 B
Number of outliers ({laboratories) — — — —_ —
Number ot accepted results — - — — —
Mean value (g/kg dry soil) 410,42 63,3 83,88 41,537 247
Standard deviation of the repeatability (s,) 4,318 1,225 4,275 1,045 0,272
Relative standard deviation of the repeatability (%) 1,052 1,935 5,096 2,515 10,998
Repeatability limit (r= 2,8 x 5,) 12,090 3.43 11,969 2,925 0,761
Standard deviation of the reproducibility (s} 127,413 | 11,957 | 19,376 | 5,523 1,655
Relative standard deviation of the reproducibility (%) ee—) | 11,087 | 18,888 | 23,098 | 13,297 | 62.92
Reproducibility limit (R = 2,8 x s) 45,505 | 33,48 | 54,253 | 15465 | 4,355
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Soll texture

suggested tolerable limits

Soil Observation | Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) | (% of mean)
Clay lower <10.0 + 50 + 8
content
% higher > 10.0 + 35 + 4
Silt content lower < 20.0 + 45 + 8
%o
higher > 20.0 + 30 + 3
Sand lower < 30.0 + 45 + 6
content
% higher > 30.0 + 25 + 2
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Exchangeable elements (1/2)

suggested tolerable limits

Soil Observation Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) (% of mean)
Exch. lower <1.00 + 90 +9
Acidity higher > 1.00 + 35 + 4
cmol ,, kg
Exch K lower <0.10 + 45 + 10
-1
cmol,, kg higher > 0.10 + 30 4
Exch Ca lower <1.50 + 65 +12
-1
cmol,, kg higher > 1.50 + 20 +3
Exch Mg lower <0.25 + 50 + 10
-1
cmol,, kg higher > 0.25 + 20 2
Exch Na whole 0.01-0.14 + 80 + 14

cmol ,, kg
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Exchangeable elements (2/2)

suggested tolerable limits

Soil Observation Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) (% of mean)
ExchAl lower < 0.50 + 105 +12
cmol,, kg™ higher > 0.50 + 30 + 4
ExchFe lower <0.02 + 140 + 14
cmol,, kg™ higher > 0.02 + 50 +8
ExchMn lower < 0.03 + 45 +7
cmol,, kg™ higher > 0.03 + 25 +6
Free H+ whole 0.02- + 100 +8
cmol kg1 1.20
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Aqua regia extractable elements

suggested tolerable limits (1/3)

Soil Observation Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) | (% of mean)
Extr P lower <150 + 45 + 3
mg kg™ higher > 150 + 20 +3
Extr K lower <500 + 60 + 6
mg kg™ higher > 500 + 40 4
Exct Ca lower <500 + 70 +7
mg kg™ higher > 500 + 30 +3
Exct Mg lower <500 + 60 +7
mg kg™ higher > 500 + 15 +3
Exctr S whole 35 - 1300 + 35 +4
mg kg*
Extr Na lower <75.0 + 65 + 8
mg kg™ higher > 75.0 + 50 +6
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Aqua regia extractable elements

suggested tolerable limits (2/3)

Soil Observation Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) | (% of mean)

Extr Al lower < 2500 + 50 +5

mg kg™ higher > 2500 + 20 +3

Extr Fe lower < 2500 + 40 +4

mg kg™ higher > 2500 + 15 +3

Extr Mn lower <150 + 30 +4

mg kg™ higher > 150 + 15 4

Extr Cu lower <5 + 40 + 8

mg kg™ higher > 5 + 15 + 4

Extr Pb whole 3-70 + 30 +4

mg kg*
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Aqua regia extractable elements

suggested tolerable limits (3/3)

Soil Observation Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) | (% of mean)

Extr Ni lower <10 + 40 + 6

mg kg™ higher > 10 + 15 4

Extr Cr lower <10 + 40 +7

mg kg™ higher > 10 + 25 4

Extr Zn lower < 20 + 40 +7

mg kg™ higher > 20 + 20 +3

Extr Cd lower <0.25 + 100 +5

mg kg™ higher > 0.25 + 55 +6
Exctr Hg whole 0-0.16 + 75 + 6

mg kg
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Reactive Al and Fe
suggested tolerable limits

] SR
—

Soil Observation | Level RingTest Intra-
Property Range Tolerable Laboratory
limit Tolerable limit
(% of mean) | (% of mean)
Reactive Al lower <750 + 30 +3
-1
mg kg higher > 750 + 15 +3
Reactive Fe lower <1000 + 30 + 4
-1
mg kg higher > 1000 + 15 +3
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Total elements
suggested tolerable limits

-
Soil Observation Level RingTest Intra-

Property Range Tolerable limit | Laboratory TL

(% of mean) (% of mean)
TotAl Lower range < 20000 + 35 +4
mg kg™ Higher range > 20000 +5 +1
TotCa Lower range <1500 + 20 + 7
mg kg™t [ioher range | > 1500 + 15 2
TotFe Lower range <7000 + 20 +5
mg kg™ Higher range > 7000 +5 + 2
TotK Lower range < 7500 + 15 +3
mg kg™ Higher range > 7500 +5 + 2
TotMg Lower range <1000 + 60 +7
mg kg™ Higher range > 1000 +5 + 2
TotMn Lower range <200 + 25 + 6
mg kg™ Higher range > 200 +5 + 3
TotNa Lower range <1500 + 20 + 4

-m Higher range > 1500 +5 + 2 I




Tolerable limits

preliminary conclusions

* Tolerable limits for all soil variables are suggested based
on CV,., and a z-score of 1

repr

 Tolerable limits for higher ranges seem mostly acceptable
5-25 %, although some are >30 %

 Tolerable limits for the lower ranges are high to very high
(up to 100% and more), revealing high between laboratory
variability and measurement uncertainty
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The RIPAP ratio

Ringtest Performance Amelioration Potential

Theoretically:

The RIngtest Performance Amelioration Potential (RIPAP) is
defined as:

RIPAP =CV,, /CV

repr rep

Indicator for the amelioration potential laboratories have to
Improve their analysis proficiency for a specific method

|deally, RIPAP becomes 1 => all ringtest laboratories perform equally well
for a specific method as one ‘average performing laboratory’.

RIPAP ranges from 3-20
Methods with high RIPAP => optimisation or replacement !
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The RIPAP ratio

Ranking of soll variables according to average RIPA P
values based on FSCC ringtest performance
(FSCC RT 2-5) set RIPAP >10

Variable RIPAP Alternative method ?
Carbonates 20.10 > Carbonate estimation based
Extractable Cd 14.39 on total Ca & Mg content or
Extractable Hg 12.79 226 G & [y CoiEl
Free H+ 12.48

Labs are mostly
Extractable P 10.67 measuring “noise” — is it
Extractable K 10.51 relevant to measure these
Extractable Ca 10.41 metals in forest soils
Sand fraction 10.18 systematically ?
Extractable Al 9.01
Exchangeable Acidity 8.91 Check method !
Clay fraction 8.58 Improvement needed.
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The RIPAP ratio

Ranking of soil variables according to average
RIPAP based on FSCC ringtest performance
(FSCC RT 2-5) — set RIPAP < 5.

Variable RIPAP

Extractable Mn 4.93
PH 0 4.75
Extractable Cu 4.71
PHcaci2 4.50
Total Ca 4.40
Total Na 4.25
Moisture 4.11
Total Fe 4.09
Total Nitrogen 3.31
Total Mn 3.30
Total K 3.25
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Applying Tolerable limits on the

5t FSCC ringtest

5th soil ringtest (Cools et al., 2007) provides data on 4
mineral soil samples (A-D) and one humus sample (E)

Code Matrix Origin Soil type Hor/Depth | Texture | Details
Mineral | Norway Cambic Bs Loamy Same as soil extract G
Arenosol sand from RT4
5B Mineral | Belgium B Loam FSCC referencel
(20-40 cm)
5C Mineral | Spain C Loam Carbonate rich soil
(7-29 cm)
Mineral | Germany | Colluvial B Loam Sample also used in
Brown (40-80 cm) German RT
Earth
Organic | Sweden Peat - - Acid peat
sample
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Applying Tolerable limits on the
2 5th ESCC ringtest

TABLE results RT 5 report (outlier free mean results based on iterative
procedure (ISO 5725-2) — see meeting document

Sample [ — C_ D — E
Parameter Unit N°__ Mean | NW°  Mean | W°  Mean | N°  Mean | N° __ Mean
Mokturs 3 35 0.9 EX] [ EX) 17 = [ ) TS
Partich size clay 3 ) 52 Y 06 Y 206 2 26.0
Partick size sand % a1 847 | 32 457 34 436 31 37.0
Partick size sift % 24 105 | 33 438 21 34.3 20 37.1
45 42 Y 5.8 e ] ) 10 Ex 28
43 48 44 42 45 79 45 48 45 40
Jhg 29 148.4
kg ) B0 Y 7 40 2.0 52 3.8 58 dord
[Total N gka 5] 05 FE] 0.4 a7 Zd = 07 42 e
Exchangsable Acidity | cmokavky [ 22 143 | 28 3523 g 0.12 32 168 | 28 5.93
Exchangsables Al emakykg | 32 115 | 2 270 14 0.05 28 152 | =4 072
Exchangeable Ca cmakayhg | 28 006 | 28 0a2 34 1738 | 28 paz | 36 4.08
Exchangeable Fe emak-ikg | 27 ooz | 34 o 18 0.01 12 0.01 24 0.21
Exchangeables K cmakayhg | 31 003 | 33 o007 22 0.69 35 020 | 34 0.21
Exchangeabls Mg cmokaikg | 32 003 | W 0.05 35 0.67 35 piz | 31 a1
Exchangsable Mn cmakykg | 35 005 | 35 003 19 0.00 a7 0dg | 33 0.05
Exchangeable Ha cmakayng | 17 ooz | 24 ooa | ez noa | 23 noz | 26 0.27
Fre=H cmoeyhg | 12 005 | 23 023 5 0.08 17 p10 | 25 5.61
Extractable Al mgkg B0 14es.0 | @1 6ees.0 | a8 \eeslg | 27 2oi6es | @2 o6ie
Estractable Ca mgkg 3} 1eog | 24 2807 | 23 veovae | 3@ 1e23 | 32 0213
Estractable Cd mgkg 2t oace | 15 oode | 2 oaer | 18 ome | 22 0493
Extractable Gr mgkg 3 248 | 3 207 a7 24.1 34 w2 | 2 14
Estractable Cu mgkg o e | 27 45 a4 13.2 35 1za | =0 1.8
Extractable Fe mgkg 32 213807 | 32 nToe2 | 33 2o@ee | 33 28E7.0 | 32 3078
Estractable Hg mgkg 12 ooe | 14 oo | o1 ooz | 12 o024 | 10 onms
Extractable K mghkg 32 47en | 35 15812 | 34 48084 | 34 24140 | 32 1140
Estractalle Mg mgkg 0 24143 | om0 3de0 | 28 30284 | 38 42007 | 35 5000
Extractable Mn mgkg 28 4379 | 27 toe: | 27 2803 | 34 11084 | 37 177
Extractable Ma mgkg 2 824 | 28 518 31 1414 | 28 ns3 | @0 94.3
Estractable Ni mgkg 24 187 | = 49 a5 7.3 3 587 23 1.1
Extractable P mgkg M ease | 33 a3 | 34 4289 | 3 zZres | 35 1823
Estractable Ph mgkg 8 80 28 80 24 13.3 =% 15 | =4 125
Extractable S mghkg ® 93 | 24 70 25 me7 | 2 13e | 25 11314
Estractable Zn makg 28 &4 | 29 197 29 7.2 28 g73 | 3 21.3
Restive Al mgkg 24 25000 | 24 1a21 | 25 7718 | 24 1izse | 25 2298
Reactive Fe makg 25 5ear4 | 25 omsTe | 25 17e3a | 24 a7ale | 25 3053
Total Al mgkg 10 47826 | &  Zroio0 | 10 42o227 | 10 77056 | 8 GGAD
Total Ga mgkg o ee077 | B 14308 | 10 Tesead | 8 0 18222 | & 10738
Total Fe mghkg 10 2mz200 | 10 1ass2 | 10 zasmia2| 10 3seadT | 8 4438
Total K mgkg 10 151455 | 10 1a7eto | 10 1seTde | 10 2ezeas | 7 2360
r Total Mg mgkg 10 esza | 8 o2z | 10 a7es4 | 8 sadz4 | 8 5160
r = Total Mn m 10 8201 9 1452 | 10 63 | 8 14s0 | @ 20.0 -
p in bo . Total Na ﬁ 9 nrosa| 1o so7es | 7 ss46 | 8 33080 | @ 147.8 /fscc.inbo.be




Applying Tolerable limits on the

5t FSCC ringtest

e Six groups of soil variables:

— Basic soil variables (moisture, pH, carbonates, OC, N)
- Texture variables

- Exchangeable elements (incl. Exch Ac and Free H*)

— Extractable elements

— Reactive Al & Fe

— Total elements

e For each group of soil variables the performance of the
Iaboratories is evaluated, based on suggested tolerable
imits.

o All labs that reported a value are evaluated, even those
with extreme outliers.

e Using the outlier free mean content, the lower and
higher limits of tolerance were calculated and the
number and proportion of labs that reported average
contents below, within and above the tolerable range
were determined.
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Applying Tolerable limits on the

5t FSCC ringtest

Example

RT5; sample A; Aqua regia extractable Zn content

Submitted data from 41 labs:

0.13 44.33 46.67 46.87 50.06 50.27 51.87 55.15 55.70 55.83 57.50
57.70 59.03 59.17 59.33 59.47 60.07 60.40 60.47 60.70 60.80 60.93
60.93 61.00 61.70 61.87 62.20 62.60 62.60 63.26 63.33 63.90 63.91
66.00 68.63 68.67 71.77 72.36 77.00 82.67 330.97

Nominal value: 60.4 mg/kg
Tolerable limits (for >20 mg/kg): £ 20 %
Tolerable range 48.3-72.5 mg/kg

# labs 4-34-3 or 10-52-7 % of labs
% Labs with non-tolerable results: 10+ 7 =17 %
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Applying Tolerable limits on the
5t FSCC ringtest

Basic soil variables

N Sample A
3 Sample B
—1Sample C
El Sample D
Hl Sample E

it

Moisture pH-H20 pH-CaCl2 Carbonates oC N
Basic soil variables

For mineral soil samples (A-D) %non-tol results mostly <25%

For peat sample (E) % non-tol results > 25 % for moisture
content (not a ringtest parameter ! changing due to different
(lab) environments !! Importance of this parameter for
correction using mcf => impact on results ?)

Results of FSCC reference material (B) are good indicator for
average lab performance

pH-CaCl, scores best (> 90% of labs within tolerable limits)
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Applying Tolerable limits on the

5t FSCC ringtest

Texture variables

5" FSCC RINGTEST

I Sample A
3 Sample B
[—1Sample C
Hl Sample D

N
o

[ERN
a1
|

[ERN
o
|

% of labs with
non-tolerable results

(6)
|

o
|

Clay Silt Sand
Texture analysis

e Percentage of non-tol results below 20 %

e Some variation among soil samples (fraction high => more
labs within limits)
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Applying Tolerable limits on the

5t FSCC ringtest
Exchangeable elements

Exchangeable Acidity, Elements and Free H ~

75
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Exch Ac Exch K Exch Ca Exch Mg Exch Na Exch Al Exch Fe Exc hMn Free H+
Exchangeable elements

e Despite the broad tolerable limits for lower levels of
exchangeable acidit%/, only 38% of the labs report values within
the tolerable range for sample C.

e More than 70 % of the labs report within the tolerable range for
the other samples, excefpt for the peat sample. The latter seems
to be a difficult sample for determination of exch. elements.
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Applying Tolerable limits on the
2 5th ESCC ringtest

Aqua regia extractable elements (1/2)

o
-"3 40
(D]
S
8930‘ ] . A
cSs .
£ 8 — = B
% = 204 _ [ C
g B D
- N E
g 10- i
S

0_ | | |

Extr P Extr K Extr Ca Extr Mg Extr S Extr Na Extr Al Extr Fe Extr Mn
Extractable major elements

e For most elements the proportion of labs outside tolerable
range is below 30%

e Some samples seem more difficult to analyse for specific
elements: extr P & Na in Peat sample E, Extr Mg & Fe in D, ...

e 80% of labs are capable of analysing these elements in the
FSCC reference material within the tolerable limits
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Applying Tolerable limits on the )
C 5th FSCC ringtest b

Aqua regia extractable elements (2/2)

evaluation on upper limit only

. A

/N |

i h B

N E
Extr Cu Extr Pb Extr Ni Extr Cr Extr Zn Extr Cd Extr Hg
Agua regia extractable heavy metals

40

W
o

N
o

=
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0
=
S
=0
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Jge
[l
H—h
o9
e 8
o 1
c
e}
c

e For most elements the proportion of labs outside tolerable
range is below 30%

e Lower tolerable limit for Cd and Hg may not be distinguished
from “zero”, so only the upper tolerable limit is used for
evaluationv
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Applying Tolerable limits on the

5t FSCC ringtest
Reactive Al and Fe

5" FSCC RINGTEST

N A
=B
—i1cC
B I D
I E

I
o
T

W
o

N
o

% of labs with
non-tolerable results

=
o
|

ull

ReAl ReFe
Reactive Al and Fe

o
|

e About one third of the labs failed in analysing reactive Fe and
Al for samples C and D (however C low contents, D high)

e Most labs were within the acceptable limits for samples A & B
(both high contents)

.?‘ inbo http://fscc.inbo.be



Applying Tolerable limits on the

5t FSCC ringtest
Total elements

5" FSCC Ringtest; Total elements

Percentage of non-tolerable results for samples A- E
75
£
£ § - - A
S 9 50
29 - /B
<G CC
o9
9 S 259 I D
5 I N E
c

TotK TotCa TotMg TotNa TotAl TotFe TotMn
Total elements

e High variation of lab performance among samples !
e Different pattern per element
e For some elements and samples > 50 % of labs fail
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Applying Tolerable limits on the

5t FSCC ringtest
General performance

Percentage of Laboratories with Non-tolerable resul  ts
Average for all samples (A-E) of 5 ™ FSCC Ringtest
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For all parameters: % of labs with non-tol results range from 7.4
to 35.4 % with an overall average of 25 % of the labs
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Applying Tolerable limits on the

5t FSCC ringtest

Some conclusions & questions:

 On average for all variables: three out of four labs fell within the
tolerable range for FSCC RT5

or 25% failed. Can we live with that ?

« Some samples are clearly more difficult to analyse than others (f.1.
peat sample)

» Differences in reported soil moisture (air to oven dry mass) are
large, and consequently an important factor. How is this affecting all
reported results ? Do laboratories consequently apply a mcf to
express their results on 105°C ? If they analyse from air-dry
samples, do they always have the same moisture content prior to
analysis and is their used mcf representative ? (error impact up to
3.7 % ?)

« Based on the RIPAP ratio some methods should be revised or
discussed if their systematically application is still relevant !
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