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Table 1. Summary of the replicate benchmark analysis and particle size information received from

participating laboratories for the forty-seventh PSA NMBAQC Scheme.

Benchmark Data

% Median Mean Sediment Description
Sample Method Gravel | % Sand % Silt 0] 0] (Post analysis)
PS47 1960 NMBAQC | 28.54 71.46 0.00 1.357 -0.162 Gravelly Sand
PS47 1961 NMBAQC | 28.27 71.73 0.00 1.326 -0.171 Gravelly Sand
PS47 1962 NMBAQC | 28.70 71.30 0.00 1.346 -0.163 Gravelly Sand
PS47 1963 NMBAQC | 28.75 71.25 0.00 1.344 -0.172 Gravelly Sand
PS47 1964 NMBAQC | 28.68 71.32 0.00 1.380 -0.146 Gravelly Sand
PS47 1965 NMBAQC | 28.72 71.28 0.00 1.315 -0.022 Gravelly Sand
PS47 1966 NMBAQC | 28.68 71.32 0.00 1.393 -0.139 Gravelly Sand
PS47 1967 NMBAQC | 28.68 71.32 0.00 1.370 -0.150 Gravelly Sand
PS47 1968 NMBAQC | 28.66 71.34 0.00 1.365 -0.157 Gravelly Sand
PS47 1969 NMBAQC | 28.69 71.31 0.00 1.369 -0.156 Gravelly Sand
TUM
AVERAGE NMBAQC | 28.64 71.36 0.00 1.36 -0.144

Participant Data

%
Lab Method Gravel | % Sand % Silt Sediment Description (Post analysis)
LB_1901 NMBAQC | 29.72 70.28 0.00 Gravelly sand
LB_1903 NMBAQC | 29.26 70.74 0.00 Gravelly sand
LB_1904 NMBAQC | 30.16 69.84 0.00 Gravelly sand
LB_1905 NMBAQC | 28.96 71.04 0.00 Gravelly sand
LB_1908 OTHER 34.53 64.94 0.53 Sandy gravel
LB_1909 NMBAQC | 29.46 70.54 0.00 Gravelly sand
LB_1910 NMBAQC | 28.95 71.01 0.04 Gravelly sand
LB_1917 NMBAQC | 30.61 69.39 0.00 Sandy gravel
LB_1921 NMBAQC | 30.64 69.36 0.00 Sandy gravel
LB_1955 NMBAQC | 31.92 68.08 0.00 Sandy gravel
LB_1958 NMBAQC | 28.84 71.16 0.00 Gravelly sand
Key to
methods

NMBAQC - States following NMBAQC PSA SOP for supporting biological data
OTHER - Following a diferent SOP.
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Figure 1. Benchmark particle size distribution curves for PS47 resulting from analysis of ten
replicate samples.
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Figure 2. Particle size distribution curves from all participating laboratories for sediment samples

from PS47.
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Table 2. Summary of z-scores for each half-phi interval for PS47; data from all participating laboratories included in mean and

standard deviation calculations.
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Figure 3. Summary of z-scores for the benchmark data (TUM Average); when data from all participating laboratories are included in

mean and standard deviation calculations.
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Results of SIMPROF testing on PSA Ring test PS47 data

Data was entered into PRIMER v. 6.1.13 in half-phi intervals; any missing data was entered as zero. The data did
not need to be transformed as all data was on a similar percentage scale. A Euclidean distance matrix was created

from the data; The Euclidean distance between two samples (labs) jand k, is defined algebraically

asd = \/zipzl(y” —¥,)? . From this distance matrix cluster analysis was carried out including a SIMPROF test at

a 5% significance level. The red SIMPROF lines on the dendrogram indicate labs that cannot be distinguished from
each other at the 5% significance level; the black lines indicate labs that can be distinguished from each other. The
results are presented as a cluster dendrogram (Figure 4) and non-metric Multi-Dimensional Scaling (MDS) diagrams
(Figures 5) below. It is important to note that, although the MDS plot is bounded by a box, the box does not represent
either axes or scale. Two samples with a high similarity index will appear close together while those less similar will
appear further apart. The * correct’ configuration of sample points will be multidimensional and the plot represents
the best 2-dimensional solution to the problem. The technique should be viewed as complementary to cluster

analysis, offering a different perspective of the same information.

Figure 4. Cluster dendrogram of PS47 including all laboratories, with the benchmark replicates

(TUM average).
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Figure 5. MDS plots of PS47 with the benchmark replicates (TUM AVERAGE) averaged; (a)

including all laboratories, (b) a subset of cluster groups d through g, and (c) a subset of cluster

groups e, f, and g.
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5c.
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The cluster analysis separates the laboratories into 7 SIMPROF cluster groups; four of these

groups each comprise a single lab.

Cluster group A is formed of a single laboratory (LB1904), the cumulative percentage curve in

figure 2 shows that LB1904 had a sharp rise in percentage at -3.5 phi.

Cluster group B comprises of two laboratories (LB1908 and LB1910). Table 1 shows both
laboratories recorded a small percentage of silt compared to other laboratories. This is
corroborated by Table 2 which shows both laboratories recording results above phi 4.0 (LB1910)
and 4.5 (LB1908) respectively. This accounts for the deviation of z-scores for LB1908 from phi
4.0 - 12. The differences shown by LB1908 could also be attributed by adhering to a slightly
different methodology than the NMBAQC Scheme standard.

Cluster group C is formed of a single laboratory (LB1917). This could be attributed to LB1917

recording a higher percentage of particles (between phi 0.00 and 1.00) than all other laboratories.
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Cluster group D is formed of a single laboratory (LB1903). The cumulative percentage curve in
figure 2 shows that LB1903 has a comparatively higher percentage increase (between 0.5 and
2.5).

Cluster groups E (LB1905), F (LB1909, LB1921 and LB1958) and G (LB1901, LB1955, and the
TUM AVERAGE) have cumulative percentage curves that look very similar to one another.
Cluster group E recorded a slightly lower percentage of particles (between phi -3.5 and -3)
compared to other laboratories (omitting LB1904). Cluster analysis of groups F and G shows their

separation just above the 5% significance level.
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Appendix 1. Final Summary Data sheets as supplied by participating laboratories (arranged by
Lab Code).
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Exercise Code:

P47

LabCode:

LB1901

Sample Code:

PS471901

Equipment used (e.g. laser model and range):

Endecotts Test Sieves, Malvern Master sizer 2000
L aser Diffractor (Model: M AL 1002178)

M ethod used:

NMBAQC PSA SOP for supporting biological data*

Per oxide pre-treatment used:

NO*

Chemical dispersant used:

NO*

Phi interval (explicit)
+ sieve mesh (theor etical sieves shown in
brackets)

Volume %

(mark as" 0" for not analysed or no material)

-6.50 t0 -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000
-5.50 t0 -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000
-4.50 t0 -4.00; 16 mm 11.1933
-4.00t0-3.50; 11.2 mm 11.6508
-3.50t0-3.00; 8 mm 1.5644
-3.00t0-2.50; 5.6 mm 5.1260
-2.50t0-2.00; 4 mm 0.1828
-2.00to -1.50; 2.8 mm 0.0000
-1.50t0-1.00; 2 mm 0.0000
-1.00t0 -0.50; 1.4 mm 0.0000
-0.50t0 0.00; 1 mm 0.0000

0.00 to 0.50; (707 pm) 0.0738
0.50 to 1.00; (500 pm) 49219
1.00 to 1.50; (353.6 pm) 23.6213
1.50 to 2.00; (250 pum) 29.8227
2.00to 2.50; (176.8 um) 11.1553
2.50to 3.00; (125 pm) 0.6878
3.00 to 3.50; (88.39 um) 0.0000
3.50 to 4.00; (62.5 um) 0.0000
4.00 to 4.50; (44.19 pm) 0.0000
4.50 to 5.00; (31.25 pm) 0.0000
5.00 to 5.50; (22.097 pum) 0.0000
5.50 to 6.00; (15.625 pm) 0.0000
6.00 to 6.50; (11.049 pum) 0.0000
6.50 to 7.00; (7.813 um) 0.0000
7.00to 7.50; (5.524 um) 0.0000
7.50 to 8.00; (3.906 pum) 0.0000
8.00 to 8.50; (2.762 pum) 0.0000
8.50 t0 9.00; (1.953 um) 0.0000
9.00 to 9.50; (1.381 um) 0.0000
9.50 to 10.00; (0.977 um) 0.0000
10.00 to 10.50; (0.691 pm) 0.0000
10.50 to 11.00; (0.488 pm) 0.0000
11.00 to 11.50; (0.345 pm) 0.0000
11.50 to 12.00; (0.244 pm) 0.0000
12.00 to 12.50; (0.173 pm) 0.0000
12.50 to 13.00; (0.122 pm) 0.0000
13.00 to 13.50; (0.086 pm) 0.0000
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Exercise Code: |PS47

LabCode: |LB1903

Sample Code: [PS471903

Phi interval (explicit)|Volume/Weight
+ sieve mesh (theor etical sieves shown in brackets)|(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

64.0200

84.4000

6.9200

34.0000

0.9700

0.0000

0.0000

0.0200

0.0000

9.5267

73.6888

175.4159

155.1359

44.4187

1.7888

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Exercise Code: |PS47

LabCode: |LB1904

Sample Code: [PS471904

Phi interval (explicit)|Volume/Weight
+ sieve mesh (theor etical sieves shown in brackets)|(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

154.3800

35.2700

0.1300

0.0000

0.0000

0.0000

0.0000

0.4508

41.1060

143.2995

173.4701

72.4667

8.7568

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Exercise Code:

P47

LabCode:

LB1905

Sample Code:

PS471905

Phi interval (explicit)|Volume/Weight

+ sieve mesh (theor etical sieves shown in brackets]

(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

72.0188

56.1161

26.6312

32.5892

3.1933

0.0000

0.0000

0.0000

0.0000

0.3574

31.0310

141.1629

191.9891

92.5727

10.3804

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Exercise Code:

P47

LabCode:

L B1908

Sample Code:

PS471908

Equipment used (e.g. laser model and range):

Endecotts Test Sieves, Malvern Mastersizer Micro
L aser Diffractor (Model: M AF5000)

M ethod used:

Sub-sample oven dried @ 105°C to constant weight,
wet split at 63um, followed by dry sieving >63um

Per oxide pre-treatment used:

NO*

Chemical dispersant used:

NO*

Phi interval (explicit)
+ sieve mesh (theor etical sieves shown in
brackets)

Volume %

(mark as" 0" for not analysed or no material)

-6.50 t0 -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000
-5.50 t0 -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000
-4.50 to -4.00; 16 mm 14.5301
-4.00t0-3.50; 11.2 mm 11.6682
-3.50t0-3.00; 8 mm 2.4740
-3.00t0-2.50; 5.6 mm 5.6514
-2.50to -2.00; 4 mm 0.2060
-2.00to-1.50; 2.8 mm 0.0000
-1.50to -1.00; 2 mm 0.0000
-1.00t0 -0.50; 1.4 mm 0.0000
-0.50t0 0.00; 1 mm 0.0000
0.00 to 0.50; (707 pm) 0.0150
0.50 to 1.00; (500 pm) 0.1657
1.00 to 1.50; (353.6 pm) 4.1461
1.50 to 2.00; (250 pum) 36.0365
2.00to 2.50; (176.8 um) 19.7896
2.50to 3.00; (125 pm) 4.3367
3.00 to 3.50; (88.39 um) 0.4065
3.50 to 4.00; (62.5 um) 0.0439
4.00 to 4.50; (44.19 pm) 0.0437
4.50 to 5.00; (31.25 pm) 0.0525
5.00 to 5.50; (22.097 pum) 0.0580
5.50 to 6.00; (15.625 pm) 0.0595
6.00 to 6.50; (11.049 pum) 0.0567
6.50 to 7.00; (7.813 um) 0.0511
7.00to 7.50; (5.524 um) 0.0448
7.50 to 8.00; (3.906 pum) 0.0385
8.00 to 8.50; (2.762 pum) 0.0323
8.50 t0 9.00; (1.953 um) 0.0257
9.00 to 9.50; (1.381 um) 0.0191
9.50 to 10.00; (0.977 um) 0.0153
10.00 to 10.50; (0.691 pm) 0.0138
10.50 to 11.00; (0.488 pm) 0.0117
11.00 to 11.50; (0.345 pm) 0.0068
11.50 to 12.00; (0.244 pm) 0.0008
12.00 to 12.50; (0.173 pm) "0"
12.50 to 13.00; (0.122 pm) "0"
13.00 to 13.50; (0.086 pm) "0"
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Exercise Code: |PS47

LabCode: |L B1909

Sample Code: [PS471909

Phi interval (explicit)|Volume/Weight
+ sieve mesh (theor etical sieves shown in brackets)|(mark as" 0" for not analysed or no material)

0.00

0.00

0.00

0.00

71.95

78.10

4.63

33.83

1.35

0.00

0.00

0.00

0.01

1.36

42.18

149.74

177.57

76.34

7.41

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Exercise Code:

P47

LabCode:

LB1910

Sample Code:

PS471910

Equipment used (e.g. laser model and range):

Retsch AS200 sirve shaker

M ethod used:

A modified methodology from NMBAQC PSA SOP

for supporting biological data*

Per oxide pr e-treatment used:

NO*

Chemical dispersant used:

NO*

brackets

Phi interval (explicit)
+ sieve mesh (theor etical sieves shown in

Volume/Weight

(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

9.9332

13.0701

1.0568

4.8558

0.0319

0.0000

0.0000

0.0000

0.0000

0.4935

0.6499

6.6945

44.0981

15.4282

3.3116

0.2718

0.0653

0.0395

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Exercise Code:

P47

LabCode:

LB1917

Sample Code:

PS471917

Phi interval (explicit)|Volume/Weight

+ sieve mesh (theor etical sieves shown in brackets]

(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

71.6800

82.7000

6.4000

28.8300

0.3200

0.0000

0.0000

0.0000

0.0000

21.6707

123.3846

184.8135

90.6779

10.0126

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Exercise Code: |PS47

LabCode: |LB1921

Sample Code: [PS471921

Phi interval (explicit)|Volume/Weight
+ sieve mesh (theor etical sieves shown in brackets)|(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

71.7300

74.0500

11.0300

32.4500

1.0400

0.0000

0.0000

0.0100

0.4800

0.2275

33.3247

133.2910

173.2101

81.0611

9.1151

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Exercise Code: |PS47

LabCode: |L B1955

Sample Code: [PS471955

Phi interval (explicit)|Volume/Weight
+ sieve mesh (theor etical sieves shown in brackets)|(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

63.9000

75.3000

48.4000

129.4000

79.5000

11.6000

22.5000

1.7000

0.2000

0.0775

0.0571

0.0434

0.0369

0.0405

0.0347

0.0289

0.0240

0.0139

0.0086

0.0065

0.0045

0.0036

0.0033

0.0032

0.0029

0.0025

0.0020

0.0015

0.0011

0.0009

0.0007

0.0005

0.0004

0.0003

0.0002

0.0002
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Exercise Code: |PS47

LabCode: |L B1958

Sample Code: [PS471958

Phi interval (explicit)|Volume/Weight
+ sieve mesh (theor etical sieves shown in brackets)|(mark as" 0" for not analysed or no material)

0.0000

0.0000

0.0000

0.0000

78.6400

75.9000

1.8500

33.2000

0.7900

0.0000

0.0000

0.0000

0.0200

1.2265

39.3721

144.4254

184.9248

88.5612

11.1895

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Appendix 2. Z-score calculations when data from all participating laboratories are included in

mean and standard deviation calculations.
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Appendix 2.

mean and standard deviation calculations.

Z-score calculations when data from all participating laboratories are included in
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Appendix 3. Summary of z-scores for each half-phi interval for PS47; when data from all participating laboratories included in the mean and

standard deviation calculations.
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Appendix 3. Summary of z-scores for each half-phi interval for PS47; when data from all participating laboratories included in the mean and

standard deviation calculations.
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Appendix 3. Summary of z-scores for each half-phi interval for PS47; when data from all

participating laboratories included in the mean and standard deviation calculations.
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