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

participating laboratories for the forty-sixth PSA NMBAQC Scheme

Benchmark Data

Sample Method

%

Gravel % Sand % Silt

Median

ϕ  Mean ϕ

Sediment Description

(Post analysis)

PS46 1960 NMBAQC 98.76 1.23 0.01 -2.839 -2.988 Gravel

PS46 1961 NMBAQC 98.75 1.24 0.01 -2.844 -2.995 Gravel

PS46 1962 NMBAQC 98.24 1.72 0.04 -2.829 -2.981 Gravel

PS46 1963 NMBAQC 98.98 1.01 0.00 -2.871 -3.015 Gravel

PS46 1964 NMBAQC 99.08 0.91 0.02 -2.844 -2.986 Gravel

PS46 1965 NMBAQC 98.97 1.01 0.01 -2.834 -2.987 Gravel

PS46 1966 NMBAQC 98.57 1.39 0.03 -2.838 -2.983 Gravel

PS46 1967 NMBAQC 98.72 1.27 0.00 -2.876 -3.002 Gravel

PS46 1968 NMBAQC 98.96 1.00 0.03 -2.825 -2.962 Gravel

PS46 1969 NMBAQC 98.32 1.65 0.03 -2.833 -2.979 Gravel

TUM

AVERAGE NMBAQC 98.74 1.24 0.02 -2.843 -2.988

Participant Data

Lab Method

%

Gravel % Sand % Silt Sediment Description (Post analysis)

LB_1901 NMBAQC 98.49 1.49 0.01 Gravel

LB_1903 NMBAQC 98.77 1.21 0.02 Gravel

LB_1904 NMBAQC 99.15 0.85 0.00 Gravel

LB_1905 NMBAQC 98.83 1.07 0.10 Gravel

LB_1908 OTHER 99.32 0.67 0.01 Gravel

LB_1909 NMBAQC 99.05 0.95 0.00 Gravel

LB_1910 NMBAQC 98.21 1.75 0.05 Gravel

LB_1917 NMBAQC 99.22 0.78 0.00 Gravel

LB_1921 NMBAQC 91.71 8.20 0.09 Gravel

LB_1955 NMBAQC 99.47 0.52 0.01 Gravel

LB_1958 NMBAQC 99.21 0.79 0.00 Gravel

Key to

methods

NMBAQC - States following NMBAQC PSA SOP for supporting biological data

OTHER - Following a different SOP.
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Figure 1. Benchmark particle size distribution curves for PS46 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 PS46.
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Table 2. Summary of z-scores for each half-phi interval for PS46; 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 PS46 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) j and k, is defined algebraically as  


p

i ikijjk yyd
1

2)( .

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 PS46 including all laboratories, with the benchmark replicates

(TUM average).

8 of 28



Figure 5. MDS plots of PS46 with the benchmark replicates (TUM AVERAGE) averaged; (a)

including all laboratories and (b) a subset of cluster group b.

5a.

5b.
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The cluster analysis separates the laboratories into 2 SIMPROF cluster groups; one of these groups

comprises of a single lab.

Cluster group A is formed of the single laboratory (LB1904), figure 2 shows that their cumulative

percentage is displaced by one phi and rises sharply between -3.5 and -3 phi. This could be due to

a data entry error.

Cluster group B consists of all other laboratories including the TUM average (LB1901, LB1903,

LB1905, LB1908, LB1909, LB1910, LB1917, LB1921, LB1955, and LB1958). These laboratories

cumulative frequency curves (figure 2) are all fairly similar, with small variations below -4.5 phi for

labs LB1903 and LB1958.
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Appendices
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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: PS46
LabCode: LB1901

Sample Code: PS461901
Equipment used (e.g. laser model and range): Endecotts Test Sieves, Malvern Mastersizer 2000 Laser Diffractor (Model:

MAL1002178)

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume %

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 15.8719
-4.00 to -3.50; 11.2 mm 21.3599

-3.50 to -3.00; 8 mm 4.8037
-3.00 to -2.50; 5.6 mm 31.0256

-2.50 to -2.00; 4 mm 17.2978
-2.00 to -1.50; 2.8 mm 3.5517

-1.50 to -1.00; 2 mm 4.5838

-1.00 to -0.50; 1.4 mm 1.2682

-0.50 to 0.00; 1 mm 0.1487

0.00 to 0.50; (707 µm) 0.0238

0.50 to 1.00; (500 µm) 0.0167

1.00 to 1.50; (353.6 µm) 0.0094

1.50 to 2.00; (250 µm) 0.0057

2.00 to 2.50; (176.8 µm) 0.0052

2.50 to 3.00; (125 µm) 0.0055

3.00 to 3.50; (88.39 µm) 0.0053

3.50 to 4.00; (62.5 µm) 0.0044

4.00 to 4.50; (44.19 µm) 0.0033

4.50 to 5.00; (31.25 µm) 0.0024

5.00 to 5.50; (22.097 µm) 0.0017

5.50 to 6.00; (15.625 µm) 0.0013

6.00 to 6.50; (11.049 µm) 0.0010

6.50 to 7.00; (7.813 µm) 0.0008

7.00 to 7.50; (5.524 µm) 0.0007

7.50 to 8.00; (3.906 µm) 0.0006

8.00 to 8.50; (2.762 µm) 0.0005

8.50 to 9.00; (1.953 µm) 0.0004

9.00 to 9.50; (1.381 µm) 0.0002

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1903

Sample Code: PS461903
Equipment used (e.g. laser model and range): Malvern 2000 (0.02 - 2000 µm) Hydro G

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 16.5300

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 45.3400
-4.00 to -3.50; 11.2 mm 97.6300

-3.50 to -3.00; 8 mm 17.4300
-3.00 to -2.50; 5.6 mm 130.2600

-2.50 to -2.00; 4 mm 86.3900
-2.00 to -1.50; 2.8 mm 15.1800

-1.50 to -1.00; 2 mm 22.1700

-1.00 to -0.50; 1.4 mm 4.4000

-0.50 to 0.00; 1 mm 0.3200

0.00 to 0.50; (707 µm) 0.0511

0.50 to 1.00; (500 µm) 0.0846

1.00 to 1.50; (353.6 µm) 0.0913

1.50 to 2.00; (250 µm) 0.0816

2.00 to 2.50; (176.8 µm) 0.0734

2.50 to 3.00; (125 µm) 0.0693

3.00 to 3.50; (88.39 µm) 0.0606

3.50 to 4.00; (62.5 µm) 0.0443

4.00 to 4.50; (44.19 µm) 0.0270

4.50 to 5.00; (31.25 µm) 0.0153

5.00 to 5.50; (22.097 µm) 0.0096

5.50 to 6.00; (15.625 µm) 0.0070

6.00 to 6.50; (11.049 µm) 0.0055

6.50 to 7.00; (7.813 µm) 0.0043

7.00 to 7.50; (5.524 µm) 0.0035

7.50 to 8.00; (3.906 µm) 0.0029

8.00 to 8.50; (2.762 µm) 0.0025

8.50 to 9.00; (1.953 µm) 0.0019

9.00 to 9.50; (1.381 µm) 0.0013

9.50 to 10.00; (0.977 µm) 0.0010

10.00 to 10.50; (0.691 µm) 0.0011

10.50 to 11.00; (0.488 µm) 0.0007

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1904

Sample Code: PS461904
Equipment used (e.g. laser model and range): Fritsch Sieve Shaker

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 0.0000
-4.00 to -3.50; 11.2 mm 0.0000

-3.50 to -3.00; 8 mm 179.0300
-3.00 to -2.50; 5.6 mm 143.8900

-2.50 to -2.00; 4 mm 75.0400
-2.00 to -1.50; 2.8 mm 14.0900

-1.50 to -1.00; 2 mm 22.9500

-1.00 to -0.50; 1.4 mm 3.4200

-0.50 to 0.00; 1 mm 0.3100

0.00 to 0.50; (707 µm) 0.0000

0.50 to 1.00; (500 µm) 0.0000

1.00 to 1.50; (353.6 µm) 0.0000

1.50 to 2.00; (250 µm) 0.0000

2.00 to 2.50; (176.8 µm) 0.0000

2.50 to 3.00; (125 µm) 0.0000

3.00 to 3.50; (88.39 µm) 0.0000

3.50 to 4.00; (62.5 µm) 0.0000

4.00 to 4.50; (44.19 µm) 0.0000

4.50 to 5.00; (31.25 µm) 0.0000

5.00 to 5.50; (22.097 µm) 0.0000

5.50 to 6.00; (15.625 µm) 0.0000

6.00 to 6.50; (11.049 µm) 0.0000

6.50 to 7.00; (7.813 µm) 0.0000

7.00 to 7.50; (5.524 µm) 0.0000

7.50 to 8.00; (3.906 µm) 0.0000

8.00 to 8.50; (2.762 µm) 0.0000

8.50 to 9.00; (1.953 µm) 0.0000

9.00 to 9.50; (1.381 µm) 0.0000

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1905

Sample Code: PS461905
Equipment used (e.g. laser model and range): Mastersizer 2000, hydro mu accessory unit, sieve stack (1mm-16mm in half phi

intervals)

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 63.9848
-4.00 to -3.50; 11.2 mm 100.7336

-3.50 to -3.00; 8 mm 17.0286
-3.00 to -2.50; 5.6 mm 125.2871

-2.50 to -2.00; 4 mm 84.1807
-2.00 to -1.50; 2.8 mm 19.8903

-1.50 to -1.00; 2 mm 22.7728

-1.00 to -0.50; 1.4 mm 4.0811

-0.50 to 0.00; 1 mm 0.3007

0.00 to 0.50; (707 µm) 0.0296

0.50 to 1.00; (500 µm) 0.0318

1.00 to 1.50; (353.6 µm) 0.0290

1.50 to 2.00; (250 µm) 0.0278

2.00 to 2.50; (176.8 µm) 0.0321

2.50 to 3.00; (125 µm) 0.0407

3.00 to 3.50; (88.39 µm) 0.0499

3.50 to 4.00; (62.5 µm) 0.0566

4.00 to 4.50; (44.19 µm) 0.0597

4.50 to 5.00; (31.25 µm) 0.0594

5.00 to 5.50; (22.097 µm) 0.0562

5.50 to 6.00; (15.625 µm) 0.0509

6.00 to 6.50; (11.049 µm) 0.0450

6.50 to 7.00; (7.813 µm) 0.0396

7.00 to 7.50; (5.524 µm) 0.0349

7.50 to 8.00; (3.906 µm) 0.0303

8.00 to 8.50; (2.762 µm) 0.0248

8.50 to 9.00; (1.953 µm) 0.0181

9.00 to 9.50; (1.381 µm) 0.0109

9.50 to 10.00; (0.977 µm) 0.0056

10.00 to 10.50; (0.691 µm) 0.0026

10.50 to 11.00; (0.488 µm) 0.0002

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1908

Sample Code: PS461908
Equipment used (e.g. laser model and range): Endecotts Test Sieves, Malvern Mastersizer 2000 Laser Diffractor (Model:

MAL1002178)

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 12.3825
-4.00 to -3.50; 11.2 mm 23.4723

-3.50 to -3.00; 8 mm 6.6536

-3.00 to -2.50; 5.6 mm 31.6821

-2.50 to -2.00; 4 mm 15.9406

-2.00 to -1.50; 2.8 mm 3.7673

-1.50 to -1.00; 2 mm 5.4189

-1.00 to -0.50; 1.4 mm 0.5722

-0.50 to 0.00; 1 mm 0.0327

0.00 to 0.50; (707 µm) 0.0061

0.50 to 1.00; (500 µm) 0.0050

1.00 to 1.50; (353.6 µm) 0.0059

1.50 to 2.00; (250 µm) 0.0150

2.00 to 2.50; (176.8 µm) 0.0120

2.50 to 3.00; (125 µm) 0.0111

3.00 to 3.50; (88.39 µm) 0.0061

3.50 to 4.00; (62.5 µm) 0.0061

4.00 to 4.50; (44.19 µm) 0.0037

4.50 to 5.00; (31.25 µm) 0.0028

5.00 to 5.50; (22.097 µm) 0.0015

5.50 to 6.00; (15.625 µm) 0.0006

6.00 to 6.50; (11.049 µm) 0.0003

6.50 to 7.00; (7.813 µm) 0.0003

7.00 to 7.50; (5.524 µm) 0.0003

7.50 to 8.00; (3.906 µm) 0.0003

8.00 to 8.50; (2.762 µm) 0.0002

8.50 to 9.00; (1.953 µm) 0.0001

9.00 to 9.50; (1.381 µm) 0.0001

9.50 to 10.00; (0.977 µm) 0.0001

10.00 to 10.50; (0.691 µm) 0.0001

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) "0"

12.50 to 13.00; (0.122 µm) "0"

13.00 to 13.50; (0.086 µm) "0"

Method used: Whole sample dry sieved down to <63um, and <63um (Pan) fraction subjected

to laser diffraction (based on BS1377: 1990 Parts 1-2 and BS13320: 2009).
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Exercise Code: PS46
LabCode: LB1909

Sample Code: PS461909
Equipment used (e.g. laser model and range): Malvern Mastersizer 2000 (0.01µm to 2000µm)

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 69.7800
-4.00 to -3.50; 11.2 mm 83.2500

-3.50 to -3.00; 8 mm 30.7600
-3.00 to -2.50; 5.6 mm 126.4100

-2.50 to -2.00; 4 mm 88.3000
-2.00 to -1.50; 2.8 mm 13.4300

-1.50 to -1.00; 2 mm 23.0600

-1.00 to -0.50; 1.4 mm 3.9900

-0.50 to 0.00; 1 mm 0.2000

0.00 to 0.50; (707 µm) 0.0000

0.50 to 1.00; (500 µm) 0.0000

1.00 to 1.50; (353.6 µm) 0.0000

1.50 to 2.00; (250 µm) 0.0000

2.00 to 2.50; (176.8 µm) 0.0000

2.50 to 3.00; (125 µm) 0.0000

3.00 to 3.50; (88.39 µm) 0.0000

3.50 to 4.00; (62.5 µm) 0.0000

4.00 to 4.50; (44.19 µm) 0.0000

4.50 to 5.00; (31.25 µm) 0.0000

5.00 to 5.50; (22.097 µm) 0.0000

5.50 to 6.00; (15.625 µm) 0.0000

6.00 to 6.50; (11.049 µm) 0.0000

6.50 to 7.00; (7.813 µm) 0.0000

7.00 to 7.50; (5.524 µm) 0.0000

7.50 to 8.00; (3.906 µm) 0.0000

8.00 to 8.50; (2.762 µm) 0.0000

8.50 to 9.00; (1.953 µm) 0.0000

9.00 to 9.50; (1.381 µm) 0.0000

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1910

Sample Code: PS461910
Equipment used (e.g. laser model and range): Retsch AS 200 Sieve Shaker

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 14.7749
-4.00 to -3.50; 11.2 mm 21.9939

-3.50 to -3.00; 8 mm 4.1704
-3.00 to -2.50; 5.6 mm 32.0342

-2.50 to -2.00; 4 mm 16.3538
-2.00 to -1.50; 2.8 mm 3.8587

-1.50 to -1.00; 2 mm 5.0213

-1.00 to -0.50; 1.4 mm 1.0284

-0.50 to 0.00; 1 mm 0.0865

0.00 to 0.50; (707 µm) 0.0296

0.50 to 1.00; (500 µm) 0.0432

1.00 to 1.50; (353.6 µm) 0.0728

1.50 to 2.00; (250 µm) 0.1411

2.00 to 2.50; (176.8 µm) 0.1069

2.50 to 3.00; (125 µm) 0.1251

3.00 to 3.50; (88.39 µm) 0.0455

3.50 to 4.00; (62.5 µm) 0.0683

4.00 to 4.50; (44.19 µm) 0.0455

4.50 to 5.00; (31.25 µm) 0.0000

5.00 to 5.50; (22.097 µm) 0.0000

5.50 to 6.00; (15.625 µm) 0.0000

6.00 to 6.50; (11.049 µm) 0.0000

6.50 to 7.00; (7.813 µm) 0.0000

7.00 to 7.50; (5.524 µm) 0.0000

7.50 to 8.00; (3.906 µm) 0.0000

8.00 to 8.50; (2.762 µm) 0.0000

8.50 to 9.00; (1.953 µm) 0.0000

9.00 to 9.50; (1.381 µm) 0.0000

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*

19 of 28



Exercise Code: PS46
LabCode: LB1917

Sample Code: PS461917
Equipment used (e.g. laser model and range): Mastersizer with Hydro2000G

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 70.1400
-4.00 to -3.50; 11.2 mm 94.9400

-3.50 to -3.00; 8 mm 31.7500
-3.00 to -2.50; 5.6 mm 140.3800

-2.50 to -2.00; 4 mm 61.9100
-2.00 to -1.50; 2.8 mm 14.2800

-1.50 to -1.00; 2 mm 22.8500

-1.00 to -0.50; 1.4 mm 3.2800

-0.50 to 0.00; 1 mm 0.1500

0.00 to 0.50; (707 µm) 0.0000

0.50 to 1.00; (500 µm) 0.0000

1.00 to 1.50; (353.6 µm) 0.0000

1.50 to 2.00; (250 µm) 0.0000

2.00 to 2.50; (176.8 µm) 0.0000

2.50 to 3.00; (125 µm) 0.0000

3.00 to 3.50; (88.39 µm) 0.0000

3.50 to 4.00; (62.5 µm) 0.0000

4.00 to 4.50; (44.19 µm) 0.0000

4.50 to 5.00; (31.25 µm) 0.0000

5.00 to 5.50; (22.097 µm) 0.0000

5.50 to 6.00; (15.625 µm) 0.0000

6.00 to 6.50; (11.049 µm) 0.0000

6.50 to 7.00; (7.813 µm) 0.0000

7.00 to 7.50; (5.524 µm) 0.0000

7.50 to 8.00; (3.906 µm) 0.0000

8.00 to 8.50; (2.762 µm) 0.0000

8.50 to 9.00; (1.953 µm) 0.0000

9.00 to 9.50; (1.381 µm) 0.0000

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1921

Sample Code: PS461921
Equipment used (e.g. laser model and range): Malvern Mastersizer 2000 MU

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 7.7900

-4.50 to -4.00; 16 mm 54.8100
-4.00 to -3.50; 11.2 mm 96.6100

-3.50 to -3.00; 8 mm 27.1000
-3.00 to -2.50; 5.6 mm 156.7800

-2.50 to -2.00; 4 mm 54.3300
-2.00 to -1.50; 2.8 mm 14.1700

-1.50 to -1.00; 2 mm 21.6300

-1.00 to -0.50; 1.4 mm 38.2000

-0.50 to 0.00; 1 mm 0.3500

0.00 to 0.50; (707 µm) 0.0007

0.50 to 1.00; (500 µm) 0.0115

1.00 to 1.50; (353.6 µm) 0.0218

1.50 to 2.00; (250 µm) 0.0229

2.00 to 2.50; (176.8 µm) 0.0236

2.50 to 3.00; (125 µm) 0.0296

3.00 to 3.50; (88.39 µm) 0.0376

3.50 to 4.00; (62.5 µm) 0.0402

4.00 to 4.50; (44.19 µm) 0.0392

4.50 to 5.00; (31.25 µm) 0.0338

5.00 to 5.50; (22.097 µm) 0.0322

5.50 to 6.00; (15.625 µm) 0.0329

6.00 to 6.50; (11.049 µm) 0.0349

6.50 to 7.00; (7.813 µm) 0.0364

7.00 to 7.50; (5.524 µm) 0.0387

7.50 to 8.00; (3.906 µm) 0.0388

8.00 to 8.50; (2.762 µm) 0.0358

8.50 to 9.00; (1.953 µm) 0.0318

9.00 to 9.50; (1.381 µm) 0.0266

9.50 to 10.00; (0.977 µm) 0.0197

10.00 to 10.50; (0.691 µm) 0.0170

10.50 to 11.00; (0.488 µm) 0.0108

11.00 to 11.50; (0.345 µm) 0.0037

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1955

Sample Code: PS461955
Equipment used (e.g. laser model and range): Coulter LS230 with variable speed fluid module

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 0.0000

-4.50 to -4.00; 16 mm 71.7000
-4.00 to -3.50; 11.2 mm 77.3000

-3.50 to -3.00; 8 mm 7.9000
-3.00 to -2.50; 5.6 mm 31.1000

-2.50 to -2.00; 4 mm 1.7000
-2.00 to -1.50; 2.8 mm 0.1000

-1.50 to -1.00; 2 mm 0.0000

-1.00 to -0.50; 1.4 mm 0.0000

-0.50 to 0.00; 1 mm 0.0000

0.00 to 0.50; (707 µm) 0.0097

0.50 to 1.00; (500 µm) 20.4824

1.00 to 1.50; (353.6 µm) 140.1686

1.50 to 2.00; (250 µm) 170.8780

2.00 to 2.50; (176.8 µm) 61.8426

2.50 to 3.00; (125 µm) 8.8291

3.00 to 3.50; (88.39 µm) 2.5097

3.50 to 4.00; (62.5 µm) 0.0000

4.00 to 4.50; (44.19 µm) 0.0000

4.50 to 5.00; (31.25 µm) 0.0000

5.00 to 5.50; (22.097 µm) 0.0000

5.50 to 6.00; (15.625 µm) 0.0000

6.00 to 6.50; (11.049 µm) 0.0000

6.50 to 7.00; (7.813 µm) 0.0000

7.00 to 7.50; (5.524 µm) 0.0000

7.50 to 8.00; (3.906 µm) 0.0000

8.00 to 8.50; (2.762 µm) 0.0000

8.50 to 9.00; (1.953 µm) 0.0000

9.00 to 9.50; (1.381 µm) 0.0000

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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Exercise Code: PS46
LabCode: LB1958

Sample Code: PS461958
Equipment used (e.g. laser model and range):

Peroxide pre-treatment used: NO*

Chemical dispersant used: NO*

Phi interval (explicit) Volume/Weight

+ sieve mesh (theoretical sieves shown in brackets) (mark as "0" for not analysed or no material)
-6.50 to -6.00; 63 mm 0.0000
-6.00 to -5.50; 45 mm 0.0000

-5.50 to -5.00; 31.5 mm 0.0000
-5.00 to -4.50; 22.4 mm 39.2900

-4.50 to -4.00; 16 mm 30.4100
-4.00 to -3.50; 11.2 mm 92.6600

-3.50 to -3.00; 8 mm 29.7500
-3.00 to -2.50; 5.6 mm 136.8000

-2.50 to -2.00; 4 mm 67.8900
-2.00 to -1.50; 2.8 mm 17.2400

-1.50 to -1.00; 2 mm 21.7900

-1.00 to -0.50; 1.4 mm 3.2200

-0.50 to 0.00; 1 mm 0.2400

0.00 to 0.50; (707 µm) 0.0000

0.50 to 1.00; (500 µm) 0.0000

1.00 to 1.50; (353.6 µm) 0.0000

1.50 to 2.00; (250 µm) 0.0000

2.00 to 2.50; (176.8 µm) 0.0000

2.50 to 3.00; (125 µm) 0.0000

3.00 to 3.50; (88.39 µm) 0.0000

3.50 to 4.00; (62.5 µm) 0.0000

4.00 to 4.50; (44.19 µm) 0.0000

4.50 to 5.00; (31.25 µm) 0.0000

5.00 to 5.50; (22.097 µm) 0.0000

5.50 to 6.00; (15.625 µm) 0.0000

6.00 to 6.50; (11.049 µm) 0.0000

6.50 to 7.00; (7.813 µm) 0.0000

7.00 to 7.50; (5.524 µm) 0.0000

7.50 to 8.00; (3.906 µm) 0.0000

8.00 to 8.50; (2.762 µm) 0.0000

8.50 to 9.00; (1.953 µm) 0.0000

9.00 to 9.50; (1.381 µm) 0.0000

9.50 to 10.00; (0.977 µm) 0.0000

10.00 to 10.50; (0.691 µm) 0.0000

10.50 to 11.00; (0.488 µm) 0.0000

11.00 to 11.50; (0.345 µm) 0.0000

11.50 to 12.00; (0.244 µm) 0.0000

12.00 to 12.50; (0.173 µm) 0.0000

12.50 to 13.00; (0.122 µm) 0.0000

13.00 to 13.50; (0.086 µm) 0.0000

Method used: NMBAQC PSA SOP for supporting biological data*
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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. Z-score calculations when data from all participating laboratories are included in mean

and standard deviation calculations.
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Appendix 3. Summary of z-scores for each half-phi interval for PS46; when data from all participating laboratories included in the mean and

standard deviation calculations.
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