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ABSTRACT

The measurements derived from samples taken during the processing of batches 19 through 30 at the
DWPF affords an opportunity for review and comparisons. This report has looked at some of the statistics
from these data.

Only the data reported by the DWPF lab (that is, the data provided by the lab as representative of the
samples taken) are available for this analysis. In some cases, the sample results reported may be a subset
of the sample results generated by the analytical procedures. A thorough assessment of the DWPF lab’s
analytical procedures would require the complete set of data. Thus, the statistics reported here, specifically,
as they relate to analytical uncertainties, are limited to the reported data for these samples.

A feel for the consistency of the incoming slurry is the estimation of the components of variation for the
SRAT receipts. In general, for all of the vessels, the data from batches after 21 show smaller batch-to-
batch variation than the data from all the batches. The relative contributions of batch-to-batch versus
residual, which includes analytical, are presented in these analyses.

A comparison of the results for the SME versus those of the MFT, shows a statistically significant
difference (at the 5% level) for

Total Solids (wt%): SME value > MFT value {(Mean Difference = 1.7 wt%)
Iron (wt%6): SME value > MFT value {(Mean Difference = 0.42 wi%)

A higher Total Solids in the SME versus the MFT is not unexpected since the MFT is not sampled
immediately following the transfer from the SME but is sampled somewhat later, potentially, after the
MFT pumps have been primed with water.

In addition, the SME values for Aluminum and Copper were statistically different from (i.e., larger than)

the MFT values at the 10% significance level. These differences should be tracked over the next several
batches to see if these trends continue,
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1.0 INTRODUCTION

The Defense Waste Processing Facility (DWPF) has been processing radioactive waste for several months.
Batch 19 marked the beginning of radioactive operations, and as this document is being prepared, the
DWPF is working on Batch 30. Samples are taken at the Sludge Receipt and Adjustment Tank (SRAT),
at the Slurry Mix Evaporator (SME), and at the Melter Feed Tank (MFT) for each batch processed. These
samples are analyzed by the DWPF Analytical Facility (DWPF lab) for elemental composition as well as
density, total solids, and calcined solids. The data from these analytical measurements for batches 19
through 30 reported by the DWPF lab are the subject of this report; specifically, this will include SRAT
Receipt, SRAT Product, SME, MFT results.

A statistical review of these reported data has been conducted with the objectives:
1. Investigate the components of variation {batch-to-batch versus sample-to-sample) for each vessel.
2. Identify possible differences in SME versus MFT sample results.
3. Explore for possible trends in mean level or variation for each vessel over the available sample
history.

The JMP® statistical software package from SAS Institute, Inc., was used to generate the statistical
analyses presented in this report [1].

2.0 BACKGROUND

The elemental concentrations of samples from the SRAT, SME, and MFT are determined by analytical
procedures conducted by the DWPF lab, The SME and MFT concentrations are measured on a vitrified
basis; that is, the results provided by the DWPF lab are in terms of grams of element per 100 grams of
vitrified material. Analyses of the SRAT material are reported as percentages of total dried solids; that is,
the results are provided in grams of element per 100 grams of total solids. For all three vessels, the anions
of interest are reported in parts per million (ppm).

Only the data reported by the DWPF lab (that is, the data provided by the lab as representative of the
samples taken) are available for this analysis. In some cases, the sample results reported may be a subset
of the sample results generated by the analytical procedures. A thorough assessment of the DWPF lab’s
analytical procedures would require the complete set of data. Thus, the statistics reported here, specifically,
as they relate to analytical uncertainties, are limited to the reported data for these samples.

Tables 1-4 in the Appendix provides a listing of the results by sample, batch, and vessel.

3.0 DISCUSSION

As a preliminary step in conducting the statistical analyses discussed in this section, the data were screened
for outliers. Summary statistics, including histograms, were prepared to assist in this part of the data
review. These results are presented in Exhibits 1-4 in the Appendix. Summary information for each vessel
in the form of analyte means, standard deviations, and percent coefficients of variation is presented in Table
5 of the Appendix.

An additional overview of these data is provided by Exhibit 5 in the Appendix. In this exhibit, a chart is
displayed for each analyte. This chart provides a look at the sample measurements for each batch for each
of the four vessels considered in this study.

Another observation, and one of significance in the subsequent analyses, concerns the results for batches
19, 20, and 21 versus the remainder of the study. For some analytes, these earlier results differ from the
latter results due to the composition of the initial heels of the four vessels being different from the actual
waste composition received from the tank farm. These initial heel compositions are of the simulated slurry
used during the Waste Qualification Runs. Some of the plots of Exhibit 5 display short-lived trends over
the initial batches as a consequence of the impact of these heels. In the analyses that follow (where
estimating variabilities and their sources are the objective) a separate analysis is conducted excluding these
earlier batches to gain a better understanding of these components of variation for the waste stream.

WSRC-RP-97-207 Revision 0



3.1 Sources of Variation By Vessel

The set of measurements on each analyte for each batch at each vessel provides an opportunity to explore
the sources of variation in the values. Specifically, for each analyte and vessel, a random effects model
such as the following can be fit to the available data:

Yi=HRta+ep I
where

i=1, 2, ..., n, (the batch index, corresponding to batches 19, 20, ...., 30),
=1, 2, ..., m (the sample index, corresponding to sample 1, 2, 3, ...},
yj; is the jth measurement for the given analyte/vessel at batch i, and

s the true underlying analyte value for the given vessel over this first set of
batches.

a; is the random effect for batch i (this includes batch-te-batch differences as well as

effects due to longer-term differences in the analytical procedures such as instrument
calibrations).

€ji;) s the residual random effect (due to sample-to-sample and anatytical/measurement
emrors) attributable with the jth sample for batch i..

For this model, each term present (except for |L) is considered as a random variable (i.e., both batch and

residual effects are considered as random effects) with a zero mean and a constant variance. These random
variables are assumed to be independent and each is usually assumed to follow a normal probability

distribution. Let the variances due to batch and residual variation be denoted by 0‘2b and o°, respectively.

The objective of this analysis is to estimate each of the sigmas, the estimates of variability from each of
the identified sources. This will also lead to an understanding of the errors associated with estimating

;.

Since variabilities are being explored, two analyses were conducted for each analyte/vessel combination,
Initially, model (1) was fit to all SRAT Receipt, SRAT Product, SME, and MFT sample results. Then,
batches 19-21 were excluded, and the model fit to the remaining data for each analyte/vessel combination,
The results from these latter fits are provided in Exhibits 6 through 9 in the Appendix. Information from
these exhibits as well as the corresponding results from the initial fit (i.e., the fit conducted using all the

data) has been summarized in Tables 6.1-6.4 of the Appendix.!

The columns of these tables that are of primary interest are those showing the components of variation as
percentages (batch versus residual) and those showing the percent coefficients of variation for the total,
batch, and residual variations. A feel for the consistency of the incoming slurry is provided by the “batch”
component in Table 6.1 for the SRAT receipts. In general, for all of the vessels, the data from batches
after 21 (the results presented at the bottom of each of the tables) show smaller batch-to-batch variation
than the data from all the batches (the top portions of these tables). The relative contributions of batch-to-
batch versus residual, which includes analytical, are presented in these tables as well.

INote that some analytes were below the detection Hmit of their analytical procedures, and that in some instances
the detection limits for some analytes (e.g., chloride, fluoride, and sulfate) were the same. Also, for some analytes
there were not enough data to conduct some of the statistical procedures.
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3.2 Differences Between the SME and MFT Measurements

Exhibit 10 in the Appendix provides a comparison of the SME and MFT. This comparison is in the form
of a paired-t test for each analyte common to the two tanks. The averages of the sample measurements for
each batch at each vessel are the basis for this comparison.

The following analytes show a statistically significant difference {at the 5% level):

1.7 wi%)
0.42 wi%)

Total Solids (wt%a): SME value > MFT value {Mean Difference
Iron (wt%e): SME value > MFT value {Mean Difference

il

A higher Total Solids in the SME versus the MFT is not unexpected since the MFT is not sampled
immediately following the transfer from the SME but is sampled somewhat later, potentially, after the
MFT pumps have been primed with water.

In addition, the SME values for Aluminum and Copper were statistically different from (i.e., larger than)
the MFT values at the 10% significance level. The SME values for the ratio of Iron to Lithium were
statistically different from (i.e., larger than) those from the MFT at the 5% significance level (this is
probably due to the difference in the Iron noted above). These differences should be tracked over the next
several batches to see if these trends continue.

3.3 Correlations Ameong the Batch Averages by Vessel

The correlations among the analytical results from the latter batches (i.e., batches 22 through 30) have also
been investigated. These correlations are measures of the linear relationships among these data. Tables
7.1 - 7.4 in the Appendix provides this information by vessel for batch averages of a portion of the
analytes.2 Exhibit 11 in the Appendix provides scatter plots of these same data.

Recall that linear correlations fall between -1 and 1 (inclusive). Two sets of these average measurements
are positively correlated if the direction of changes, increases and/or decreases, of one set follow, in general,
the direction of change of the other set over the batches. If the directions of change are opposite for the two
sets of average measurements, then the two analytes would be negatively correlated. As expected (for each
vessel), there are a number of highly correlated analytes. Those with a (absolute} correlation of 85% or

greater are indicated in the following table3:

Element Al B Ca Cr Cu Fe Li K Mg Mn Na Ni Si Ti U Zr
R R r RSM

Al RP RPSM

Ca ; M R PSM RM

Cu 3 : M

2This analysis includes only those analytes which were consistently measured and which were consistently
above detection limits.

3The absolute correlations for each of the four vessels, SRAT Receipt, SRAT Product, SME, and MFT that are
greater than 85% are represented by the letters r, p, 5, and m, respectively. A capital letter indicates a positive
correlation, a small letter a negative.
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3.4 Comparisons Between the Variabilities of These Data and Those Used in PCCS

Table 8 in the Appendix provides an opportunity for comparisons between the SME variabilities
demonstrated in batches 22 through 30 and those currently being used in PCCS [2]. The current version of
PCCS computes the variance for each constraint two ways, both using the historical relative standard
deviations (RSD’s). These RSD’s are multiplied by the historical means of the elemental concentrations to
compute one variance, and they are multiplied by the average concentrations of the current samples to

compute the other.* The larger of the two is used by PCCS to determine the appropriate Measurement
Acceptable Region.

In Table 8, the two approaches used in PCCS are applied only to the extent of computing standard
deviations for the sample elemental concentrations. These values appear as the last two columns in the
table.

How should the columns of this table be compared? The (historical) sample-to-sample standard deviations
used in PCCS were based on the prototypic studies which involved samples taken at the same time being
analyzed under different instrument calibrations. For the SME, the samples from each batch were usually
analyzed under one instrument calibration. Thus, for the SME results, contributions are made to the batch
variability from instrument calibrations, and thus are included in the “Batch™ columns of Table 8. The
“Residual” columns of the table are pooled estimates of variation that includes sampling methodology and
equipment and analytical procedures. Thus, it would not be too surprising if the historical standard
deviations are somewhat larger than the “Residual” portion of the SME results,

For most of the analytes, the comparison between the SME and PCCS variations show no anomalies. The
exceptions, which involve the average concentrations more than anything else, are chromium (the current
average is an order of magnitude larger than historical), potassium (the current average is about one third of
the historical), and titanium (the current average is an order of magnitude smaller than the historical
average). Chromium is a minor component, and the differences for potassium and titanium are due to
sludge-only processing (i.e., no PHA).

4.0 CONCLUDING COMMENTS

The measurements derived from samples taken during the processing of batches 19 through 30 at the
DWPF affords an opportunity for review and comparisons. This report has looked at some of the statistics
from these data.

Only the data reported by the DWPF lab (that is, the data provided by the lab as representative of the
samples taken) are available for this analysis. In some cases, the sample results reported may be a subset
of the sample results generated by the analytical procedures. A thorough assessment of the DWPF lab’s
analytical procedures would require the complete set of data. Thus, the statistics reported here, specifically,
as they relate to analytical uncertainties, are limited to the reported data for these sampies.

A feel for the consistency of the incoming slurry is the estimation of the components of variation for the
SRAT receipts. In general, for all of the vessels, the data from batches after 21 show smaller batch-to-
batch variation than the data from all the batches. The relative contributions of batch-to-batch versus
residual, which includes analytical, are presented in these analyses.

A comparison of the results for the SME versus those of the MFT, shows a statistically significant
difference (at the 5% level) for Total Solids (SME value > MFT value; Mean Difference = 1.7 wt%) and
Iron (SME value > MFT value; Mean Difference = 0.42 wt%). A higher Total Solids in the SME versus
the MFT is not unexpected since the MFT is not sampled immediately following the transfer from the
SME but is sampled somewhat later, potentially, after the MFT pumps have been primed with water.

4 The historical correlations among the analyte measurements are also considered in these variance

calculations, They are not considered in this report.
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In addition, the SME values for Aluminum and Copper were statistically different from (i.e., larger than)
the MFT values at the 10% significance level. These differences should be tracked over the next several
batches to see if these trends continue.

5.0 QUALITY ASSURANCE

The statistical analyses completed as part of this study were conducted using IMP®, a statistical software package from
SAS Institute [1}. This system is a commercial application software package, and its use in support of these analyses
necessitates no special quality assurance justification.

A listing of all data considered in the analyses is provided as well as the results of all of the statistical routines utilized.
This ailows for complete reproducibility of all results reported hercin. No other steps, beyond these, are deemed necessary
to comply with the applicable, quality assurance requirements as prescribed in [3] and [4].

REFERENCES
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1994,
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APPENDIX

Table 1:

Tank

SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
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Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Recetpt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Reccipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Heceipt
Receipt
Receipt

DWPF SRAT Receipt Sample Results for Batches 19 Through 30

Batch
19
19
19
19
20
20
20
20
21
21
21
21
22
22
22
212
23
23
23
23
24
24
24
24
25
25
25
25
26
26
26
25
27
27
27
27
28
28
28
28
29
29
29
29
3o
30
30
3o

Sample

b = b W — B W e B R e e b b e e R — ol R = B LB e e WO R e B L B o B e R — Bl B =

Total Calcined Insoluble

Solids
(wi%h)
15.82
£4.09
15.80
16,08
14.40
14.54
14.72
14.55
15.80
15.70
15.60
16,10
15.72
15.74
15.85
15.70
15.69
15.74
15.94
15.99
15.42
1518
15.16
15.20
15,93
16.15
16.06
16.08
16.51
16.66
16.44
16.40
15.49
15.51
16.90
15.84
15.93
15.84
15,39
15.80
14.92
14,93
14.99
14.99
16,15
16.13
16,12
16.14

Solids
{wi%h)
13,60
12.12
13.43
13.68
12,39
12.42
12.65
12.44
11.47
11.27
11.67
1147
£3.48
13.35
13.54
13.11
13.61
13.86
13.73

13.24
13,06
13.23
13.07
13,73
13.95
14,10
14.10
13.70
13.56
14.27
13.16
13.58
13.99
13.90
13.24

12.33
12,89
13,09
12.54
13.89
13.74
14,02
13,79

Solids
(wt%)
11.07
.19
10.97
11.09
10.70
11.31
11.42
11.25
10.30
10.40
10.50
10.4¢
10.78
12.69
12.84
12.98
12.4]1
12.29
12.36
12.45
11.31
11.26
11.83
11.41
12,31
12.25
12.33
12,30

Total
Density Hydroxide
(g/mL}) (eq/L)
1.06% 0.156
1.105
1.057
1121 .
1.037 0.037
1.024
1.054
1.008 .
1.124 0.173
1.141 0.180
1.139
1.138 .
1.043 0.182
1.044 ¢.188
1.053
1,050 .
1.082 0.176
1.070 0,142
1.100
1.075 .
1.040 0.164
1.050
1.056
1.057 .
1.102 0.151
1.084 0151
1.117 0.151
1.091 0.151
1.102 0.171
1.123 0
1.123 0.1
1.142 0.171
1.093 0.146
1.087 0.144
1.089 0.146
1.104 0.146
1.111 0.193
1.125% 0.193
1.126 0.193
1.130 0.193
1.023 0.174
1.081 0.174
1.053 0.174
1.051 0.174
1,109 0.188
1.134 0.188
1.088 0.188
1.124 0.188

Formate Chloride

(ppm)
3640
3730
3940
3700
5240
5240
5260
4920
4220
3640
3520
3830
2900
2800
3020
2880
3080
2830
2790
2640
31360
3120
3330
30%0
3470
3120
3000
3210
3730
3760
3930
3830
3570
3520
3470
3500
2770
2700
2690
2840
3180
3250
3250
3220
KRREH
3240
3390
3280

(ppm)
163
158
133
125
105
108
102
107
102
99,1
101
120
983
1000
1140
1150
1020
1090
1080
1050
1090
1060
1070
1020
263
B66
991
955
797
940
1130
1140
1080
1070
1690
1100
1120
9935
994
985
1050
110
1020
1050
676
949
1100
892

Fluoride
(ppm)
952
96.4
97.2
91.9
105
108
102
107
162
991
101
120
983
1000
1140
150
1020
1090
1080
1050
1090
1060
1070
1020
863
B65
991
955
797
940
1130
i140
1080
1070
1090
11430
1120
995
994
9835
1050
1o
1020
1050
676
9449
1100
892

Nitrate
(ppm)
9510

10300
9640
9740

13700

12900

13600

12500

12400

11500

1400

16700

15300

14700

16000

15100

16300

15800

15700

15200

14400

13600

14100

13200

14500

12900

12500

13800

15000

15900

15400

15200

12600

12700

12500

12700

11000

11000

11000

11000

11500

it100

11100

11300

12900

13300

13900

13400

Revision 0

Nitrite
(ppm)
6610
6780
&970
5550
6080
6050
5970
5800
7210
7110
T850
7560
7110
7070
7420
7240
6770
7160
6790
5890
6720
6910
6620
6550
6640
6500
6550
6610
7290
7370
7770
7240
7110
7130
6890
6870
7460
7290
73130
7340
6610
6640
6640
6790
6780
6980
7340
6920

Sulfate
{ppm)
519
521
521
477
621
591
603
604
735
T13
731
T2
983
10¢0
1140
1150
1020
1690
1080
1050
1090
1060
1070
1020
853
B66
991
955
845
940
1130
1140
1080
1030
1090
1100
1120
995
994
985
1020
1050
1059
1110
170
892
949
1100



Table I:

Tank

SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
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Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt

DWPF SRAT Receipt Sample Results for Batches 19 Through 30
(Continued)

Batch
19
19
19
19
20
20
20
20
21
21
21
21
22
22
22
22
23
23
23
23
24
24
24
24
25
25
25
25
26
26
26
26
27
27
27
27
28
28
18
18
29
29
29
29
k14
30
30
30

Sample

A B e B Lo R o B L R o b L o= e L R = B D e o L B e B L B e L b e e LW D e e T B o D e

Aluminum
(wt%)
5718
6.006
5.979
6.115
5.991
5.954
5.246
6.275
6.481
6.789
6.743
6.162
6.950
6.926
6.785
6.852
5.983
6.724
6.906
6.315
6.921
1.082
7.090
6.966
6.661
6.825
6.871
6.831
6.733
6.449
6.509
6.387
6.726
6.766
6.853
6.792
6.775
7.078
6.879
6.984
6.374
6.236
6.405
6,582
6.564
6.272
6.607
6.733

Boron
{w'4)
0.127
0.106
D.159
0.123
G.066
0,073
0.065
0.077

Calcium Chromium

(Wi%)
2.398
2.568
2.542
2,677
2332
2.311
2.071
2.459
2.354
2,523
2.630
2.239
2.635
2.643
2.573
2.606
2.684
2.559
2.624
2,599
2,505
2.552
2.633
2.580
2.454
2.610
2,647
2,635
2.435
2,380
2.193
2.250
2.497
2.556
2.597
2.548
2.525
2.683
2.616
2.665
2.258
2.273
2.292
2.370
2.335
2.304
2.406
2479

(W)
0.638
0.037

COoLOOoCOLOo 00000000 OO0 00OD00DoCOoCDDODoDODTODOTE
-]

Copper
(w1%)
0.227
0.242
0.23%
0.256
0.282
0.28t
0.248
0.300
0.273
0.294
0.286
0.284
0.279
0.294
0.282
0.27%5
0.290
0.278
0.284
0.285
0.286
0.293
0.296
0.287
0273
0.279
0.293
0.280
0.259
0.248
0.255
0,249
0.293
0.290
0.296
0,289
0,228
0.239
0.231
0.238
0.235
0.24)
0.234
0.242
0.273
0.259
0.278
0.301

Iron Potassium

{wrte)
27.149
28.908
28.765
29.469
24.673
24.542
21.835
26.165
25.118
26.503
26,358
24223
26.766
26.780
26.195
26.319
27.634
26.780
26,973
27.324
26.193
27.184
26.934
26.446
25.445
25,779
26.250
25.547
25.054
24.042
24.738
24218
25.928
25.810
26.361
25,725
26.115
27.163
26.497
27.070
24.322
24,675
24.214
25.002
24.749
23.516
24,895
25.701

(wt%}
0.329
0.277
0.295
0.337
0.086
0.112
0.076
0.094
0.030
0.041
0.029
0.025
0.052
0.147
0.102
0.061
0.043
0.034
0.018
0.044
0.032
0.038
0.034
0.033
0.076
0.055
0.060
0.058
0.036
0.044
0.044
0.038
0.025
0.023
0.015
0.015
0.015
0.012
0,012
0.011
0,036
0.036
0.041
0.037
0.036
0,045
0.038
0.030

Lithium Magnesivm

(W%)  (w1%)
. 1.

1
]
1
i
1
1
i
|
1
1
1
1
1
1
i
i
|
i
1
i
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
|
|
|
1
1

1
1

168
217
213
267
126
143
016
218
279
343
353
193
345
328
319
326
282
.260
275
290
360
350
370
390
250
275
294
262
309
259
241
217
292
314
325
323
.288
A2
yal
357
A41
039
185
.206
239
180
235
315
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Table 1:

Tank

SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT
SRAT

Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt
Receipt

DWPF SRAT Receipt Sample Results for Batches 19 Through 30

Batch
19
19
19
19
20
20
20
29
2]
2]
21
21
22
22
22
22
23
23
23
23
24
24
24
24
25
25
25
25
26
26
26
246
27
27
27
27
28
28
28
238
29
29
29
29
30
30
3o
30

WSRC-RP-97-207

Sample

B B B GRS e B W R e b Uk B e e M b e L D e b L B e B W R e b b B e L B = B G RO — e L D

Manganese
(wi%)
3.016
3.202
3.165
3.262
2.647
2.647
2.344
2.806
2.666
2.829
2.805
2.568
2.832
2.846
2.776
2.784
2.863
2,173
2.788
2824
2.797
2.882
2.866
2.811
2.668
2.733
2116
2.737
2.656
2.546
2.600
2.550
2,753
2.737
2.794
2.733
2.762
2.847
2.797
2.855
2.583
2.607
2.562
2.636
2.613
2.484
2.618
2.695

{Continued)
Sodium Nickel
(wi%) (wt%)
7.607 0.272
6.840 0.290
7.130 0.289
8.262 0.299
5.966 0.258
7.435 0.260
5.020 0.231
6.451 0.276
5.847 0.283
5.379 0,308
5.765 0.360
5.693 0.284
5.708 0.311
5.259 0.339
6.038 0.320
5.569 0.301
5.081 0.288
5.745 0.287
5.327 0.285
6.977 0.289
5.961 0.293
6.249 (.305
5.970 0.314
6.257 0.307
7.216 ¢.288
6,568 0.292
5917 0.300
6.159 0.293
7.917 0.280
7.763 0.266
8.230 0.281
8.101 0.275
6.112 0.295
6.366 0.292
5618 0.297
5974 0.290
6.020 0.298
6.143 0.309
5.652 06.301
5.767 0.307
7.350 0.272
7.385 0.284
7.303 0.283
7.540 0.291
8.218 1.276
3.480 0.263
7.957 0.280
5919 0.290

Silicon
(with)
0.992
0,931
1.055
1.081
0.578
0.760
0.548
0.682
0,848
1.132
1.020
0.985
1.790
1.882
1.801
1.748
0.744
0.713
0.753
0,781
0.719
0.808
0918
0.980
0.795
0.875
0.726
0.680
0.879
0.871
0.778
0.786
0.760
0.696
0.674
0.512
0.693
0.924
0.637
0.775
0,649
0.638
0.696
0618
0.758
0.839
1.114
2513

Titanium
{(wi%)
0.054
0.057
0.060
0.059
0.030
0.029
0.025
0.030
0.029
0.031
0.022
¢.020
0018
0.033
0.026
0018
0.014
0.014
0.013
0.014
0.013
0.013
0.013
0,013
0.015
0.023
0.017
0.014
0.014
0.021
0.015
¢.015
0.013
0.012
0.012
0.012
0.014
0.017
0.015
0.018
0.013
0.014
0.013
0.014
0.039
0.028
0.023
4.067

Uranium  Zirconigm

(wit's)
0.347
0.376
0.374
0.387
1.742
1.749
1.550
1.849
2,494
2.628
2.636
2.318
2.858
2.818
2.7179
2.830
2.984
2.872
2912
2.936
2.906
2.996
2,974
2915
2.844
2.896
2,953
2.906
2.791
2.667
2.752
2.687
2.800
2.804
2.855
2.816
2.880
2.957
2.924
21986
2.716
2.791
2.704
2.780
2.735
2.595
2.696
2.780

(Wit}
0.095
0.102
0.101
0.111
0.042
0.038
0.035
0.040
0.024
0.023
0.025
0.024
0.020
0.022
0.024
0.020
0,021
0.027
0.027
0.022
0.099
0.088
0.085
0.153
0.040
0.035
0.035
0.021
0.015
0.014
0.013
0.014
0.019
0.016
0.015
0.016
0.023
0.018
0.015
¢.017
0.013
0013
0.013
0.014
0,016
0.014
0.014
0.018

TIC

(ppm)
1130

797
1s|oj
1020

896

586

1010
1010
1010
1010
876
8§76
876
876
715

903

727
727
727
727
640
640
640
640
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Table 2: DWPF SRAT Product Sample Results for Batches 19 Through 30

Total Calcined Insoluble
Solids  Solids  Solids Density Formate Chloride Fluoride  Nitrate Nitrite  Phosphate  Sulfate

Tank Batch  Sample (W)  (wi%)  (w%)  (gml)  (ppm)  (ppm)  (ppm)}  (pm)  (ppm) (ppm)  (ppm)

SRAT Prod 19 2371 19.28 15.33 1.195 27700 115 - 96.1 40500 687 96.1 379
SRAT Prod 19 23.72 19.22 14,10 1,165 27800 114 993 44100 697 99.3 367
SRAT Prod 19 23,712 19.09 14.84 1.175 26300 [17 95 41400 717 95 366
SRAT Prod 19 22.92 21.51 15.19 F.167 27900 118 115 36700 704 115 409
SRAT Prod 20 18.90 13.61 1.152 15800 82.8 82.8 34600 828 82.8 658
SRAT Prod 20 18.35 12.63 . 1.152 16200 tos 105 34500 105 105 658
SRAT Prod 20 21.59 16.55 . 1.143 16400 101 101 33900 101 101 657
SRAT Prod 20 24.75 19,19 . 1.14% 19200 126 126 31400 126 126 735
SRAT Prod 21 22.68 18.02 11.84 1.157 16000 1090 1090 61900 1090 1320 1630
SRAT Prod 21 22.61 17.02 12.63 1.166 14400 1o 1110 55300 Lo 1090 1730
SRAT Prod 21 22.57 17.36 12.63 1.184 14300 1090 1090 62100 1090 1090 1210
SRAT Prod 21 22.65 17.43 12.74 1.157 14500 1200 1200 57200 1200 1200 1110
SRAT Prod 21 . . . . 15800 8700 8700 54300 8700 8700 8700
SRAT Prod 22 23.55 19.00 15.50 124 13200 1060 1060 54700 1060 1060 1060
SRAT Prod 22 23.64 19.26 14.96 LH47 12800 1070 1079 53400 1070 1070 1070

SRAT Prod 22
SRAT Prod 22
SRAT Prod 23
SRAT Prod 23
SRAT Prod 23
SRAT Prod 23
SRAT Prod 24

23.50 18.94 16.19
23.49 19.18 15.01
23.31 18.82 16.75
23.33 18.69 21.41
24.04 19.77 17.22
23.50 19.02 17.27
22.69 18.15 14.53

172 12900 1080 1080 55800 1080 1080 1080
168 12900 1050 1050 53400 i050 1050 1050
71 14600 946 946 46900 946 946 946
153 13900 1020 1020 50600 1020 1020 1020
206 16100 1180 1180 45700 1180 1180 1180
181 14200 1290 1290 46900 1290 1290 1290
30 14000 1020 1020 3B0OO 1020 1020 1020

e B = b L B e I L B e fa W R e B LN — b R = B W b = o W M= o W R = U B W RN = e W R B D B e

1

1

1

1

1

1

1

1

1
SRAT Prod 24 22.59 18.62 14.78 1.169 13809 1020 1020 38600 1020 1020 1020
SRAT Pred 24 22.74 18.69 14.77 1.166 14200 1110 1m1g¢ 37700 1110 1110 111¢
SRAT Prod 24 22.69 18.56 15.19 1160 13900 1050 1050 37600 1050 1050 1050
SRAT Prod 25 25.13 20.97 15.58 1.148 14600 979 979 42500 979 . 1220
SRAT Prod 25 22.69 18.84 14,97 1,153 14200 1090 1090 41500 1090 . 1180
SRAT Prod 25 22.63 18.53 14.79 1172 13990 1060 1060 46560 1060 . 1190
SRAT Prod 25 22.69 18.41 14.82 1.164 13400 1060 1060 42600 1060 . 1100
SRAT Prod 26 23.45 17.29 14,08 1.156 16700 1110 1110 39100 1110 1110 1110
SRAT Prod 26 23.20 18.01 13.94 1.153 16900 1370 1370 39900 1370 1370 1370
SRAT Prod 26 21.52 15,04 i4.15 1.154 16200 1230 1230 38000 1230 1230 1230
SRAT Prod 26 21.50 15.62 i4.01 1.132 16700 1480 1480 38800 1480 1480 1480
SRAT Prod 27 212.83 18.33 12.67 1.134 17400 1120 1120 40300 1120 1120 1170
SRAT Prod 27 18.66 14.95 11.56 1.141 18000 1090 1090 40700 1090 1090 1150
SRAT Prod 27 22.78 18.68 12.99 1.180 17400 1070 1070 40000 1070 1070 1160
SRAT Prod 27 22.82 18.07 12.53 1.159 17800 1170 1170 39400 1170 1170 1170
SRAT Prod 28 20,61 16.78 14 82 1.108 14600 745 745 35300 745 . 894
SRAT Prod 28 20.58 16.47 14.06 1115 14800 B73 873 37800 873 . 969
SRAT Prod 28 20.59 16.38 14.28 1.123 14600 1060 1060 34600 1060 . 1000
SRAT Prod 28 20.67 16.38 14,24 1.113 14600 945 945 33000 945 . 1060
SRAT Prod 29 21.59 17.51 14.07 1.118 13800 1040 1040 34700 1040 1040 1040
SRAT Prod 29 21.75 17.87 14.08 1.139 14000 972 972 35200 972 972 972
SRAT Prod 29 21.61 18.12 14.05 1.128 13700 1090 1090 34500 1090 1090 1090
SRAT Prod 29 21.70 17.10 14,06 E.165 13900 1450 1450 33400 1450 1450 1450
SRAT Prod 3o 22.66 18.40 18.27 1,147 14100 1010 1010 36400 2410 1010 1010
SRAT Prod 30 22.71 i8.35 17.51 1.142 14500 1270 1270 35900 2460 1270 1270
SRAT Prod 30 22.69 18.61 1832 1.140 14300 1200 1200 35400 2410 1200 1200
SRAT Prod 3o 22.73 18.48 17.82 1139 14500 1180 - 1180 35100 2390 E180 1180

WSRC-RP-97-207 Revision 0



Table 2:

Tank
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod

Batch
19
19
19
19
20
20
20
20
21
2]
21
21
21
22
22
22
22
23
23
23
23
24
24
24
24
25
25
25
25
26
26
26
26
27
27
27
27
28
28
28
28
29
29
19
29
30
30
30
30

DWPF SRAT Product Sample Results for Batches 19 Through 30
(Continued)

Sample

1
2
3
4
1
2
3
4
1
2
3
4
5
|
2
3
4
|
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
k3
4
|
2
3
4
1
2
3
4
1
2
3
4

WSRC-RP-97-207

Aluminum
(wi%)
5.558
5.281
5.655
5.257
5.537
5.5435
5.570
5.790
5.534
5331
5,472
5.439

6.096
6.094
6.125
6.137
6.441
6.286
6.135
6.431
6.379
6,257
6.259
6.213
6.397
6.405
5.420
6.048

5751
6.193
5.866
5979
6.622
6.604
6.814
6.713

Boron
(wt%e)
0.156
0.104
0.075
0.0%0
0.059
0.107
0.054
0.103

Calcium  Chromium

(wt%)
1.806
1.945
1.782
2.035
2.046
2.034
2.001
1.884
1.786
1.737
1.814
1.789

1.898
1.898
1.886
1.87
1.864
1.943
1.917
1.943
2,009
1.011
2.015
1.983
1.803
1.919%
1.772
2,058

1.770
1.713
1.821
1.723
2,165
2,168
2119
2.160

(wi%)
0.106
0.100
0.117
0.089
0.111
0.111
0,118
0.120
0.5136
0.137
0.134
0.132

156
154
158
155
167
165
162
162
168
169
17
166
168
164
166
156

coeeveonoooooo0 @S

170
165
169
175
167
168
167
169

i g

Copper
(wi%s)
0.878
0.838
0.891
0.832
1.039
1,042
1.044
1.086
0.901
0.899
0.880
0.885

0.916
0.919
0.927
0.920
1.004
0.967
0.991
0.997
0.964
0.904
0.940
0.939
0.879
¢.854
0.811
0.817

0.989
0.952
0.986
1.014
0.880
0.878
0.906
0.893

Iron Potassium

(w1%)
26,269
25.007
26,476
24 848
22,735
22.843
22,932
23.826
21.393
21.243
21.070
21.086

2210
22.711
23,324
23.130
24.303
23.624
24.022
24.247
23.753
23.518
23.490
23.417
23.521
23,580
22.085
22,932

23.003
22.528
23.078
23.678
23.908
23.843
24,025
24327

(wr*)
0.270
0.274
0.249
0.304
0.136
0.12¢9
0.126
0.118
0.053
0.049
0.058
0.049

0.036
0.042
0.063
0.043
0.025
0.031
0.031
0.035
0.028
0.026
0.022
0.040
0.033
0.032
0.033
04.021

0.063
0.070
0.082
0.059
0.062
0,051
0.044
0.049

10

Lithium Magnesivm
(wt%) (1%}
0.871

0.900

0.857

0.935

04.995

0.997

0.978

0.964

0.905

0.837

0.934

0.915

0,918
0.910
0.903
0.937
¢.833
.923
0.831
0.912
0.954
0.992
0.994
0.961
0.844
0.939
0.812
0.935

0.709
0,787
0.740
0.631
1.035
£.033
0.989
1.024
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Table 2:

Tank
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod
SRAT Prod

DWPF SRAT Product Sample Results for Batches 19 Through 30

Manganese
Batch Sample {wi%)
19 1 2,883
19 2 2,755
i9 3 2.390
19 4 2.743
20 ! 2.404
20 2 2.409
20 3 2.404
10 4 2.459
21 i 2,100
21 2 2.070
21 3 2.106
21 4 2.096
21 5 .
22 1 2.259
22 2 2.247
22 3 2.271
22 4 2.257
23 i 2,527
23 2 2,455
23 3 2.499
23 4 2.524
24 1 2,501
24 2 2.480
24 3 2.468
24 4 2.457
25 1 2.539
25 2 2.512
25 3 2.360
25 4 2.417
26 1
26 2
26 3
26 4
27 1
27 2
27 3
27 4
18 1
28 2
28 3
28 4 .
19 1 2.452
29 2 2,388
29 3 2.452
29 4 2.510
30 1 2,615
30 2 2.609
30 3 2.666
30 4 2.650

WSRC-RP-97-207

(Continued)
Sodium Nickel
(wt%a) (wit%)
6.210 0.307
6.526 0.249
5958 0.269
7.046 0.259
7.628 0.247
7.574 0.242
7.370 0.244
7.139 0.254
6.700 0.240
6.404 0.239
6.760 0.234
6.688 0.239
6.741 0.257
6.712 0.252
6,753 0.247
6.640 0.248
6.191 0.272
6.471 0.263
6.421 0.271
6.648 0,275
6.6135 0.270
6.430 0.264
6870 0.294
6.835 0.267
5.983 0.266
6.493 0.265
6.592 0.246
6.958 0.251
5.445 0.266
4.839 0.268
5.836 0.265
5,295 0.280
7.091 0.273
7177 0.274
6.353 0.281
6,843 0.277

Silicon
(wi%)
0912
0.933
0,976
0.812
1.258
1.123
0.995
1.099
0.808
0.764
0.788
0.696

1.011
0.933
0.807
0.839
0.828
0.945
0.873
0.825
0.822
1.085
0.874
1.074
0976
1.037
0.992
0.858

0.625
0.656
0.708
0.675
0.76%
0.800
0.735
0.777

Titanium
{wi)
0.058
0.051
0.063
0.052
0,027
0.027
0.027
0.027
0.043
0.044
0,030
0.026

0.014
0.013
0.013
0.013
0.012
0.013
¢.013
0.013
0110
0110
0.120
0.170
0.012
c.on
0.011
0.012

0.018
0.016
0.016
0.015
0.012
0.012
0012
0.012

11

Uranium  Zirconium

(wt¥)

1.615
1.634
1.629
1.697
2.194
2.192
2,130
2.142

2.435
2.424
2.492
2.534
2.676
2.567
2.634
2.652
2.591
2.580
2.562
2.548
2.155
2.667
2.520
2,537

2.709
2.606
2713
2,126
2.785
2.769
2.856
2.819

(wt%)
0,103
0.094
0.107
0.096
0.040
0.039
0.038
0.042
0.019
0.019
0.020
0.019

0.020
0.020
0.025
0.023
0.079
0.083
0.073
0.086
0.050
0.053
0.056
0.107
0.022
0.027
0.022
0.019

¢.o1s
0.015
0.015
0.015
0.014
0.014
0.014
0.014
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Table 3:
Tank Batch
SME 19
SME 19
SME 19
SME 19
SME 19
SME 19
SME 20
SME 20
SME 20
SME 20
SME 21
SME 21
SME 21
SME 21
SME 22
SME 22
SME 22
SME 22
SME 23
SME 23
SME 23
SME 23
SME 23
SME 24
SME 24
SME 24
SME 24
SME 25
SME 25
SME 25
SME 25
SME 26
SME 26
SME 26
SME 26
SME 27
SME 27
SME 27
SME 27
SME 28
SME 28
SME 28
SME 28
SME 29
SME 19
SME 29
SME 29

DWPF SME Sample Results for Batches 19 Through 30

Sample

L i T T T N R e T I R T P N Y R T I - N Tl T B T S TR N Sy, N 7 W U R

WSRC-RP-97-207

Total
Solids
(wi%)
55.48
49.70
49.98
52.89

48.86
47.83
47.45
47.32
47.73
48.31
48.99
48.14
49,16
48.65
48.24
47.81
52.13
52.00
32.17
52,34

49.37
49.42
48,51
49.68
48.23
48.31
46.82
50.54
50.59
51.12
51.19
50.07
53.09
51.95
53
53.62
49.56
50.26
49.54
50.67
45,88
48.33
48,01
46.40

Caicined Insoluble

Sotids
(i)
50.39
47.35
43.04
47.04

43.26
42,33
41.75
41.69
42.55
42,33
43.02
42.37
43,43
42.60
42,95
42.93
46,21
46,42
46.17
46.41

41.75
42.14
42.03
42,96
42,95
42,78
41,14
41.06
44,81
45.52
44.17
44.38
47.68
46,34
47.52
48.59
431,68
43.91
43,61
44 .54
40.48
43,02
43.39
41.1¢

Solids
(w1%)

38.08
35.70
3691
36.51
39.55
19.69
39.35
39.54
43.98
43.94
43.94
43 .88
44 95
43.72
43.73
43.48

38.75
39.03
39.39
39.40
372
39.67
39.92
39.95
43.09
42.98
42,80
42.94
44.97
4495
41.85
45.30
41.07
41.05
40.04
40.05
3%.72
39.59
39.61
39.52

Density
(g/mL}

t
t
1
1

367
341
396
397

389

545
436
456
453
447
579
529
512
517

455
428
A26
447
403
396
401

407

450

451

430

505
521
.505
545
430
421
419
418
427
412
441
398

Formate Chloride Fluoride

{ppm)
36700
37100
383100
33300

30500
31600
30400
31000
33600
36100
37200
38200
30200
30900
30000
30800
33300
30400
35900
33400

29800
32100
30000
29900
30800
33600
32500
32400
35100
33700
33200
30600
35700
37200
38200
38500
28800
37800
38700
34500
22200
29800
28600
26200

(ppm)
267
269
268
241

838
971
1120
1190
592
808
948
1070
120
1030
1060
1170
1010
969
1130
1240

102
1970
1080

966

975
1070
1160
1140
1o
1050

956
1080
1240
1270
1250
118¢

894
1060
1080

954
1100
1180
t130
1130

(ppm)
106
103
104
108

838
971
1120
1190
392
808
948
1070
1i2¢
1030
1060
1170
1010
969
1130
1240

102
1070
1080

966

975
1070
1160
1140
1110
1050

956
1080
1240
1270
125¢
1180

894
1060
1080

954
1100
1180
1130
1130

Nitrate

(ppm)
2290¢
22300
20800
21700

27000
28600
26300
26300
35200
46400
42700
42300
35000
36200
35100
35600
24700
24200
27000
26800

26500
27000
26600
23600
28600
26200
26200
24100
27100
27000
26100
24200
18900
26000
26500
26100
30900
34700
29400
27000
22600
19800
18500
19300

Nitrite
(ppm}
106
193
104
108

838
971
1120
1190
592
808
948
1070
1120
1030
1060
1170
1010
369
1130
1240

§02
1070
1080

966

975
1070
1160
1140
1110
1050

956
1080
1240
1270
1250
1180

394
1060
1080

934
1100
1180
1130
1130

Phosphate

(ppm}
106
103
104
108

2360
964
1120
971
592
308
948
1070
1120
1030
1060
1170
1010
969
1130
1240

102
107¢
1080

966

975
1070
1160
1140
1110
1050

956
1080
1240
1270
1250
1180

894
1060
1080

954
1100
F180
1130
1130

12

Sulfate

(ppm)
851
868
766
703

1950
1250
971
11%0
592
808
948
1070
1120
1030
1060
1170
1010
969
1130
12490

102
1079
1080

966

975
1070
1160
1140
1110
1050

956
1080
1240
1270
1250
L18¢

894
1060
1080

954
1100
1180
1130
1130
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Table 3:

Tank
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME

SME
SME
SME
SME
SME
SME
SME
SME
SME
SME
SME

Batch
t9
t9
19
19
19
19
20
0
0
20
21
21
21
21
22
22
22
22
23
23
13
23
23
24
24
4
24
15
25
15
25
26
16
6
26
27
27
7
27
28
18
28
28
29
29
19
29

DWPF SME Sample Results for Batches 19 Through 30
(Continued)

Sample

- T N . T o R - Ut R o R - P R T ot T - P R T i - I . TR S FU R W N ST R R - T I e T

WSRC-RP-97-207

Aluminum
{wi%a)
1.932
2.192
2.246
2.038
2.106
2.022
2.264
2.227
2.154
2,242
2.131
2.333
2.357
2.297
2.204
2,274
2.326
2.176
2.316
2.440
2311
2.384
2.313
2.357
2.369
2,296
2.439
2.818
2,638
2.560
2.571
2.405
2,496
2.423
2.454
2.202
2.241
1.980
2,102
2.5%90
2.458
2,358
2.497
2.291
2.102
2.147
1.344

Boron
(wi%s)
2.882
2,653
2.767
2.816
2879
2.474
2171
2.874
2.823
2.697
2838
2.835
2.701
2619
2.872
2.904
2.861
2.847
2.732
2911
2.924
2.802
2.894
2.763
2.810
2.8
2.779
2.944
2.849%
2.702
2.656
2.589
2.773
2 848
2.692
2,415
2.740
23775
2.581
2.582
2.666
2.529
2.692
2.319
2.073
2.579
2.710

Calcium Chromium

(wi%)
0.760
0.915
0.500
0.852
0.834
0.819
0,732
0.763
0.744
0.808
0.704
0.856
0,861
0.836
0.775
0.754
0.831
0.741
0,765
0.844
0.836
0,720
0.800
4.737
0.739
0.754
0.824
1.046
1.0F1
0.970
¢.968
0,905
0.890
0.886
0947
3.767
3.795
0.780
0.764
0.865
0.654
0.774
0814
9.730
0817
0.812
0.757

(wt%)
0.075
0.092
0.088
0.084
0.076
0.075
0.057
0.055
0.058
0.051
0.086
0.064
0.072
0.068
0.057
0.052
0.060
0.074
0.076
0.129
0.077
0.100
0.081
0.083
0.083
0.081
0.101
0.084
0.113
0.073
0.104
0.073
0.059
0.067
0.082
0.057
0.062
0.047
0.049
0,075
0.070
0.067
0.067
0.082
0.068
0.067
0.084

Copper
{wi%)
0.316
0.323
0.329
0.304
0.317
0.301
0.378
0.3%0
0.354
¢.371
0,314
0.354
0.355
0.353
0.322
0.331
0.342
0,326
0.299
0.315
0,298
0.299
0.3¢1
0.310
0.313
0.331
0.331
0.376
0.353
0.342
0.337
0.357
0.360
0,33
0.376
0318
0.324
0.330
0.311
0.364
0.323
0.352
0.328
0.333
0.319
0.332
0.341

Iron
(wtte)
B.636
8957
8955
B.455
8580
8.216
8.936
B.585
8.544
8912
7.841
8.574
8.713
8.545
7.742
§.008
8,251
7.821
§.229
8.883
8.325
8.761
§.459
8.345
8.488
§.440
8,633
10.081
9.394
9.131
9.163
8.555
§.755
2,542
8.763
7.86%
%.105
7619
7.804
9.202
§.323
8.860
8.723
§.193
7.738
7.69%
8.493

Potassium
{wt¥%)
0.449
0.482
0.462
0.453
0.488
0.462
0139
0.158
0.124
0.172
¢.131
0.095
0.097
0.076
0.128
0.093
0.081
0.070
0.118
0.115
0.114
0.067
0.055
0.092
0.092
0.106
0,086
0.031
0.051
0.069
0.065
0.062
0.092
0.066
0.109
0.025
0.159
0.03]
0.045
0.023
0.031
0.051
0.024
0.033
0.039
0.036
0.026

13

Lithium Magnesium
(wt%)

691
660
7717
122
.742
708
759
.801
797
.783
753
713

1
1
1
1
1
1
1
1
|
1
1
1
1
1.692
1.788
1.750
1.711
1.771
i.828
1.834
1.763
1,
1
i
1
i
I
1
1
1
!
!
1
1
i
1
1
|
|
|
|
|
1
1
1
1
t

803

.761
856
199
733
775
.840
.744
729
.883
793
740
797
.843
746
L7178
782
836

126
714
Ryl

530
137
614

(wi%)

1
1

1
1
1
1
I
I
!
1
1
1
!
1
1
1
1
1
1
1
1
1
!
1
I
I
1
1
1
1
1
1
1
l
I
1
1
i
1
1
1
I
1
1
I
1
1

RER]

228
.299

.223
246
.209
219

296
318
.229

376
274
330

303
332
286
229
249
217

202
251
214
197
255
4490

.369
346

429
322
308
312
394
277
291
211
241
378
.206
226
314
222
174
304
178
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Table 3:

Tank Batch
SME 19
SME 19
SME i9
SME 19
SME 19
SME 19
SME 20
SME 20
SME 20
SME 20
SME 21
SME 21
SME 21
SME 21
SME 22
SME 22
SME 22
SME 22
SME 23
SME 23
SME 23
SME 23
SME 23
SME 24
SME 24
SME 24
SME 24
SME 25
SME 25
SME 25
SME 25
SME 26
SME 26
SME 26
SME 26
SME 27
SME 27
SME 27
SME 27
SME 18
SME 28
SME 28
SME 28
SME 29
SME 29
SME 29
SME 29

WSRC-RP-97-207

Sample

Auu——&uu—huw—&uu—&un—&uu—-u&uw—hum-—-hwm—huu—mmbuu-—

Manganese
(wls)
1.067
1,099
1.102
1.033
1.051
1.006
0.942
0.90%
0.944
0.985
0,793
0.920
0.9
0.908
0.792
0.794
0.860
0.778
0.744
(.775
0.738
0.746
0.748
0.732
0.742
0.792
0.802
1.029
0.570
0.951
0.937
0.873
0.865
0.861
0.908
0.781
0.789
0.805
0.787
0,94}
0.813
¢.919
0.876
0.794
0.843
0.812
0.824

(Continued)
Sodium  Nickel
(W%)  (w1%)
8.017  0.164
8.653  0.180
9.284  0.182
8622  0.173
8.694  0.167
£.514  0.160
8.648  0.125
8.842  0.118
9.045  0.138
9280 0117
8639  0.113
8.835  0.104
9.237  0.106
3.771  0.108
8.901  0.093
8.750  0.093
8,750  0.102
8.692 0.1
8.737  0.089
8970  0.151
8.647 0,114
8.647  0.127
8.676  0.105
8.738  0.107
8436  0.110
8551 0.107
8.758  0.125
9.803  0.127
9444 0.130
9.281 0115
9.813  0.119
9.352 0,102
9323 0.104
9.219  0.111
9.736  0.111
8.768  0.096
9.085 0,101
9.025  0.101
8.728  0.092
9.393  0.108
9.086  0.102
9.097  0.106
9.172  0.103
8.722 0,089
§.409 0098
9.015  0.091
8.544  0.101

Silicon

(w1%)
23.241
22,670
23.947
23.369
23.829
23.200
24,074
24.232
23.638
23.779
24.103
23436
25.001
23.054
24.207
23.733
23.278
24.052
24 815
25.083
24.169
24.661
24.523
25.740
24.921
24.053
24.676
25125
23.521
23.618
25.293
24 816
13.654
24.211
25671
23.834
24 833
24.428
34,333
23.951
24333
23.740
23.658
23.214
21.043
24.109
22.296

DWPF SME Sample Results for Batches 19 Through 30

Titaniuvm Uranium Zirconium

(wit)
0.052
0.065
0.053
0,053
0.055
0.048
0.029
0,028
0.027
0.026
0.021
0.017
0.019
0.017
0.045
0.047
0.111
0.034
0.014
0.016
0.015
0.014
0.015
0.016
0.016
0.018
0.020
0.018
0.016
0.017
0.016
0.013
0.014
0.014
0.015
0.010
0.010
0.010
0.0101
0.013
0.019
0.017
0.029
0.010
0,010
0.010
0.011

(w%)

0.324
0.307
0.205
0.168
0.588
0.781
0.745
0.693
0.888
0.884
0,920
0.828
1.022
1.032
0.936
0.953
0.942
182
178
198
190
278

245
.228
113
439
144
239
868
919
913
950
104
9%
1.115
1.084
0.926
0.879
0.834
0.882

e R R R

(wi'a)
0.115
0.112
0.125
0.110
0.109
0.104
0.055
0.050
0.051
0.050
0.043
0.038
0.037
0.170
0.017
0.018
0.015
0.019
0.038
0.025
0.050
0.048
0.023
0,010
0.021
0.010
0.020
0.019
0.016
0.018
0.020
0.012
0.012
¢.011
0.013
0.008
0.006
0.006
0.005
0.061
0.008
0.009
0.008
0.006
0.006
0.006
0.009

14

TIC

(ppm})
9050

8540

7610

12900

9450

7900

9720

8980

9370

8180
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Table 4: DWPF MFT Sample Results for Batches 19 Through 30

Total Calcined Insoluble Total
Solids Solids Solids Density Hydroxide Formate Chloride Fluoride Nitrate  Sulfate

Batch  Sample (wi%)  (wt%)  (wt%)  (g/ml) (L)  (ppm)  (ppm}  {ppm)  (ppm}  (ppm)

—
»

an

MFT 19 i 48.00 43.00 39.00 1.389 . 21800 395 96.7 22900 588
MFT 19 2 22500 393 100 22700 566
MFT 19 3

MFT 19 4 . . . . . . . . . .
MFT 20 1 49.33 43.73 39.06 1.433 . 28700 1090 1050 24480 1770
MFT 20 2 47.6] 41.63 40.04 . . 28100 1140 1140 24170 1410
MFT 20 3 48.42 43.00 40.36

MFT 20 4 47.63 42.22 40,57 . . : . . . . .
MFT 21 i 42.53 44.00 43.00 1.456 . 28900 946 946 34500 946
MFT 21 2 43.09 . . . . 27100 987 987 30100 987
MFT 21 3 42.80

MFT 21 4 43.03 . . . . . . . .
MFT 12 1 51,00 45.00 41.97 1.467 . 29900 1080 1080 26300 1080
MFT 22 2 40.94 . . 28100 1010 1010 24700 1010
MFT 22 3 41.97

MFT 22 4 41.57

MFT 22 5

MET 22 6 . . . . . . . . . .
MFT 23 i 50.00 45.00 41.22 1.460 . 32500 130 1130 26500 1130
MFT 23 2 40.09 . . 30600 1120 1120 25900 1120
MFT 23 3 40.01

MFT 23 4 . . 40.69 . . . . . . .
MFT 24 1 48,00 42,00 39.47 1.457 . 35800 1070 1670 35400 1070
MFT 24 2 38.82 . . 34600 1080 1080 32300 1080
MFT 24 3 19.46

MFT 24 4 . . 40.04 . . . . . .
MFT 25 1 45.00 39.00 37.62 1.337 . 31200 1040 1040 22900 1040
MFT 25 2 35.38 . . 30400 1170 1170 23000 1170
MFT 25 3 36.28

MFT 25 4 . . 36.46 . . . . . . .
MFT 26 I 51.00 44.00 43.01 1.413 . 37100 1110 1E10 26800 1110
MFT 26 2 42.96 . . 33700 1100 1100 24300 1100
MFT 26 3 7.01

MFT 26 4 . . 43 .63 . . . . . . .
MFT 27 1 51.00 47.00 44 .47 1.443 . 31600 961 961 22400 961
MFT 27 2 43.70 . . 31600 974 974 25000 974
MFT 17 3 44.79 . . 32500 1070 1070 20200 1070
MFT 27 4 . . 44.64 . . 32000 1030 1030 23700 1030
MFT 28 1 47.00 41.00 38.70 1.435 . 31200 1100 1100 27000 1100
MFT 28 2 38.61 . . 31000 1030 1030 24900 1030
MFT 28 3 38.68

MFT 28 1 38.66

MFT 28 5

MFT 28 &

WSRC-RP-97-207 Revision 0



Table 4:

Tank

3555559553935 5338 3985995599359 95559585585858558555

Batch
19
19
19
19
20
20
20
20
21
21
21
21
22
22
22
22
22
22
23
23
23
23
24
24
14
24
25
25
25
25
26
26
26
26
27
27
27
27
28
28
28
28
28
28

WSRC-RP-97-207

DWPF MFT Sample Results for Batches 19 Through 30
(Continued)

Sample

1

2
3
4
1

2
3
4
t

2
3
4
1

2
3
4
5
6
1

2
3
4
1

2
3
4
1

2
3
4
i

2
k]
4
1

2
3
4
1
2
3
4
5
5

Aluminum

(wi%)
2.121
2.H12
2.147
2.078
2.013
1.855
2.07t
1.780
2318
2271
2.261
2,243
2.201
2,224
2.351
2.061
2.255
1.927
2277
2.234
2.269
2.231
2.243
2.225
2.408
1.922
2.402
2.248
2.762
2.469
2.469
2.467
2.585
2.348
2.469
2.222
2.298
2.306
2.364
2.230
2.120
2.347

Boron
(w1%)
2.772
2.381
2.732
2,707
2.784
3.010
2.891
2775
2,661
2.668
2475
2.6589
2.824
2.730
3.007
2,830
2618
2.708
2.656
2,635
2.778
1783
2.852
1,656
2.569
2.740
2.488
2410
2.174
2.766
2813
2,728
2.763
1.806
2.89%6
2879
2993
2.902
2.506
2,599
2712
2.650
2.669
2628

Calcium Chromium

(wt%)
0.787
0.776
0.746
0.752
0.575
0,521
0.682
0.504
0.933
0.924
0.824
0.864
0.803
0.730
0.921
0.754
0.856
0.651
0.852
0.823
0.846
0.823
0.735
0.766
0.789
0.584
0.831
0.621
1.015
0.882
0.863
0.893
0.952
0.879
0.910
0.748
0.866
0.862
0.771
0.722
0.682
0.795

(Wit}
0.074
0.068
0.078
0.072
0.065
0.053
0.058
0.055
0.050
0,067
0.092
0.081
0.043
0.043
0.040
0.047
0.053
0.049
0.094
0.083
0.085
0.070
0.074
0.060
0.076
0.072
0.072
0.102
0.088
0.064
0.104
0.100
0.080
0.067
0,079
0.067
0.083
0.086
0.073
0.063
0.064
0.109

Copper
(wt%)
0.285
0.281
0.312
0.281
0.287
0.266
0317
0.256
0.365
0.354
0.330
0336
0.325
0.300
0.365
0.327
0.337
0.268
0.326
0.320
0327
0.320
0.285
0.304
0.327
0.256
0.320
0.278
0.384
0.328
0.373
0.357
0.369
0.348
0.353
0.290
0.336
0.326
0.313
0.363
0.298
0.351

Iron  Potassium

(wi%%)
7.875
7.795
7.909
7.698
7.854
7.044
7.973
6.776
B.639
8.475
8.349
8.357
7.952
8.074
8.651
7.804
8.201
T.019
§.246
8.014
B.116
8.056
8.022
8.076
8.651
6.785
§.499
8.012
9.854
8.705
8.758
8.714
2.010
8.447
8.808
7.818
§.240
§.191
8.246
7.850
7.469
8.602

(wt)
0.817
0.768
0712
0.744
0.267
0.251
0.286
0.249
0.208
0.172
0.163
0.195
194
135
132
109
I41
114
164
143
153
135
0.100
a119
0.051
0.078
-0.017
0,080
-0.010
-0.008
0.109
.10}
0.07t
0.122
0.079
0.068
0.113
0.105
0.055
0.081
0.049
0.0438

e

@e e o o0 o

I6

Lithium Magnesium

{(wit%) (wt%)
1.779 1.288
1.775 1.229
1.777 1.193
1.861 1.272
1.856 1.204
1.815 1.160
1.752 1.180
1.720 1.100
1.701 1.287
1.671 1.254
1.6%0 1.236
1.725 1.255
1.780 1.250
1.810 1.236
1.773 1.312
1.784 1.215
1.792 1.266
1.902 1.220
1.752 1.276
1.712 1.249
1.735 1.251
1.71% 1.261
1.716 1.198
1.728 1.233
1.670 1.192
1.822 1.178
1.708 1.252
1.823 1.214
1.725 1.351
1.7%0 1.286
1.892 1.319
1.983 1.393
1.930 1.364
1.809 1.255
1.829 1.380
1.786 1.263
1.752 1.307
1.751 1,318
1.684 1.228
1.708 1.246
1.683 1.238
1.670 1.257
Revision 0




Table 4:

Tank

RS589 358 98998955953 3585955953835535335335

Batch
19
19
19
19
20
20
20
20
21
21
21
21
22
22
22
22
22
22
23
23
23
23
24
24
24
24
25
25
25
15
26
16
26
26
27
Fa
27
27
28
28
28
28
28
28

DWPF MFT Sample Results for Batches 19 Through 30

Sample

L~ S - T A A I R N T S T I S S . T I T T - N T L T R P R . Lol

WSRC-RP-97-207

Manganese
(wt%)
1.107
E.101
1.062
£.073
0.762
0.689
0.913
0.660
0.960
0,928
0.843
0.863
D.803
0.766
0.926
0.831
0.863
0.676
0.839
0.826
0.824
0.819
0.721
0.746
0.791
0.583
0.822
0.670
0.985
0.839
0.837
0.862
0.912
0.854
0.904
0.738
0.840
0.833
0.790
0.747
0.720
0.816

Sodium
{w%)
8.929
8.825
8.499
8.937
8.349
8.119
9.022
7.75%
8.860
8.554
8.315
8.568
9.334
8.872
9.206
8.692
8942
8.597
8.777
§.594
B.735
8.659
8.216
8.365
8.315
8.207
8.777
3.629
9.420
9.215
9,468
9.892
9.858
9.223
9.515
9.134
9.126
9.119
8.505
8.696
8.700
8.720

(Continued)
Nickel Silicon
(wi2e) (wt%)
0.222 21.600
0.212 23.506
0.220 23.925
0.222 24.97%
0.140 25.720
0.120 24.844
¢.313 23.782
0.112 23.718
0.167 22,772
0127 22375
0.142 23.043
0.12% 23.397
0.093 24.506
0,086 24,559
0.104 24.313
0.088 24.332
0.094 24 311
0.081 26.050
0.122 231.624
0.119 23.166
0.102 23.658
0.102 23.503
0116 23.086
0.112 23.635
0.114 22.860
0.087 25.085
0.096 24193
0.104 26.097
0.121 23.901
0.099 24.643
0.105 25.557
0.103 26.331
0.107 26.077
0.111 24.446
0.099% 25.112
0.080 24 902
0.087 24.276
0.091 24.065
0.093 22.934
0.104 23.814
0.084 23.964
0.116 22.865

Titanium
(w1%)
0.076
0.080
0.078
0.076
0.044
0.048
0.051
0.047
0.069
0.058
0.087
0.054
0,019
0.018
0.019
0.017
2018
G017
0.018
0.019
0.022
0.021
0.014
0.013
0.013
0.012
0.009
0,009
0.008
0.009
0.017
0.020
0.015
0.014
0,012
0.013
0.012
0.011
0.013
0.012
0.013
0.012

Uranium
(wi%)
0.255
0.234
0.287
0.233
0.390
0.315
0.372
0.320
0.813
0.781
0.755
0.735
0.858
0.808
0.853
0.793
0.826
0.068
1.033
1.000
0.982
0.943
0.964
0.959
0.933
0.760
£.003
0.892
1.289
1.067
1.317
1,277
1.298
1.236
1.115
0.972
1.080
1.044
1.040
1.012
0.916
0,974

Zirconium
(%)
0.216
0.210
0,212
0.212
0.096
0.078
0.088
0.076
0,049
0.061
0.050
0.052
0.042
0.036
0,033
0.100
0.030
0.034
0.057
0.032
¢.033
0.041
0.014
0.012
0.020
0.0t1
0.008
0.007
0.007
0.014
0.016
0.013
0.013
0.012
0.011
0.008
0.009
0.009
0.009
0.011
0.009
0.009
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Table 5.1: SRAT Receipt and SRAT Product Means, Standard Deviations, and Percent
Coefficients of Variation Across All Samples

SRAT Receipt SRAT Product

Standard % Coefl. Standard % Coeff.
Analyte Average Deviation of Variation Average Deviation of Variatio
Total Solids (wt%) 15.663 0.603 3.8 22.438 1.4G2 6.3
Calcined Solids (wt%) 13.195 0.774 5.9 17.933 1.644 9.
Insoluble Solids (wt%) 11.586 0.814 7 14.876 1.904 12,
Density (g/mL} 1.086 0.036 3.3 1.153 0.02t 1.
Total Hydroxide (eq/L) 0.17 0.017 9.9. . .
Formate (ppm) 3453.125  643.502 18.6 15987.75  3740.746 23.]

5
Chloride {(ppm) 794.565  404.496 50.9 1094.465 1175.836 107.
Fluoride (ppm) 790.433  411.425 52.1 1093.269 1176.861 107.6
Nitrate (ppm) 13031.04 1874.3 14.4 4200408 8105.424 19.3
2 2

Nitrite (ppm) 6914.167 438.119 6.3 1244.486 1198.948 96.3
Phosphate (ppm} . ; . 1121.176 1287.353 114,
Sulfate (ppm) 921.146  201.692 21.9 1207.551 1130.233 93.3
Aluminum (wt%) 6.591 0.395 6 5.99 0.442 7.
Boron (wt%) 0.099 0.035 34.8 0.094 0.033 34.8
Calcium (wt%) 2.486 0.153 6.2 1.919 0.13 6.8
Chromium (wt%e) 0.156 0.04 25.5 0.149 0.025 16.5
Copper (wt%) 0.27 0.023 8.5 0.93 0.069 7.4
Iron (wt%) 25918 1.425 5.5 23.402 1.206 5.2
Potassium (wt%) 0.067 0.079 118.4 0.079 0.076 97.1
Lithium (wt%) . . . . . .
Magnesium (wt%) 1.263 0.081 6.5 0.907 0.091 10.1
Manganese (wt%) 2.753 0.171 6.2 2.457 0.201 8.2
Sodium (wt%) 6.546 1.027 15.7 6.562 0.587 8.9
Nickel (wit%) 0.289 0.018 6.1 0.262 0.016 6.2
Silicon (wt%) 0.919 0.394 42.8 0.88 0.146 16.4
Titanium (wt%) 0.023 0.014 61.9 0.035 0.037 107.9
Uranium (w1%) 2.511 0.73 29.1 2.45 0.361 14.7
Zirconium (wt%) 0.036 0.033 92.8 0.042 0.032 75.5
TIC (ppm) 869.542  251.725 28.9 .
TOC (ppm)
Fe/Li

WSRC-RP-97-207 Revision 0
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Table §.2: SME and MFT Means, Standard Deviations, and Percent Coefficients of Variation
Across All Samples
SME MFT
Standard % Coefl, Standard % Coeill.
Analyte Average Deviation of Variation Average Deviation of Variation
Total Solids (wi%) 49.76 2121 23.5 47.215 3.046 6.5
Calcined Solids (wt%) 43.95 2.269 19.4 43.122 2.038 4.7
Insoluble Solids (wt%) 41.058 2.523 16.3 39,496 6.218 15.7
Density (g/mL) 1.443 0.052 277 1.429 0.04 2.8
Total Hydroxide (eq/L) . . . . .
Formate {ppm) 32927.27  3640.43 9 3049546 3661.574 12
|Chloride (ppm) 966.773 295.876 3.3 1001.182 205.383 20.5
Fluoride (ppm) 952.591 331.76 2.9 974.305 289.73 29.7
[Nitrate {(ppm) 27909.09 5915.129 4.7 2591591 3918.173 15.1
Nitrite (ppm} 952.591 331.76 29.
Phosphate (ppm) 982.045  391.955 25. . .
Sulfate (ppm) 1043.705  248.355 4.2 1061 235.121 22.2
Aluminum (wt%} 2.307 0.178 13 2.243 0.19 8.5
Boron (wt%) 2.73 0.166 16.4 2.712 0.166 6.1
Calcium (wt%) 0.819 0.083 9.8 0.789 0.115 14.6
Chromium (wt%) 0.075 0.017 4.4 0.072 0.017 23.6
Copper (wt%) 0.334 0.024 14.2 0.319 0.033 10.3
[ron {(wt%s) 8.508 0.493 17.2 8.134 0.588 7.2
Potassium (wt%) 0.129 0.136 1 0.182 0.202 111.2
Lithium (wt%o) 1.758 0.064 27.6 1.77 0.073 4.1
Magnesium (wt%) 1.272 0.069 18.3 1.254 0.058 4.7
Manganese (wt%o) 0.875 0.104 8.4 0.837 0.117 14
Sodium (wt%o) 8.922 0.377 23.7 8.815 0.454 52
Nickel (wt%s) 0.117 0.025 43 0.123 0.048 39.3
Silicon (wt%) 24,031 0.857 28 24.179 0.997 4.1
Titanium (wt%) 0.025 0.019 1.3 0.029 0.024 84
Uranium (wt%) 0.928 0.279 3.3 0.843 0.308 36.6
Zirconium (wt%o) 0.036 0.04 0.9 0.049 0.06 121.5
TIC (ppm) 9170 1483.532 6.2.
TOC (ppm) . . . . .
Fe/Li 4.843 0.294 16.5 4.604 0.39 8.5

WSRC-RP-97-207
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Table 6.1: Components of Variation for SRAT Receipt Sample Results

Data from All Batches % Components of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids (wt%) 15.663 2.2% 68.0%  32.0% 0.380 3.9% 3.2% 2.2%
Calcined Solids (wt%) 13.195 38% 83.4%  16.6% 0.637 6.0% 5.5% 2.5%
Insoluble Solids (wt%) 11.586 6.1% 75.1%  24.9% 0.723 1.3% 6.4% 31.7%
Density (g/mL) 1.086 2.0% 8l.0%  19.0% 0.001 3.4% 31% 1.5%
Total Hydroxide (eq/L) 0.170 6.6% 90.3% 9.7% 0.000 10.3% 9.8% 3.2%
Format (ppm) 3453.1 12.0% 94.9% 51%  440808.3 19.2% 18.7% 4.3%
Chloride (ppm) 794.6 32.9% 96.3% 3.7%  174328.9 52.5% 51.6% 10.2%
Fluoride (ppm) 790.4 33.7% 96.4% 36%  180369.6 53.7% 52.8% 10.2%
Nitrate (ppm) 13031.0 9.2% 93.5% 6.5% 3736092.8 14.8% 14.3% 3.8%
Nitrite (ppm) 6914.2 39% 83.7% 16.3% 2027752 6.5% 6.0% 2.6%
Sulfate (ppm) 921.1 13.7% 88.3% 11.7% 43110.8 22.5% 21.2% 7.7%
Aluminum (wi%) 6.591 3J6% T17%  22.3% 0.164 6.1% 5.4% 2.9%
Boron (wi%) 0.100 373.4% 86.3% 13.7% 0.002 43.9% 40.8% 16.2%
Calcium (wt%) 2.486 34% 61.8%  38.2% 0.024 6.3% 4.9% 3.9%
Chromium 0.156 16.6% 97.7% 2.3% 0.002 26.3% 26.0% 3.9%
Copper {wt%) 0.270 51% 80.9%  19.1% 6.001 8.7% 7.8% 3.8%
Iron (wt%) 25.918 3.2% 70.8%  29.2% 2.127 5.6% 4.7% 3.0%
Potassium (wt%) 0.067 76.4% 95.9% 4.1% 0.007  1222% 119.7% 24.8%
Magnesium (wt%) 1.263 37% 68.7%  31.3% 0.007 6.6% 5.5% 3.7%
Manganese (wt%) 2.753 317% 71.3% 22.7% 0.031 6.4% 5.6% 3.0%
Sodium (wt%) 6.546 8.6% 62.2% 37.8% 1.099 16.0% 12.6% 9.8%
Nickel (wi%) 0.289 35% 68.7% 31.3% 0.000 6.3% 5.2% 3.5%
Silicon (wt%) 0919 23.4% 61.1%  38.9% 0.161 43.7% 34.1% 27.3%
Titanium (wt%a} 0.023 37.3% 80.0%  20.0% 0.000 63.6% 56.9% 28.5%
Uranium (wi%) 2.511 19.0% 99.1% 0.9% 0.570 30.1% 29.9% 2.8%
Zirconium (wi%) 0.036 58.8% 91.6% 8.4% 0.001 95.6% 91.5% 27.7%

Data After Batch 21 % Compeonents of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids (wt%) 15.795 23% 76.2%  23.8% 0.262 3.2% 2.8% 1.6%
Calcined Solids (wt%) 13.508 26% 68.7% 31.3% 0.230 3.5% 2.9% 2.0%
Insoluble Solids (wt%) 12.113 58% 30.1%  69.9% 0.409 5.3% 2.9% 4.4%
Density (g/mL) 1.087 22% 81.6% 18.4% 0.001 3.0% 2.8% 1.3%
Total Hydroxide (eq/L) 0.170 7.9% 91.0% 9.0% 0.000 10.7% 10.2% 3.2%
Format (ppm) 3150.8 8.1% 883% 11.7%  123780.2 11.0% 10.4% 3.8%
Chloride (ppm) 1019.9 5.0% 20.6%  79.4% 10863.7 10.2% 4.6% 9.1%
Fluoride (ppm) 1019.9 50% 206%  T79.4% 10863.7 10.2% 4.6% 9.1%
Nitrate (ppm) 135444 9.8% 93.1% 6.9% 3152413.2 13.1% 12.6% 3.4%
Nitrite (ppm) 6981.7 313% 76.7%  23.3% 1106203 4.8% 4.2% 2.3%
Sulfate (ppm) 1023.8 46% 23.9%  76.1% 8693.5 9.1% 4.4% 7.9%)
Aluminum {(wt%) 6.747 24% 729% 27.1% 0.055 3.5% 3.0% 1.8%

Boron (wt%)

Calcium (wt%) 2.506 41% 78.2% 21.8% 0.022 5.9% 5.2% 2. 7%
Chromium 0.174 2.1% 23.1% 76.9% 0.000 4.1% 2.0% 3.6%
Copper (wt%) 0.270 6.4% 88.5% 11.5% 0.001 8.7% 8.2% 3.0%
Iron (wt%) 25.843 31% B81.4%  18.6% 1.224 4.3% 3.9% 1.8%
Potassium {wi%) 0.041 43.4% 65.7%  343% 0.001 65.5% 53.1% 38.3%
Magnesium (wt%) 1.280 3.9% 74.4%  25.6% 0.005 5.7% 4.9% 2.5%
Manganese (wt%) 2.727 29% B81.8%  18.2% 0.013 4.1% 3.7% 1.8%
Sodium (wt%) 6.578 10.9% 66.2%  33.8% 1.164 16.4% 13.3% 9.5%
Nickel (wt%) 0.293 317% 71.8%  28.2% 0.000 5.4% 4.6% 2.9%
Silicon (wt%) 0.931 31.5% 60.8%  39.2% 0.206 48.7% 38.0% 30.5%
Titanium (wt%%) 0.018 35.7% 53.6%  464% 0.000 57.7% 42.3% 39.3%
Uranium (wi%) 2.836 2.6% 784%  21.6% 0.011 3.7% 33% 1.7%
Zirconium (wit%) 0.029 77.9% 87.3%  12.7% 0.001  106.7% 99.6% 38.1%
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Table 6.2: Components of Variation for SRAT Product Sample Results

% Components of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids {wt%) 22.438 2.9% 34.4% 65.6% 2.0 6.3% 3.7% 5.1%
Calcined Solids (wt%) 17.933 4.6% 48.4% 51.6% 2.787 9.3% 6.5% 6.7%
Insoluble Solids (wi%) 14.876 8.3% 84.9% 15.1% 3.853 13.2% 12.2% 5.1%
Density (g/mL) 1,153 0.9% 53.4% 46.6% 0.000 1.8% 1.4% 1.3%
Format (ppm) 15987.8 15.2% 97.1% 2.9% 14929693 24.2% 23.8% 4.1%
Chloride (ppm) 1094.5 38.8% 10.0% 90.0% 1391586.1 107.8% 34.1% 102.3%
Fluoride (ppm) 1093.3 38.9% 10.2% 89.8% 1394196.2 108.0% 344% 102.4%
Nitrate {ppm) 42004.1 12.4% 94.6% 5.4% 69976691.0 19.9% 19.4% 4.6%
Nitrite (ppm) 1244.5 36.3% 13.7% 86.3% 1450325.9 96.8% 35.8% 89.9%
Phosphate (ppm) 1121.2 47.7% 11.9% 88.1% 16728495 115.4% 39.8% 108.3%
Sulfate (ppm) 12067.6 33.6% 9.5% 90.5% 1285321.5 93.9% 28.9% 89.3%
Aluminum {wt%) 5.990 5.5% 81.7% 18.3% 4.210 7.7% 6.9% 3.3%
Boron (wt%) (.094 173.2% 6.5% 93.5% 0.001 353% 9.0% 34.1%
Calcium (wt%) 1.919 4.8% 73.7% 26.3% 0.018 7.0% 6.0% 3.6%
Chromium (wt%) 0.149 13.0% 96.2% 318% 0.001 17.2% 16.9% 3.4%
Copper (wt%) 0.930 5.7% 90.9% 9.1% 0.005 1.7% 71.3% 2.3%
Iron (wi%) 23.402 31.9% 86.3% 13.7% 1.571 5.4% 5.0% 2.0%:
Potassium (wt%) 0.079 71.4% 98.3% 1.7% 0.006 101.4% 100.5% 13.4%
Magnesium {wt%) 0.907 7.4% 81.2% 18.8% 0.009 10.4% 9.4% 4.5%
Manganese (wt%) 2.457 6.4% 952%  4.8% 0.044  85%  83% 1.9%
Sodium (w1%) 6.562 6.4% T4.5%  25.5% 0.368 9.2% 8.0% 4.7%
Nickel (wi%) 0.262 4.0% 57.0% 43.0% 0.000 6.4% 4.8% 4.2%
Silicon (wt%) 0.880 11.7% 72.3% 27.7% 0.023 17.1% 14.6% 9.0%
Titanium {w1%) 0.035 83.9% 93.1% 6.9% 0.002 112.2% 108.2% 29.6%
Uranium (wt%) 2.450 12.9% 97.9% 2.1% 0.144 15.5% 15.3% 2.3%
Zirconium (wt%) 0.042 58.5% 91.7% 8.3% 0.001 78.7% 75.3% 22.6%

Data After Batch 21 Yo Components of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids (wt%) 22.468 3.3% 49.3% 50.7% 1.546 5.5% 3.9% 3.9%
Calcined Solids (wt%) 18.053 4.5% 55.2%  44.8% 1.713 7.2% 5.4% 4.9%
Insoluble Solids (wt%) 15.146 9.4% 83.4% 16.6% 3.953 13.1% 12.0% 5.4%
Density (g/mL) 1.150 1.2% 50.6% 49.4% 0.000 1.9% 1.4% 1.4%
Format {ppm} 14752.8 7.7% 92.7% 7.3% 2285191 10.2% 9.9% 2.8%
Chloride (ppm) 1098.9 7.4% 33.9% 66.1% 221013 13.5% 1.9% 11.0%
Fluoride (ppm) 1098.9 7.4% 33.9% 66.1% 22101.3 13.5% 7.9% 11.0%
Nitrate (ppm) 40830.6 12.3% 95.8% 42% 44412326.0 16.3%  16.0% 3.3%
Nitrite (ppm) 1238.1 28.2% 931.83% 6.2% 216165.0 37.6% 36.4% %.3%
Phosphate (ppm) 1133.9 6.7% 14.8% 85.2% 18749.3 12.1% 4.6% 11.1%
Sulfate (ppm) 1126.7 6.2% 27.4% 72.6% 17965.8 11.9% 6.2% 10.1%
Aluminum (wt%) 6.236 4.4% 54.2% 45.8% 0.104 5.2% 3.8% 1.5%

Boron (wt%)

Calcium (wt%s) 1.935 7.2% 97.9% 2.1% 0.172 21.5% 21.2% 3.1%
Chromium (wt%) 0.165 3.2% 70.6% 29.4% 0.000 3.5% 3.0% 1.9%
Copper (wt%) 0.927 6.5% 87.4% 12.6% 0.004 6.5% 6.1% 2.3%
Tron (wt%) 23.448 22% 56.7%  43.3% 0.370 2.6% 2.0% 1.7%
Potassium (wt%) 0.043 319.2% 77.6% 22.4% 0.000 40.9% 36.0% 19.4%
Magnesium (wt%) 0.898 12.3% 84.0% 16.0% 0.012 12.4% 11.4% 5.0%
Manganese (wt%) 2.463 5.2% 87.9% 12.1% 0.016 5.2% 4.8% 1.8%
Sodium (wt%) 6.426 8.9% 75.2% 24.8% 0.369 9.4% 8.2% 4. 7%
Nickel (wt%) 0.266 3.9% 56.0% 44.0% 0.000 4.6% 3.4% 3.1%
Silicon {wt%a) 0.855 14.4% 66.0% 34.0% 0.019 15.9% 12,9% 9.3%
Titanium {w1%) 0.032 152.2% 94.0% 6.0% 0.002 148.4% 143.9% 36.5%
Uranium (wt%) 2.632 4.5% 76.2% 23.8% 0.016 4.7% 4.1% 2.3%
Zirconium (wt%) 0.037 82.7% 86.0% 14.0% 0.001 §3.3% 71.3% 31.2%
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Table 6.3: Components of Variation for SME Sample Results
% Components of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids (wt%) 49760 26% 73.8%  26.2% 4.744 4.4% 3.8% 2.2%
Calcined Solids (wt%) 43.950 32% 75.6% @ 24.4% 5.434 5.3% 4.6% 2.6%
Insoluble Solids (wt%) 41.058 4.4% 93.4% 6.6% 6.860 6.4% 6.2% 1.6%
Density (g/mL} 1.443 23% 795%  20.5% 0.003 3.7% 13% 1.7%
Format (ppm) 329273 646.1% 653%  34.7% 13884954 11.3% 9.1% 6.7%
Chloride (ppm) 966.8 183% 67.4%  32.6% 91860.4 31.4% 25.7% 17.9%
Fluoride {(ppm) 952.6 21.6% 74.2%  25.8% 116072.9 35.8% 30.8% 18.2%
Nitrate (ppm) 27909.1 14.3% 92.7% 7.3% 37407465.0 21.9% 21.1% 5.9%
Nitrite (ppm} 952.6 21.6% 742%  258% 1160729 35.8% 30.8% 18.2%
Phosphate (ppm) 982.0 22.5% 56.8%  43.2%  159969.2 40.7% 30.7% 26.8%
Sulfate (ppm) 1043.7 11.1% 292%  70.8% 62963.0 24.0% 13.0% 20.2%
Aluminum (wt%) 2.307. 48% 753% 24.7% 0.034 7.9% 6.9% 3.9%
Boron (wt%) 2.730 3.0% 387% 61.3% 0.028 6.2% 3.8% 4.8%
Calcium (wt%) 0.819 6.0% 642%  35.8% 0.007 10.4% 8.3% 6.2%
Chremium (wt%) 0.075 12.5% 54.2%  45.8% 0.000 23.0% 17.0% 15.6%
Copper (w1%) 0.334 42% 68.0%  32.0% 0.001 7.2% 6.0% 4.1%
Iron (wt%) 8.508 J4% 66.3%  33.7% 0.256 5.9% 4.8% 3.5%
Potassium (wt%) 0.129 72.2% 96.5% 3.5% 0.020 109.1% 107.1% 20.3%
Lithium (wt%) 1.758 1.8% 39.8%  60.2% 0.004 317% 2.3% 2.9%
Magnesium (wt%s) 1.272 3.0% 52.0%  48.0% 0.005 5.6% 4.0% 3.9%
Manganese (wt%) 0.875 79% 883% 11.7% 0.012 12.3% 11.5% 4.2%
Sodium {wt%) 8.922 24% 599% 40.1% 0.148 43% 31.3% 2.7%
Nickel {wt%o) 0.117 13.6% 83.8% 16.2% 0.001 21.7% 19.8% 8.7%
Silicon (wt%) 24.031 1.8% 38.7%  61.3% 0.756 3.6% 2.2% 2.8%
Titanium (wi%) 0.025 47.6% 72.2%  27.8% 0.000 80.0% 67.9% 42.2% |
Uranium (wt%) 0.928 22.1% 97.0% 3.0% 0.084 31.3% 30.8% 5.5%
Zirconium (wt%) 0.036 69.4% 76.8%  23.2% 0.002  114.0% 99.9% 54.9%
Data After Batch 21 Yo Components of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids (wt%) 49.899 313% 84.4%  15.6% 4.392 4.2% 3.9% 1.7%
Calcined Solids (wt%) 43.958 4.0% 87.4%  12.6% 4.825 5.0% 4.7% 1.8%
Insoluble Solids (wt%) 41.781 44% 91.5% 8.5% 5.195 5.5% 5.2% 1.6%
Density {g/mL) 1.453 28% 893% 10.7% 0.002 3.4% 3.2% 1.1%
Format (ppm) 323375 83% 62.0%  38.0% 14541630 11.8% 92.3% 7.3%)
Chloride (ppm) 1061.1 98% 18.1% 81.9% 40098.1 18.9% 8.0% 17.1%
Fluoride {(ppm) 1061.1 98% 18.1% 81.9% 40098.1 18.9% 8.0% 17.1%
Nitrate (ppm) 271094 13.6% 85.5% 14.5% 21892902.0 17.3% 16.0% 6.6%
Nitrite (ppm) 1061.1 98% 18.1%  81.9% 40098.1 18.9% 8.0% 17.1%
Phosphate (ppm) 1061.1 98% 18.1% 81.9% 40098.1 18.9% 8.0% 17.1%
Sulfate {(ppm) 1061.1 98% 18.1%  B81.9% 40098.1 18.9% 8.0% 17.1%
Aluminum (wi%) 2.360 57% 758%  24.2% 0.032 7.6% 6.6% 3.7%
Boron (wt%) 2.718 4.5% 48.7%  51.3% 0.035 6.9% 4.8% 4.9%
Calcium (wt%) 0.820 8.6% T4.1%  25.9% 0.009 11.4% 9.8% 5.8%
Chromium (wt%) 0.75% 1.6% 50.7%  49.3% 0.000 2.5% 1.7% 1.7%
Copper (wt%) 033 4.6% 62.6% 37.4% 0.000 6.5% 5.2% 4.0%
Iron (wt%) 8.467 5.1% T4.6%  25.4% 0.330 6.8% 5.9% 3.4%
Potassium (wt%) 0.069 31.8% 37.2%  62.8% 0.001 52.5% 32.0% 41.6%
Lithium (wt%) 1.764 25% 43.6%  56.4% 0.005 4.0% 2.6% 3.0%)
Magnesium (wt%) 1.279 41% 633%  36.7% 0.006 5.8% 4.6% 3.5%
Manganese (wi%) 0.831 7.5% 83.4% 16.6% 0.006 9.6% 8.7% 3.9%
Sodium (wi%) 8.978 34% 77.2%  22.8% 0.157 4.4% 3.9% 2.1%
Nickel (wt%) 0.107 7.7% 36.0%  64.0% 0.000 12.8% 1.7% 10.3%
Silicon (wt%) 24.169 24% 39.7%  60.3% 0.882 3.9% 2.4% 3.0%
Titanium (wt%) 0.020 66.0% 58.4%  41.6% 0.000 95.3% 72.9% 61.5%
Uranium (wt%) 1.038 11.7% 92.6% 7.4% 0.022 14.4% 13.8% 3.9%
Zirconium (wt%) 0.016 58.0% 76.6%  23.4% 0.000 76.4% 66.9% 37.0%
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Table 6.4: Components of Variation for MFT Sample Results
% Components of Variation % Coefficients of Variation
Analyte Mean S.E.Mean Batch Residual Total Total Batch Residual
Total Solids (wt%s) 47.215 4.7% 96.5% 3.5% 10.267 6.8% 6.7% 1.3%
Calcined Solids (wt%) 43.122 3.3% 81.1% 18.9% 4.428 4.9% 4.4% 2.1%
Insoluble Solids (wt%)* 40.481 4.4% 95.1% 4.9% 6.408 6.3% 6.1% 1.4%
Density (g/mL)t
Format (ppm} 30495.5 8.6% 92.5% 7.5% 14263764 12.4% 11.9% 3.4%
Chloride (ppm} 1001.2 14.9% 95.7% 4.3% 44976.7 21.2% 20.7% 4.4%
Fluoride (ppm) 974.3 21.8% 97.8% 22% 89637.8 30.7% 30.4% 4.5%
Nitrate (ppm) 25915.9 10.5% 82.6% 17.4% 16221929.0 15.5% 14.1% 6.5%
Sulfate (ppm} 1061.0 15.7% 87.6% 12.4% 58617.0 22.8% 21.4% 8.0%
Aluminum (wt%) 2.243 50% 554%  44.6% 0.038 8.6% 6.4% 5.8%
Boron (wt%) 2.712 3.4% 46.2%  53.8% 0.029 6.3% 4.2% 4.6%
Calcium (wt%) 0.789 86% 53.5%  46.5% 0.0i4 14.9% 10.9% 10.2%
Chromium (wt%) 0.072 13.9% 54.4%  45.6% 0.000 24.1% 17.8% 16.3%
Copper (wt%) 0.319 5.5% 39.1%  60.9% 0.001 10.5% 6.6% 8.2%
fron (wt%) 8.134 3.6% 32.4% 67.6% 0.355 7.3% 4.2% 6.0%
Potassium (wt%) 0.182 82.2% 98.2% 1.8% 0.044 1158% 114.8% 15.5%
Lithium (wt%) 1.770 25% 594%  40.6% 0.006 42% 3.3% 2. 7%
Magnesium {wt%) 1.254 2.8% 56.2%  43.8% 0.004 4.8% 3.6% 3.2%
Manganese (wt%) 0.837 B6% 60.5%  39.5% 0.014 14.4% 11.2% 9.0%,
Sodium (wt%) 8.815 32% 65.0%  35.0% 0.218 5.3% 4.3% 3.1%
Nickel (wt%) 0.123 24.1% 60.6%  39.4% 0.002 40.3% 31.4% 25.3%
Silicon (wt%) 24,179 24% 49.3%  50.7% 1.036 4.2% 3.0% 3.0%
Titanium {wt%) 0.029 61.6% 96.4% 3.6% 0.001 87.4% 85.8% 16.7%
Uranium (wt%) 0.843 26.6% 94.7% 5.3% 0.103 38.1% 37.0% 8.7%
Zirconium (wt%) 0.049 89.1% 96.4% 3.6% 0.004 126.5% 124.2% 24.1%
Data After Batch 21 Yo Components of Variation % Coefficients of Variation
Analyte Mean S.E. Mean Batch Residual Totsl Total Batch Residual
Total Solids (wt%)
Calcined Solids (wt%)
Insoluble Solids {w1%)* 40.513 6.2% 96.1% 3.9% 7.649 6.8% 6.7% 1.3%
Density (g/mL)t
Format (ppm) 321125 63% 78.5%  21.5% 5580401 7.4% 6.5% 3.4%
Chloride (ppm) 1067.2 39% 29.1%  70.9% 3321.4 5.4% 2.9% 4.5%
Fluoride (ppm) 1067.2 39% 29.1%  70.9% 33214 5.4% 2.9% 4.5%
Nitrate (ppm) 25706.3 13.1% 82.0% 18.0% 14957145.0 15.0% 13.6% 6.4%
Sulfate (ppm) 1067.2 39% 29.1%  70.9% 33214 5.4% 2.9% 4.5%
Aluminum (wt%) 2.298 49% 329% 67.1% 0.0310 7.7% 4.4% 6.3%
Boron (wt%) 2.712 47% 519%  48.1% 0.0304 6.4% 4.6% 4.5%
Calcium (wt%) 0.809 69% 19.6%  804% 0.0096 12.1% 5.4% 10.9%
Chromium (wt%) 0.073 19.7% 543%  45.7% 0.0004 26.5% 19.5% 17.9%
Copper (wi%) 0.324 56% 204%  79.6% 0.0010 9.7% 4.4% 8.7%
Iron (wt%) 8.230 40% 18.1%  81.9% 0.3477 7.2% 3.0% . 6.5%
Potassium (wt%) 0.106 29.1% 63.7%  36.3% 0.0015 3I7.1% 29.6% 22.3%
Lithium (wt%) 1.774 36% 634%  36.6% 0.0065 4.5% 3.6% 2.7%
Magnesium (wt%) 1.267 3.2% 59.7%  40.3% 0.0026 4.0% 3.1% 2.6%
Manganese (w1%) 0.806 5.7% 16.0%  84.0% 0.0069 10.3% 4.1% 9.4%
Sodium (wt%) 8.917 4.3% 76.0% 24.0% 0.2115 5.2% 4.5% 2.5%
Nickel (wt%) 0.101 7.9% 329% 67.1% 0.0002 12.4% 7.1% 10.1%
Silicon {wt%) 24,329 3.0% 49.0%  51.0% 1.0352 4.2% 2.9% 3.0%
Titanium {wt%) 0.015 25.5% 882% 11.8% 0.0000 28.2% 26.5% 9.7%
Uranium (wt%) 0.997 144% 76.0%  24.0% 0.0297 17.3% 15.1% 8.5%
Zirconium (wi%) 0.022 70.9% 57.7%  42.3% 0.0004 93.3% 70.8% 60.6%

* See the footnote in Exhibit 9 for Insoluble Solids.
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Table 7.1 SRAT Receipt Correlations Using Batch Averages
Analyte 1 2 3 4 5 6 7
1 Total Solids (wt%) 1.000 0.762 0.387 -0.502 0.469 -0.103 -0.034
2 Density (g/mL}) 0.762 1.000 0.254 -0.567 -0.113 -0.183 -0.138
3 Formate (ppm) 0.387 0.254 1.000 -0.145 0.128 -0.536 -0.661
4 Chloride {ppm) -0.502 -0.567 <0.145 1.000 0.029 0.306 0.243
§ Nitrate (ppm) 0.469 -0.113 0.128 0.029 1.000 0.158 0.134
6 Aluminum (wt%) -0.103 -0.183 -0.536 0.306 0.158 1.000 0.933
7 Calcium (wt%) -0.034 -0.138 -0.661 0.243 0.134 0.933 1.000
8 Chromium (wt%} 0.027 0.122 -0.542 -0.048 0.161 0.636 0.612
9 Copper (wt%) 0.167 -0.293 0.062 0.031 0.543 4450 0.447
10 fron (wt%%) -0.194 -0.259 -0.700 0.451 0.194 0929 0.936
11 Potassium (wt%) 0.079 -0.455 -0.117 -0.120 0.523 0.030 0.121
12 Magnesium {wt%} 0.143 -0.034 -0.227 0.253 0272 0.904 0.765
13 Manganese (wt%) -0.244 -0.317  -0.640 0.468 0.123 0.969 0.944
14 Sodium (wt%) 0.279 0.374 0.660 -0.547 -0.057 -0.871 -0.934
15 Nickel (wt%) -0.332 -0.481 -0.574 0435 0.002 0.792 0.767
16 Silicon {wt%) 0.153 -0.261 -0.247 -0.109 0.415 0.109 0.136
17 Titanium (wt%) 0.352 0.248 -0.052 -0.659 0.111 -0.279 -0.226
18 Uranium (wt%) -0.280 0176 -0.59¢ 0.284 -0.017 0.883 0.850
19 Zirconium (wt%) -0.410 -0.446 -0.044 0.163 0.116 0.576 0.306
SRAT Receipt Correlations (continued)
Analyte 11 12 13 14 15 16 17

1 Totai Solids (wt%) 0.079 0.143 -0.244 0.279 -0.332 0.153 0.352
2 Density (g/mL) -0.455 -0.034 -0.317 0.3714 -0.481 -0.261 0.248
3 Formate (ppm) -0.117 -0.227 -0.640 0.660 -0.574 -0.247 -0.052
4 Chloride (ppm) -0.120 0253 0468  -0.547 0435  -0.09 0659
5§ Nitrate (ppm) 0.523 0272 0.123 -0.057 0.002 0415 0111
6 Aluminum (wt%) 0.030 0.904 0.969 -0.871 0.792 0.109 -0.279
7 Calcium (wt%) 0.121 0.765 0.944 -0.934 0.767 0.136 -0.226
8 Chromium (wt%) 0.017 0.422 0.596 -(.480 0.366 -0.162 -0.336
9 Copper (wt%) 0.305 0.510 0.403 -0.370 0.242 0.275 0.119
10 Iron (wt%) -0.002 0.739 0977 -0.936 0.722 0.060 -0.344
11 Potassium (wt%) 1.000 0.032 0.037 -0.102 0.376 0.735 0.281
12 Magnesium (wt%) 0.032 1.000 0.811 -0.673 0.712 0.248 -0.124
13 Manganese (wt%) 0.037 0811 1.000 -0.954 0.823 0.092 -0.364
14 Sedium (wt%) -0.102 -0.673 -0.954 1.000 -0.825 -0.081 0419
15 Nickel (wt%) 0.376 0.712 0.823 -0.825 1.000 0.436 -0.180
16 Silicon (wt%) 0.735 0.248 0.092 -0.081 0.436 1.000 0.674
17 Titanium (wt%) 0.281 -0.124 -0.364 0419 -0.180 0.674 1.000
18 Uranium (wt%) -0.131 0.632 0.890 -0.817 0.608 -0.257 -0.523
19 Zirconium (wt%) -0.017 0.554 0.494 -0.288 0.384 -0.066 -0.251
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8
0.027
0.122

-0.542
-0.048
0.161
0.636
0.612
1.000
-0.103
0.641
0.017
0.422
0.596
-0.480
0.366
-0.162
-0.336
0.804
0.330

18
-0.280
-0.176
-0.599

0.284
-0.017
0.883
0.850
0.804
0.220
0.887
-0.131
0.632
0.890
-0.817
0.608
-0.257
-0.523
1.000
0.554

9
0.167
-0.293
0.062
0.031
0.543
0.450
0447
-0.103
1.060
0.381
0.305
¢.510
0.403
-0.370
0.242
0.275
0119
0.220
0.419

19
-0.410
-0.446
-0.044

0.163
0.116
0.576
0.306
0.330
0419
0.406
-0.017
0.554
0.494
-0.288
0.384
-0.066
-0.251
0.554
1.000
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10
-0.194
-0.259
-0.700

0.451
0.194
0.929
0.936
0.641
0.381
1,000
-0.002
0.739
0.977
-0.936
0.722
0.060
-0.344
0.887
0.406
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Table 7.2

Analyte
1 Tota! Solids (wt%)
2 Calcined Solids (wt%o)
3 Insoluble Solids (wt%)
4 Density (g/mL)
5 Formate (ppm)
6 Chloride (ppm)
7 Nitrate (ppm)
8 Aluminem (wt%)
9 Calcium {wt%)
10 Chromiom (wt%)
11 Copper (wt%)
12 Iron (wt%)
13 Potassium (wt%}
14 Magnesium (wt%)
15 Manganese {(wt%)
16 Sodium (w1%)
17 Nickel (wt%)
18 Silicon (wt%)
19 Titanium (wt%)
20 Uranium (wi%)
21 Zirconium (wt%)

Analyte
1 Totzl Solids (wt%)
2 Calcined Solids (wt%)
3 Insoluble Solids (wt%)
4 Density (g/mL)
5 Formate (ppm)
6 Chloride (ppm}
7 Nitrate (ppm)
8 Aluminum {wt%)
9 Calcium (wt%)
10 Chromium (wt%)
11 Copper (wt%)
12 Iron (wt%)
13 Potassium (wt%)
14 Magnesium {wt%)
15 Manganese (wts)
16 Sodium (wt%)
17 Nickel (wt%)
18 Silicon (wt%)
19 Titanium (wt%)
20 Uranium (wt%)
21 Zirconium (wt%)
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1
1.000
0.980
0.466
0.721
-0.045
-0.484
0.846
0.179
0.210
-0.780
-0.308
0.136
-0.723
0.460
-0.302
0.708
-0.521
0.720
-0.179
-0.49%
0364

12
0.136
0.047
0.865
0.348
0.794
0.509

-0.224
0.851
0.692
0.359
0.240
1,000

-0.238
0.494
0.756
0.377
0.749

-0.050
0.082
0.554
0.512

2
0.980
1.000
0.370
0.704
-0.039
-0.573
0.789
0.116
0.186
-0.740
-0.448
0.047
-0.776
0.446
-0.282
0.659
-0.562
0.792
-0.159
-0.479
0.306

3
0.466
0.370
1.000
0.376
0.609
0475
0.158
0.810
0.631
-0.074
0.048
0.865
-0.235
0.504
0.532
0.508
0.354
-0.034
-0.329
0.427
0312

4
0.721
0.704
0.376
1.000
0382
-0.492
0.522
0.051
0.022
-0.283
0.146
0.348
-0.861
0.187
-0.071
0.365
-0.080
0.675
0.191
-0.407
0.868

5
-0.045
-0.039

0.609

0382

1.000

0.405
-0.440

0.503

0.347

0.605

0.156

0.794
-0.274

0.100

0.850

0.009

0.724
-0.107
-0.009

0.671

0.471
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6
-0.484
-0.573

0475
-0.492

0.409

1.000
-0.494

0.472

0239

0.456

0.329

0.509

0.688
-0.112

0.598
-0.292

0.5%4
-0.875
-0.443

0.823
-0.299
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13
-0.723
-0.776
-0.235
-0.861
-0.274
0.688
-0.390
-0.160
-0.280
0.246
0.302
-0.238
1000
-0.494
-0.006
-0.634
0.121
-0.919
-0.392
0.388
-0.681

14
0.460
0.446
0.501
0.187
0.100

-0.112
0.094
0.797
0.924

-0.145

-0.488
0.494

-0.494
1.000
0.308
0.949
0175
0.506
0.334
0.059
0.157

15
-0.302
-0.282
0.532
-0.071
0.850
0.598
-0.721
0.706
0617
0.750
-0.082
0.756
-0.006
0.308
1.000
6.103
0.841
-0.276
0.045
0.901
0.087

16
0.708
0.699
0.508
0.365
0.009

-0.292
0.376
0.659
0.789

-0.409

-0.541
0.377

-0.634
0.949
0.103
1.000

-0.090
0.668
0.203

-0.150
0.202

17
-0.521
-0.562
0.354
-0.080
0.724
0.594
-0.770
0.581
0.472
0.862
0.366
0.749
6121
0.175
0.841
-0.090
1.000
-0.393
0.367
0.716
0310

7
0.846
0.789
0.158
0522

-0.440

-0.494
1.000

-0.207

-0.203

-0.956

-0.039

-0.224

-0.390
0.094

-0.721
0.376

-0.770
0.499

-0.280

-0.754
0.205

18
0.720
0.792

-0.034
0.675

-0.107

-0.875
0.499

-0.014
0.196

-0.440

-0.471

-0.090

0919
0.506

0276
0.668

-0.393
1.000
0428

0610
0.449

8
0.179
0.116
0.810
0.051
0.503
0472

-0.207
1,000
0.948
0.197

-0.168
0.851

-0.160
0.797
0.706
0.659

0.581

-0.014
0.057
0.558
0.138

19
-0.179
-0.159
-0.329

0.191
-0.009
-0.443
-0.280

0.057

0.234

0.358

0.109

0.082
-0.392

0.334

0.045

0.203

0.367

0428

1.000
-0.267

0.499

9
0210
0.186
0.631
0.022
0.347
0.239
-0.203
0.948
1.00¢
0.151
-0.385
0.692
-0.280
0.924
0.617
0.789
0.472
0.196
0.234
0.424
0.080

20
-0.491
-0.479

0.427
-0.407
06N
0.823
-0.754
0.558
0424
0.706
-0.056
0.554
0.388
0.059
0.901
-0.150
0.716
-0.610
-0.267
1.000
-0.275

25

-0.780
-0.740
-0.074
-0.283
0.605
0.456
-0.956
0.197
0.151
1.000
0.228
0.359
0.246
-0.145
0.750
-0.409
0.862
-0.440
0.358
0.706
0.071

21
0.364
0.306
0312
0.868
0.471

-0.299
0.205
0.138
0.080
0.0
0.476
0.512

-0.681
0.157
0.087
0.202
0.310
0.449
0.499

-0.275
1.000
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-0.308
-0.448
0.048
0.146
0.156
0.329
-0.039
-0.168
-0.385
0.228
1.000
0.240
0.302
-0.488
-0.082
-0.541
0.366
-0.471
0.109
-0.056
0.476



Table 7.3

Analytes
1 Total Solids (wt%)
2 Calcined Solids (wt%)
3 Insoluble Solids (wt%)
4 Density (g/mL)
5 Formate (ppm)
6 Chloride (ppm)
7 Nitrate (ppm)
8 Aluminum (wt%)
9 Boron {w1%)
10 Calcium (wt%)
11 Chromium (wt%)
12 Copper (wt%)
13 Iron {(wt%)
14 Potassium {wt%)
15 Lithium (wt%)
16 Magnesium (wt%)
17 Manganese (wt%)
18 Sodium (wt%)
19 Nickel (wt%)
20 Silicon (wt%)
21 Titanium (wt%)
22 Uranium (wt%)
23 Zirconium (wt%)

Analytes
1 Total Solids (wt%)

2 Calcined Solids (wt%)
3 Insoluble Solids (wt%)

4 Density (g/mL)

5 Formate (ppm)
6 Chloride (ppm)

7 Nitrate {(ppm)

8 Aluminum (wt%)
9 Boron (wt%)

10 Calcium (wt%%)

11 Chromium {wt%)

12 Copper (wt%)
13 Iron (wt%%)

14 Potassium (wt%)
15 Lithium (wt%)

16 Magnesium (w1%)
17 Manganese (wt%)

18 Sodium (wi%)
19 Nickel (wt%)
20 Silicon (wt%)
21 Titanium (wt%)
22 Uranium (wt%)

23 Zirconium (wt%)

SME Correlations Using Batch Averages

1
1.0000
0.9565
0.6832
0.8349
0.8514
0.2636
0.0804

-0.2189
0.2144
-0.1410
-0.2176
-0.3966
-0.1390
0.3286
0.6004
-0.2045
-0.3432
0.0209
0.0889
0.6096
-0.3150
-0.0735
0.2425

13
-0.1390
-0.3267
-0.4515
-0.4578
0.1080
-0.3406
-0.0687
0.9855
0.2767
0.7759
0.6918
0.5103
1.0000
-0.1658
0.3964
0.6238
0.7423
0.7531
0.8403
0.3820
-0.2478
0.8573
0.2500
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2
0.5565
1.0000
0.7921
0.8748
0.7839
0.4909
0.0665

-0.4020
0.0638
-0.2262
-0.3834
-0.4216
-0.3267
0.2262
0.3969
-0.2623
-0.3872
-0.0562
-0.1327
03724
-0.2559
-0.3291
0.1679

3
0.6832
0.7921
1.0000
0.7630
0.5136
0.5701
0.4260

-0.4555
0.3585
-0.1687
-0.4988
-0.3284
-04515
0.486!
0.3650
-0.0230
-0.3753
-0.0898
-0.2131
0.2414
0.3088
-0.5069
03112

4

0.8349 0.8514
0.8748 07839
0.7630  0.5136
L0000  0.5011
05011  1.0000
0.3695  0.2605
0.0204 03211
-0.5450 0.0516
02459 0.1739
-0.4075  0.0685
-0.1629  -0.3234
-0.7764 -0.0287
04578  0.1080
04765  0.0431
03676 0.6144
-0.5011  0.1688
-0.7017  0.0862
04251 03728
-0.0493  0.1252
03632 0.5674
-0.1185 -0.2030
-0.4598  0.1207
04692 -0.0317

5

6

7

02636  0.0804
04909  0.0665
05701  0.4260
03695  0.0204
02605 03211
10000  -0.0620
-0.0620  1.0000
-0.3978  0.0286
-0.3064  0.5758
0.1064  -0.1338
-0.4646  -0.4064
-0.0324 00742
-0.3406  -0.0687
-0.2819 03218
-0.1978 03294
0.1086 0.3613
0.0754  0.0482
0.123%  0.0891
-0.3903 -0.0446
-0.3891 02177
-0.0398  0.8387
-0.6041  -0.0977
-0.1006  0.0609

SME Correlations (continued)

14
0.3286
0.2262
0.4861
0.4765
0.0431
-0.2819
03218
-0.1457
0.8169
-0.0931
0.1205
-0.4032
-0.1658
1.0000
0.6505
-0.0659
-0.5272
-0.2857
0.2923
0.6585
0.379%
0.0629
0.6185

15 16
0.6004  -0.2045
0.3969 -0.2623
0.3650 -0.0230
03676 -0.5011
0.6144 0.1688
-0.1978 0.1086
03294 03613
03618 0.6705
0.7850 0.3246
03775 0.8492
02218 0.0428
-0.0444 0.7936
03964 0.6238
0.6505  -0.0659
L0000 0.3721
03721  1.0000
0.0426 0.8552
03502 0.8732
0.6649  0.3900
0.9630  0.1947
0.0182 0.2608
0.5400 0.5292
0.4752  -0.0691

17
-0.3432
-0.3872
-0.3753
-0.7017
0.0862
0.0754
0.0482
0.7676
-0.1018
0.8148
0.1464
0.8811
0.7423
-0.5272
0.0426
0.8552
10000
09133
0.3251
-0.0707
-0.0780
0.5708
-0.2931

8
-0.2189
-0.4020
-0.4555
-0.5450

0.0516
-0.3978
0.0286
1.0000
0.3023
0.7602
0.6375
0.5879
0.9855
~0.1457
0.3618
0.6705
0.7676
0.7635
0.7909
0.3469
-0.1303
0.8564
0.2094

18 19

0.0209 0.0889
-0.0562 -0.1327
-0.0898 -0.2131
-0.4251  -0.0493
03728 0.1252
0.1239  -0.3903
0.0891 -0.0446
0.7635  0.7909
0.0730  0.6249
0.8696  0.6098
0.1071  0.8410
0.8211  0.052t
0.7531  0.8403
-0.2957 02923
03502  0.6649
0.8732  0.3900
09133 03251
1.0000 04275
04275  1.0000
02375  0.6610
-0.1670  -0.1704
0.6361  0.7551
-0.1451 0.6628

9
0.2144
0.0638
0.3585
0.2459
0.1739

-0.3064
0.5758
0.3023
1.0G00
0.2094
0.3154

-0.1786
0.2767
0.8169
0.7850
0.3246

-0.1018
0.0730
0.6249
0.7191
0.5180
0310t
0.7206

20
0.6096
0.3724
0.2414
0.3632
0.5674
-0.3891
0.2177
0.3469
0.7191
0.2519
0.2906
-0.1141
0.3820
0.6585
0.9630
0.1947
-0.0707
0.2375
0.6610
1.0000
-0.1048
0.5998
0.4502

21
-0.3150
-0.2559
0.3088
-0.1185
-0.2030
-0.0398
0.8387
-0.1303
0.5180
-0.1808
-0.3070
0.0077
-0.2478
0.3799
0.0182
0.2608
-0.0780
-0.1670
-0.1704
-0.1048
1.0000
-0.2977
0.1335

10
-0.1410
-0.2262
-0.1687
-0.4075

06.0685
0.1064
-0.1338
0.7602
0.2094
1.0000
0.4025
0.6861
0.7759
-0.0931
0.3775
0.8492
0.8148
0.8696
0.6098
0.2519
-0.1808
0.6670
0.1166

26

11
-0.2176
-0.3834
-0.4988
-0.1629
-0.3234
-0.4646
-0.4064

0.6375
0.3154
0.4025

1.0000

0.6918
0.1205
0.2218
0.0428
0.1464
0.1071
0.8410
0.2906
-0.3070
0.5775
0.6345

22
-0.0735
-0.329]
-0.5069
-0.4598
0.1207
-0.6041
-0.0977
0.8564
0.3i01
0.6670
0.5775
0.5182
0.8573
0.0629
0.5400
0.5292
0.5708
0.6361
0.7551
0.5998
-0.2977
10600
0.0737
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12
-0.3%66
-0.4216
-0.3284
-0.7764
-0.0287
-0.0324

0.0742
0.5879
-0.1786
0.6861
-0.0999
10000
0.5103
-0.4032
-0.0444
0.7936
0.8811
0.8211
0.0521
-0.1141
0.0077
0.5182
-0.5083

23
0.2425
0.1679
0.3112
0.4692
-0.0317
-0.1006
0.0609
0.2094
0.7206
0.1166
0.6345
-0.5083
0.2500
0.6185
0.4752
-0.0691
-0.2931
-0.1451
0.6628
0.4502
0.1335
0.0737
1.0000
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Table 7.4 MFT Correlations Using Batch Averages
Analyte 1 2 3 4 5 6 7 8 9 10 11 12
1 Total Solids (w1%) 10000 09415 03812 06711 01073 -03180 -0.0684 -02529 09210 03971 -0.2181  0.3598

2 Calcined Solids (wt%) 09415 10000 0.627% 06782 -0.0175 -0.4463 -0.1568 -0.3094 0.9447 03554 01761  0.2096
3 Insoluble Solids (wt%) 03812 0.6271 1.0000 05978 -0.4405 -07164 -0.0656 -0.6469 0.5763 -0.2517 -0.4455 -0.4921

4 Density (g/mL) 06711 06782 05978 L0000 0.0157 -0.3526 04519 -0.8434 07077 -03677 -04590 -03597
5 Formate (ppm) 01073 -0.0175 -0.4405 00157 1.0000 02594 05552 02801 0.1662 0.0774 05246  0.1503
6 Chloride (ppm) -0.3180 -0.4463 -0.7i64 -0.3526 02594 1.0000 0.1468 03574 -0.5878 02320 04724  0.2528
7 Nitrate (ppm) -0.0684 -0.1568 -0.0656 04519 05552 0.1468 1.0000 -0.5268 -0.0016 -0.6787 -0.1845 -0.6149
8 Aluminum (wt%) -0.2529 -0.3094 -0.6469 -0.8434 02801 03574 -0.5268 1.0000 -0.3218 0.7182 0.7065 0.7368
9 Boron (wit%) 09210 09447 05763 07077 0.1662 -0.5878 -0.0016 -0.3218 10000 02155 -0.1929  0.1530
10 Calcium (wt%) 03971 03554 -0.2517 -03677 0.0774 02320 -0.6787 0.7182 02155 10000 04595  (.8984
11 Chromium (wt%) -0.2181  -0.1761 -0.4455 -04590 0.5246 04724 -0.1845 07065 -0.1929 0.4595 1.0000 04340
12 Copper (wt%) 03598 0209 -04921 -03597 0.1503 02528 -0.6149 0.7368 0.1530  (.8984 04340  1.0000
13 Iron (wt%) -0.2000 -0.2725 -0.6392 -0.8430 0.1949 03779 -0.5724 09849 -03172 07757 06071  0.7745
14 Potassium (wt%) 08399 07905 04004 08298 -0.0299 -0.0263 01911 -0.5669 0.6851  O0.1111 -0.3451  0.0446
15 Lithium (wt %) 05580 03456 -03758 -0.1381 03349 00488 -0.2400 04871 03779 0.7222 0.0442  0.7857
16 Magoesium (wt%) 04183 03942 01659 -03336 0.1125 -0.0647 -0.7308 0.7240 03508 0.9195 04675 08971
17 Manganese (wt%) 03772 03343 -0.2066 -0.3498 -0.1671  0.1842 -0.8105 06424 0.1646 09595 03223 09023
18 Sodium (wi%) 04244 03247 -02778 -03526 00722 -0.0585 -0.6977 07049 03033 0.8892 02892  0.9359
19 Nickel (wt%) -0.3388  -04323 -0.6344 -02282 0.5141 09264 04195 02530 -0.5007 00456 05577  0.0425
20 Silicon (wt%) 03389 01782 -0.3666 -0.4027 0.1684 -0.0546 -0.4467 05412 02090 0.7397 00531 0.7776
21 Titanium (wt%) 0.7153 05989  0.1164 06745 -0.0359 02580 01426 -04204 04592 01901 -0.2358  0.1986
22 Uranium (wt%) 0.0631 -0.0300 -0.6091 -0.5028 0.5573 03434 -0.3476 08758 0.0042 0.7303 08268 0.8110
23 Zirconium (wt%) 04780 04331 03133 05507 -04646 0.1442 00483 -0.5746 02281 0.0108 -0.5872 -0.0820

MFT Correlations (continued)

Analyte 13 14 15 16 17 18 19 20 21 22 23
1 Total Solids (wt%) -0.2000 08399 0.5580 04183 03772 04244 -0.3388 03389 0.7153 0.0631 04780
2 Calcined Solids (wt%) -0.2725 0.7905 03456 03942 03343 03247  -04323 01782 05989  -0.0300 04331
3 Insoluble Solids (wt%)  -0.6392 04004 -03758 -0.1659 -0.2066 -0.2778 -0.6344 -0.3666 01164 -0.6091 03133

4 Density (g/mL) -0.8430 08298  -0.1381 -0.3336 -0.3498 -03526 -0.2282 -0.4027 0.6745  -0.5028 0.5507
5 Formate {ppm) 0.1949  -0.0299 03349 01125 -0.1671 00722 (5141 01684  -0.0359 05573  -0.4646
6 Chloride {ppm) 03779  -0.0263 0.0488  -0.0647 0.1842 -0.0585 0.9264 -0.0546 02580 03434  0.1442
7 Nitrate (ppm) -0.5724  0.1911  -0.2400 -0.7308 -0.8105 -0.6977 04195 -0.4467 0.1426 -0.3476 0.0483
8 Aluminum (wt%) 0.984%  -0.5669 04871 07240 0.6424  0.7049 02530 06412  -0.4204 08758  -0.5746
9 Boron (wt%) 03172 06851 03779 03508 0.1646 03033  -0.5007 02090 04592 00042  (.2281
10 Calcium (wt%) 0.7757 01111 07222 09195 09595 08892 0.0456 07397 0.190f  0.7303  0.0108
11 Chromium {wt%) 0.6071  -0.3451 0.0442 04675 03223 02892 05577 0.0531 -0.2358 (0.8268  -0.5872
12 Copper (wt%) 0.7745 0.0446 0.7857 0.8971 05023 09359 0.0425 07776 0.198 08110  -0.0820
13 Iron (wt%) 10000 04973 05626  0.7391 07166 0.7484 02265 0.7157  -0.3419 08248  -0.4446
14 Potassium (w1%) -0.4973 10000 02173 -0.0166 0.1267 -0.0117 -0.0457 -0.0743 (9396 -0.2678 0.8038
15 Lithium (wt %) 05626 02173 1.0000 07017 06525 0.8288  -0.078] 09345 02565 0.5618  0.0473

16 Magnesium (wt%) 07391  -0.0166 07017  1.0000 08896 09592 -0.2065 0.7603  0.0037 07839  -0.2370
17 Manganese (wt%) 0.7166 01267 0.6525 0.8896 10000 (.8876 -0.0802 0.6964 02350 06132  0.1264

18 Sodium (wt%) 0.7484  -0.0117 08288 09592 08876 1.0000 -02515 08866 00404 07250 -0.1573
19 Nickel (wt%) 02265 -0.0457 -0.078F -0.2065 -0.0802 -0.2515 10000 -0.2198 0.1665 03235  -0.0216
20 Silicon {wt%) 0.7157  -0.0743 09345  0.7603  0.6964 0.8866 -0.2198 1.0000 -0.0441 05679  -0.1200
21 Titanium (wt%) 03419 09396 02565  0.0037 02350 0.0404 01665 -0.0441 1.0000 -0.1426 0.8333
22 Uranium (wt%) 08248  -0.2678 05618 0.7839 06132 07250 03235 0.5679 -0.1426 1.0000 -D.5435
23 Zirconium (wi%) -0.4446 0.8038  0.0473  -0.2370 0.1264  -0.1573 -0.0216 -0.1290 08333  -0.5435 1.0000

WSRC-RP-97-207 Revision 0
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Table 8: Comparison of SME Sample-to-Sample Error Versus PCCS Historical®
SME PCCS Comparison of
Components of Variation % Coefficients HISTORICAL  Std. Deviations
Standard Deviations of Variation % Historical Curren
Analyte Mean Total Batch Residual Batch Residual Average RSD  Std Dev Std De‘j
Aluminum (wt%)  2.360 0.1785 0.1554 0.0879 6.6% 37% 2222 5.1% 0.113  0.120
Boron (wit%) 2718 0.1874 0.1308 0.1342 4.8% 49% 2093 72% 0.151  0.194
Calcium (wt%s) 0.820 0.0939 00808 0.0478 9.8% 5.8% 1.077 5.9%, 0.064  0.048
Chromium (wt%)  0.75% 0.0186 0.0133 0.0131 L.7% 1.7% 0064 33.5% 0.021  0.254
Copper (wt%) 0.331 0.0216 0.0171 00132 5.2% 4.0% 0250 538% 0.0i5 0.019
Iron (wt%a) 8.467 0.5743 04961 02894 5.9% 34% 6235 48% 0.299  0.404
Potassium {wt%) 0.069 0.0364 0.0222 00288 32.0% 41.6% 2455 6.5% 0.160  0.005
Lithium (wt%) 1.764 0.0702 0.0464 0.0527 2.6% 30% 1963 4.1% 0.080 0.072
Magnesium (wt%)  1.279 0.0742 0.0591 0.0449 4.6% 35% 0842 43% 0.040  0.061
Manganese (wt%)  0.831 0.0794 0.0725 0.0323 8.7% 39% 2111 52% 0.110  0.043
Sodium (wt%) 8.978 0.3968 0.3486 0.189%6 3.9% 21% 7463  4.5% 0.336 0404
Nickel (wt%) 0.107 0.0137 0.0082 0.0110 77%  103% 0643 13.2% 0.085 0.014]
Silicon (wt%) 24.169 0.9392 0.5914 0.7296 24% 3.0% 23310 5.7% 1.329 1.378
Titanium (wt%) 0.020 0.0192 0.0147 0.0124 729% 61.5% 0256 4.5% 0.012  0.001
Uranium (wi%) 1.038 0.1492 0.1436 0.0405 13.8% 39%  0.000  0.0% 0.000  0.000§
Zirconium (wt%) 0.0l6 0.0119 0.0104 0.0057 669% 370% 0029 9.0% 0.003  0.001

5The current version of PCCS computes the variance for each constraint two ways, both using the historical
relative standard deviations (RSD’s). These RSD’s are multiplied by the historical means of the elemental
concentrations to compute one variance, and they are multiplied by the average concentrations of the current
samples to compute the other. The larger of the two is used by PCCS to determine the appropriate Measurement
Acceptable Region.
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Summary Statistics for Measurements from SRAT Receipt Samples

otat Solids (wi%)
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Summary Statistics for Measurements from SRAT Receipt Samples

Sid Dev
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{Continued)
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Summary Statistics for Measurements from SRAT Receipt Samples
{Continued)
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quartie 75.0%
median 50.0%
quartiie 250%
10.0%
2.5%
05%
mindmum 0.0%

&Ofﬂ.ﬂtl ]

Maan

Std Dev

Std Ermor Mean
Upper 95% Mean
Lower 95% Mean

N
Sumn Waights

100.0%

99.5%

7.5%
90.0%
quarlie  75.0%
medon  50.0%
quartle  25.0%
10.0%
25%
0.5%
mnum 0.0%

W Prob«<W
0892714 0.0002

Wk W Tast
W Prob<W
0.801830 G.2473

rEull“ll-;;-l

99.5%
971.5%

AL

200%
T5.0%
500%
25.0%
10.0%
25%
05%
a.0%

Enmcntl |
Mean

Std Dav

Std Emor Mean
Upper 95% Mean
Liwear 95% Moen

N
Sum Weights.

o0.0%

0.19600
0.19800
019353
LRLIKH
017575
0.17150
18100
0.00470
0.03723
0.03700
0.03700

Lowor 95% Mean

Sum Weights

Witk W Tast
W Prob«w
0847244 <0001
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Exhibit 1:

32

Summary Statistics for Measurements from SRAT Receipt Samples

(Continued)
Copper _(wi%
Quantiles ![Eomonu |
——L__QLJ-— madnum  100.0% 030100 || Mean 026087 D W Taat
995% 030100 [ Sid Dev 0.02281 W Prob<W
_ 975% 020078 || S Eror Maan 000329 0883514 <0001
90.0% 020420 || Upperosw been 027620
quarthe  75.0% 028850 || Lowerose Mesn  6.26304
madian 50.0% 0.27850 N 4800000
quarthe  25.0% 024800 || Sumweights 49.00000
10.0% 023400
25% 0.22723
0.5% 022700
minimum 0.0% 02210

fouantiles )

100.0%
99.5%
97 5%
90.0%

75.0%

Momants )

Mean

Sid Dav

Sid Error Mean
Upper 95% Meen
Liower 95% Mean

N
Sum Weights

0927818 0.0067

[

Upper 95% Mean

Lower 95% Maan 2.0327
N 48.00000
Sum Weights 48.00000

23 24 2526 2.7 20 29 3.0 3132 33

W Prob«W
0.0089

WSRC-RP-97-207
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Exhibit 1:

Summary Statistics for Measurements from SRAT Receipt Samples

3

{Continued)
Sodium _{wt%
Quantiles ]I&ommu )
1 A osuezs
. T 29.5% 94800 || SdDev 1.02737 W ProbaW
97.5% 9.2069 || Swd Emor Mean 0.14820 0.021778 0.0036
00.0% B8.1127 || Upper96% Mean 884437
750% 73763 || lowsr95% Mean 824783
500% 61510 || N 48.00000
250% 57655 || Sum Weights 4800000
10.0% 5.3738
25% 5017
08% 5P

5.0200

mripchiny

ﬁaulmllos )

—E— o - maxdmum  100.0%
- 00.5%
97.5%
90.0%

quartie

o8t for Normality

Test for Normalit

001300
25% 0.01200
0.5% 001200
minimum 0.0% 001200
of
Eomoms '
100.0%  2.9960 Maan 25138
9.5%  2.0080 Std Dev 0.73050
97.5% 29938 Std Emvor Mean 0544
90.0% 29587 Upper 96% Mean 2.7247
T5.0% 2.9035 Lower 95% Meaan 2.29924
50.0% 2.7910 N 48 .60000
25.0% 2.6300 Sumn Waeights 48.00000
10.0% 1437
25% 0.35M
05% O0MM
Q0% 03470
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Exhibit 1:

Summary Statistics for Measurements from SRAT Receipt Samples

34

{Continued)
[Eroniim o)
F‘M Moments
m asd e . madmum 100.0% 0.16300 || Meen
- 29.5% 015300 ||swrDev
$7.6% 014355 || 5 Esor Mean
90.0% 000920 | | Upper 95% Mean
quartiia  75.0% 003725 | | Lower 95% Mean
medisn  50.0% 002200 ||N
quarile  25.0% 001525 | | Sum Weights

10.0% 001390

2.5% 0.01300

0.5% 001300

MW 0.0% 0.0130¢

[Guantiies)

meocimian 100.0%

qurtite 75.0%

quartia 2 5:0%

8605417
251.7263

51.3832
9758351
To0 2482

24,0000

24.0000

[Tnt for_Normality ]

Shapiro-Wik W Test
W Prob<W

0TI

<.0001

WSRC-RP-97-207
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Exhibit 2:

35

Summary Statistics for Measurements from SRAT Product Samples

ots! Solids {wi%)

minimum

- ol o

-, WE% 21510
oTE% 21389
0.0%  19.262

quatle  780% 18915
medien  50.0% 18375
quanils  250% 17148

100% 15562

25% 12851
05% 12830
0.0% 128X

17.93333 Wik W Test
1.84353 W Prob<Ww
oz 0.916818 0.0022

18.41058

17 45810

|Gusariies)
.r —m—- . . maximum  1000% 21.410
Po5% 21410
97.5% 21.024
PO0%  17.685
quartie T50% 15457
500% 14775
250% 14053
wi% 12630
25% 11505
05% 11.560
00% 11.580

W Prob«<W
0.984527 0.8826

I@UIMUGI )

—E— P madmam  100.0%

quarile T50%

quartie 25:0%

1504778
374075
53439
1706222
14913.20
4900
4200

WSRC-RP-97-207
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Exhibit 2: Summary Statistics for Measurements from SRAT Product Samples
{Continued)

[icnioride {ppm} J

. os! for Normality
) ’ . madmum 100.0% 87000 piro
5% 87000
» 97E% 88950
W0O% 12000

quanie  T50% 11450
medin  500% 10800
quartie  250% 8500

100% 1150
5% 873
0.5% 828
% MmNt 0.0% a2e
1 aodo | sobo | rodo ! wobe
fiuoride (pom) )
Ibunn!llu ]
4 0 . medmam  1000%  B700.0
WE%  8M00
L4 97.5% 68950
00.0% 12900

quartile 750% 11450
e 500% 10800

quarile  250% 9590 42:000
100% 1010
25% 858
0% 828

minmum 0.0% 828

&emontl l

62100 Mearn

62100 Std Dev

62050 Std Emor Mean
55300 Upper 95% Maan
46700 Lower 95% Mean

N
36260 || Sum weights

31600
1400
31400
[Qusnuies) Test for Normall
hY -D % . mudmum  100.0% 87000 Maaa 1244 488
- 5% 67000 || StdDev 1198.948
275% Ti400 Sl Emor Mean 171278
§WOo% 23900 Upper 95% Mean 1588 883

quariile 750% 11750
median 50.0% 10700

Lower 95% Meen $00.108
N 49.000

quartie  260% 9690 || Sumweights 49000
00% €870
25% 813
05% 828
miiman  D0% 628
1 0o  sobo ' 7obo ' sobo
T —
% 0 + }| medmum 1000% 87000 || wean 1121176 | [Shapio-Wik W Tost
. 995% 87000 || St Dev 1287.363 W Prob<w

97.5% 8290 Std Eror Mean 201.081 0412970 <0001

900% 13600 Upper 05% Mean 1527512

quartils BO% 11900 Lowsr 95% Maoan 714.829
N

raciian 500% 10800 41.000
questiie 25.0% 910 Sum Weights 41.000
10.0% 998
2.5% 834
0.5% 828

minkmum 0.0% 828

WSRC-RP-97-207 Revision 0
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Exhibit 2: Summary Statistics for Measurements from SRAT Product Samples

{(Continued)

Ibl.lll“".l l

medmum 100.0% 87000

1207 551

Maan 0.003500
Sid Dev 0.032601
0.01141

Test for Normali

1000% 218680
20.5% 21880
§7.5% 21680
#0.0% 2113

Quartie T50% 20140

500% 1.907%

25.0% 1.8037

10.0% 17601
25% 111X
0.5% 17130
00% 1710

Moan 19011
Sid Dev 9.12958
Sid Emor Mean a02180

Upper 95% Mean  1.96265
Lower 95% Msan 167527
N 36,00000
Sum Weights 36.00000

Wik W Test
W Prob«<W
0.950282 0.14t1

[@uln!ﬂu |

mexivumn  100.0%  0.17500
80.5% 0.17500
97.5% 0.17500
90.0% 0.18030
75.0% 0.18775
50.0% .18200
250% 0,12250
10.0% 0.10950
2.5% 0.08900
0.5% 0.08900
0.0% 0.08900

Q14911
Std Dev 0.02458
Sxd Error Mean 0.00410
015743

Wik W Test

W Prob<W
0812678 <0001

WSRC-RP-97-207
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Exhibit 2:

Summary Statistics for Measurements from SRAT Product Samples

{Continued)

38

fousnites)

i 100.0%
95%

97 5%

Moments )
Maan

Std Dev

S Enor Masn
Upper 95% Mean
Lower 95% Mean
N

Sum Weights.

| G

maximum  100.0%

29.5%
97.5%
90.0%
quarte 75.0%
madian 50.0%
quarile 5.0%

0.30400
0.20400

0.25630
0.07900
0.04000

Mesn 0.07878
Std Dev 007945
Sid Error Mean 00274
Uppar 85% Mean 0.10485
Lower 95% Mean 0.05291
N 38.00000
Sum Weights 38,00000

feusnties)

macdmum  100.0%
99.5%
97.5%
90.0%
quarlile 75.0%
madien 50.0%

Test for Normall
Wik W Tent

W Prob«<W
0823055 0.0197

[M)
Maan 090658

Sid Dev 009136
Sid Eror Maan Dots23
Lpper 85% Mson 0.93748
Lower 95% Mean 487585
N

Sum Weights

——
Tounmiln )

100.0%

W Prob<W
0.055047 0.2108
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Exhibit 2:

{Continued}

39

Summary Statistics for Measurements from SRAT Product Samples

[Bedium_(wix) )

[Rusnuies)

mudmum  100.0%
5%

7.5%
$0.0%
T50%
50.0%
28.0%
10.0%
25%
05%
0.0%

7.8280
15280
T.8280
T 2349
8.8432
6.8440
.258
5.7187
48300
48300
4.5300

(Moments )
freses

6.55208
Std Dev 0.58602
Sid Emror Mean 0.04782
Upper 95% Mean 8.7608T
Lower 95% Meaars 8.36060
N 36 0000
Sum Weights 36.00000

|

Tast for Normall

23.0%
10.0%
2.5%
0.5%
0.0%

0.30700
. 30700
0.30700
0.20020
027175
0.26450
0.24728
0.23970
0.23400
0.23400
©.23400

) ()

54 Dav

St Error Mean
Upper 55% hiean
Lower $5% Maan

N
Sum Weights

[Guaniites) @oments )
EE 100.0% 12580 || sesn
\ sa5% 12580 || SdDev
97.5% 12580 Sid Emor Mean
P00% 10892 LUppar 95% Mean
quartie 75.0% 05880 Lowwr 95% Maan
meden  500% o845 || N
Suktle  250% 07758 || Sumweights
100% 08897
25% 06250
05% 06250
AT 0.0% 0825
.m_ - maxmom  100.0% 17000 || Mean 0.00467
L 98.5% 047000 || StdDev 0007
975% 017000 || SKd Emor Mean 0.0622
§00% 011000 || Upperss Mean 004728
quatie  750% 004375 || Lower 96% Mean  0.02206
meden  %0.0% 001500 || N 38.00000
quartie  250% 001225 || Sumweights 26.00000
100% 601200
25% 0.01100
0.5% 001100
mbima 00%  5.01100

———"’mm

madmum  100.0%
99.5%

97.5%

80.0%
75.0%
50.0%
26.0%
10.0%
2.5%
0.5%
0.0%

| ()
Mean

Std Dev

S Emor Masn
Uppes 85% Momn
Lower 95% Mean

N
Sum Weights

|

‘st lor Normality

Wik W Tost
W Prob<W
0.960077

029

Wik W Tes!
W Prob<W
<0001

0.806834

WSRC-RP-97-207
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Exhibit 2: Summary Statistics for Measurements from SRAT Product Samples

{Continued)

Zirconium _{wi%

| ()

| 1<> "1}

.

190.0%
90.5%
w.5%
00.0%
75.0%
50.0%
25.0%
10.0%

25%
9.5%
0.0%

0.04214
0.03182
0.00630
0.05291
003137
36.00000
36.00000

ast for Normall
Shapiro- Wik W Test
W Prob<W
0. 79444 «<.0001
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Exhibit 3:

(Continued)

Summary Statistics for Measurements from SME Samples

41

IOulnllIu )

49.76023
212117
031978

W Prob«W
0.904088 0.2051

38 37 38 30 40 A1 42 43 44 45 46

‘Qulniiht )

miximum

100.0%

W Test
W Prob«<W
0922250 0.0084

JQuatites ) [eementa )
m 4 4 madmum  100.0%  1.5790 Maan 144308
. . ®ws% 1570 || sdDev 0.05208 W Prob<W
B7.5% 1.5747 Sid Enor Mean a.00785 0926108 200892
20.0% 15250 Uppsar 05% Mean 145019
quartile “T50%  1.45680 Lower S5% Maan 142754
rwchon 500% 1.4290 N 4400000
quaria 250% 1.40558 Sum Weighta 44.00000
1,3980
1.3442
1.3410
1.3410
—_—
/700 Wik W Tos)
W00 W Probew
30575 0945093 0.0540
35200
38050
X850
0400
20300
22700
X0
22200

WSRC-RP-97-207
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Exhibit 3: Summary Statistics for Measurements from SME Samples
(Continued)
I hloride (ppm)
- e
0 (G [omanss)
. 4 maxmum  100.0% 12700 || Mean 066,773 |[Shapir
b 995% 12700 Sid Dav 205876
975N 1N4TS 53 Ervor Mean 44 806
90.0% 12150 || Upperoe% mean 1088727
quartile 75.0% 11300 Lower 55% bean arese
madien 500% 10700 N 44 000
quarte  250% 0545 || Sum Weighs 44,000
0.0% 2685
25% 1104
0.5% 102.0
eniimum 0.0% wao
N
(o)
1zhoo Mean $52.501
tzr0.0 Std Dav n1.780
12675 Std Ermor Mean 50015
121580 Upper 95% Mean 1053455
11300 Lowewr 95% Maan 851,727
19700 N 44,000
954.5 || Sum weighta 4,000
wre
1021
1029
1020

R
fw Momenis
maximun  100.0% 42700 Mean 0%
995% 42700 { | Std Dev #1513
97.5% 42850 [ Swd Emor Mean 89174
$0.0% 37700 || Uppe 65% Mearr 2970745
75.0% 20075 | Lower 5% Mean 2611073
s0.0% 28550 |Iw o
250% 24200 || Sum weights 4.00
100% 21250 |
25% 18800
05% 18500
00% 18500

l@unn!iles ] Moments

. madmum  1000% 23800 Mean 82045
99.5% 2[00 Sid D 391955
97.5% 2228 || Sl Erre Maan 59.089
$0.0% 12400 || Upper 95% Mean  1101.210
75.0% 11200 || Lowar 05% Maan 62,881
500% 10700 N 44.000
250% 9580 || Sum Weights 44.000

10.0% 1070

25% 1021

5% 020

00% 1020

Revision 0
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Exhibit 3:

Summary Statistics for Measurements from SME Samples

(Continued)
&I.l“lll {pom) l
!Eulnlllu )
- ’ —m— » madmum  100.0% 19600 1043.706
205% 19500 || sdDev 248,356
1.5% 19860 Sj Erver Mean 37441
WOo% 12450 Uppat 95% Mean 1119211
T50% 11550 [} Lower95% Mean  068.198
500% 10700 [[N 44,000
250% 9685 Sufn Weights 44000
100% 7870
2.5% 163.2
05% 1020
a.0% 020

Ibgantllg! )

. mecdmum 100.0%
00.5%
97.5%

90.0%
75.0%
50.0%
25.0%
100%
2.5%
0.5%
0.0%

230687
0.17806
0.02587
23605
225459
47.00000
47.00000

W ProbcW
0988950 0.9702

el v 100.0%

Test for Normati

T || remm o00n

90.5%
97.5%

80.0%
quatie  75.0%
medan  50.0%
25.0%
100%

25%
0.5%
0.0%

0.12000
0129000
0.12580
©.10020
©.085300
0.07400
0.06200

0.04740
0.04700
004700

Uipper 05% Maan
Lower 95% Mean

Suem Waights

Witk W Tont
W Prob«W
0947853 0.0573

0.07457
0.01682
0.00245
0.07951
0.08564
47.00000
47.00000

WSRC-RP-97-207
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Exhibit 3:

(Continued)

Summary Statistics for Measurements from SME Sam ples

[Ruentiies)

mExdmam  1000%
99.5%
915%
20.0%
quariie 75.0%
median 50.0%
quartile 25.0%
10.0%
2.5%
0.5%
ikt 0.0%

&omontl l

Hhaan

Std Dy

Std Error Mean
Upper 96% Mean
Lowsr 95% Moar

N
Sum Weights

Witk W Test
W Prob<W
0.961255 0.0788

A RN R

10 115 120 125

130 135 140

75.0%
50.0%
25.0%
10.0%
2.5%
0.5%

T 0.0%

1.3140
1.2550
1.2190
1.2016
11268
1150
11150

Lowsr 95% Mean

N
Sun Weights

Wilk W Tost

W Prob«<W
0965355 0.2708

WSRC-RP-97-207
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Exhibit 3:

Summary Statistics for Measurements from SME Samples

45

I&.ﬂﬂ.l‘l.‘. Iml ]

A YR KO

(Continued)

100.0% 11020

99.5% 11020

R7T5% 11014

POO0% 10908

qule  75.0%  0.9420
macRan 500% 0.8810
quartile  250%  0.7920
10.0% 07458

25% 0TI

0.5% 0.7320

inimUm 00% 07320

0.87455
0.10380
0.01514

0.0%

fauanties)
_@ 100.0% 892222 ||Shapio-Wik W Test
29.5% 0.37650 W Prob<W
97.5% 0.05403 0.950107
0.0% 9.0%289
75.0% 8.81175
50.0% 47.00000
25.0% 47.00000
10.0%
2.5%
0.5%

liOuanlllu I

mexknum  100.0%
99.5%
97.58%

90.0%
75.0%
50.0%
25.0%
10.0%
2.5%
0.5%
0.0%

25.740
265.740

25.726
25.001
24.661
24.052
23818
2317
21.294
21.043
21.043

quartile

Std Dev

Std Emor Mean
Upper 85% Mean
Lower 45% Mean

Sum Weights

Shapiro- Wik W Test

0.717905

2400006 || Shapio- Wik W Testl

W Prob<W
<.0001
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Exhibit 3:

46

Summary Statistics for Measurements from SME Samples

(Continued)

(D)

fauanies)

“ - —-EE_ mexmum  100.0%  1.2780
995% 12780

97.5% 1.27e3

SO

quartis  750% 11415
median  S00% 09420
quartie  250%  0.8510
10.0% 03768

25%  0.16%9

0.5% 01680

minimum  0.0%  0.1680

Maan

Sud Dev

Std Error Maan
Upper 95% Mean
Lower 95°% Maan
N

Sum Wghts

Jest for Normalll

0.92802 {|Shapiro-Wilk W Test
0.27029 W Prob<W
<0001

0.04362 0.864490

rulntllll
—<5 ] T
90.5%
—_ 97.5%
90.0%
quartile  75.0%
maciian 50.0%
quartile 25.0%
10.0%
2.5%
0.5%
minmum 0.0%

0973110

Shapiro-Wik W Test
W Prob<W

6.5011

WSRC-RP-97-207
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Exhibit 4:

47

Summary Statistics for Measurements from MFT Samples

((Fotar Sciids twi) )

i"ﬂm.l‘"l '

[frsoicbie_sonias vy ) -

e = Tl [ S I
70E% 51.000 Sid Dav
#7.5% 51.000 Std Emror Mean
20.0%  51.000 | [ Upper 95% Mean
T5.0% 49.832 Lorwear 05% Mean
50.0% 47,815 N
250% 43588 Sum Weights
10.0% 42710
2.5% 42530
0.5% 42.530
0.0% 42530
[Quantites) fioment)
_—@ 100,0%  47.000 Mean 43.12154 || Shapiro-Wik W Test
00.5%  47.000 Sy Daw 2.0078% W Prob«<W
4T.5% 47.000 Sid Error Mean 0.58515 0.083874 09781
90.0% 40200 Lipper 95% Mean Al 35200
75.0% 44500 Lower 95% Mean 41.89017 A
50.0% 42000 N 13.00000
25.0% 41.815 Sum Weights 13.00000
10.0% N800
25% 29000
0.5% 390.000
¢0%  29.000

§ 1 15 2 4 a0 a4

'0u-nlll-: '

maxdimem 100 0%
93.5%
97.5%
$0.0%
quartile  75.0%
median 50.0%
quarths  25.0%
10.0%
2.8%
9.5%
minimum 9.0%

44.7%0
44.790
44.790

42218
40.085

34370
T.010
7.010
7.010

Momesnts
Mann

54 Dev

Sid Emer Mean
Upper $5% Mean
Lower 95% Mean
N

Sum Weights

|Tul for Normality |
39.40647 |[Shepiro-Wik W Test
821774 W Prob<W
1,08633 0531893 <0001
41.68503
3732701
34.00000
34.00000

I'Oul.nlihl '

100.0%

90.5%

91.5%

90.0%

quertie  75.0%
madian 50.0%
Quartil 25.0%
10.0%

2.5%

0.5%

PRinImUm 0.0%

1.4670
1.4870

14670
1.4578
1.4300
14070
13370
13370
13370

'Mom-nu |
Mean

Std Daw

51d Error Meen
Uppar 95% Mean
Lower 95% Maah

N
Sum Weights.

1Tu| for Normality |

1.42900 |[Shapiro-Wik W Tesat
0.04012 W Prob<W

0.01269 0.842303 0.0457
10.00000
10.00000

lOulmlIu ’

maimum  100.0%
99.5%

97.5%

B0.0%

quartile 15.0%
maedan 50.0%
quatile  25.0%
10.0%

2.5%

0.5%

mirimum 0.0%

kAl ]
37e0
37100

31100
28550

21800
21800
21800

'Homont- l
Mear

S Dev

Std Error Mesn
Upper 5% Mean
Lower 35% Mean

N
Sum Weights.

ITut for Normality |
3049645 | Shapieo- Wik W Tost
3661.57 W Prob<w
78065 0.940285 1902
32116.80
2887202
2200
2.00

WSRC-RP-97-207
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Exhibit 4:

(Continued)

48

Summary Statistics for Measurements from MFT Samples

[Entoride_(ppm) )

quartile 75:0‘%

quartile 25:0%

iﬂomtnll l

Maan

Sud Dev

Sd Emor Mesn
Upper 95% Mean
Lower 95% Meen
N

Sum Weighls

[usnties)

Madmum  100.0%
99.5%
97.5%

P0.0%
75.0%
50.0%
25.0%
100%
2.5%
0.5%
0.0%

(Tnt for_Normality )

274.305 || Shapieo-Wik W Test
289.730 W Prob<W
81,7 0.525574 <.0001

"nu-milu )

maximum  100.0%
90.5%
¥7.5%

90.0%
uanile  750%
mecdkan 500%
quartile  25.0%

10.0%

2.5%
0.5%

250150
3918.17
83536
27853.12
17870
252
200

|auln|||u l

meimum  100.0%
90.5%

97.5%

90.0%

quartile 75.0%
madian 50.0%
quanile 25.0%
10.0%

2.5%

0.5%

minimuam 0.0%

1500

1750 2000

T-|Q uantiles ’

quariile 75.0%

2.7620
2.7620
2.7487
24550
23487
2.2455
2.1208
1.9528
1.7858
1.7800¢

17800

femens)

Mean

Sud Dev

Std Error Mean
Upper 85% Mean
Lower §5% Mean

N
Sum Weights

Shinpiro-Wik W Test
W Prob«<W

0.974548 0.5928
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Exhibit 4:

Summary Statistics for Measurements from MFT Samples
(Continued)

49

[ =D

l@uanliln )

madimum

100.0%
0.5%

Lower 96% Mesn

271471
0.16950

Wik W Teed
W ProbcW
¢981601 0.110%

0.70%8
911518
a7
QB2524
DTEMT
42.00000
42.00000

macisn
quartile

it

rEu.lmlln )

100.0%
.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%

25%
0.5%
0.0%

Wik W Test
W Prob<W
0.055008 0.1525

quatie
madian

minimum

Ibulntlhl )

maximum  100.0%

5%
¥7.5%

0.0%

Moments
Maan

Std D

Std Eror Mean
Upper 85% Mean
Lowsr 95% Maary
N

Sum Weights
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Exhibit 4:

50

Summary Statistics for Measurements from MFT Samples

(Continued)

[Botessium_jwox) }

(e

CRC medmam  100.0% 031700
5% 081700
975% 081332

90.0% 058420
quanils  75.0% 0.19425
meden  50.0% 0.12050
quartie  25.0% OC7ATS
10.0% 0.04830
25% 00185
0.5% 0017

minimum oo0% D017
TT T 13

[eantiies )

. dm 100.0%  1.9830
90.5% 19920
975% 19780
00.0%  1.8827
750% 18113
500% 17628
250% 1.7150
100% 16833

25% 14700
05% 18700
0.0% 14700

]IEM::N“I J

Std Dav

Std Error Msan

Upper 95% Mean
Lower 55% Mean

N
Surmn Waights

@ulnlill_a_l

{3 o0 110
929.5% 1.1070
975%  1.1085
80.0% 10289

quartile 75.0%  0.90680
madian 50.0% 0.8320
quartile 250% 97582
10.0% 08793

2.5% 05888
0.5% 05830
0.0% 05830

W Prob<W
0.938533 0.0294

Jest for Normali

v Wik W Teat

W Prob<W
0.974473 0.5003

Test for Normatl

— e s
90.5% 98O

97.5%  DB8E

900% 9.4536
quartie  750% 9.1280
mecdimn  50.0%  8.7560
quatie  250% 0.5412

10.0% 82457
25% 77823
05% 77550

mnium  00% 77550
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Exhibit 4:

51

Summary Statistics for Measurements from MFT Samples

(Continued)
mlcm wi%s} }
P
Moments )
_ED_ “w maximuam  100.0% 031300 || Mean Shapic-Wilk W Test
99.5% 0.31300 Skl Dov W Prob<W
_ 07.6% 030617 || Sd Emor sean 05848 <.0001
20.0% 021780 || Upper 96% Mean
quanie  76.0% 012025 || Lowars5% Maan
mdien 50.0% 0.10800 N
qarde  250% 0.00975 || Sum waights
10.0% 0.00830
2.5% 0.08008
0.5% 0.08000
minmam  0.0%  0.00000

{{Quantiles )

maximum  100.0%
5%
97.5%

20.0%
75.0%
50.0%
25.0%
10.0%

258%

0.5%

0.0%

2417019
0.99740
015390

24.49000

Test for Mormali
Shapio-Wik W Test

W Prob<W
0.956061 01662

“Qu]nlll.l )

dim 100.0%
00.5%
97.5%

90.0%
75.0%

P

Shapiro- Wik W Test
W Prob<W
0.737108 <0001

f

quartile

quaritie

rinimum 0.0%

13170
1.3170
1.3156
1.2647
1.0347
0.0245
0.7500
0.2954
0.2331
023%
©.2330

Test for Normall

Shapiro-Wilk W Test
W Probew
0.805037 0.0007

'(T)uanllln ]

meximam  100.0%
00.5%

97.5%

90.0%

quartils 75.0%
median 60.0%
quanie  25.0%
10.0%

2.5%

0.5%

miciTUTm 0.0%

0.21600
021600
0.21570
0.17700
0.05800
0.03100
0.01100
0.00830
0.00700
0.00700
0.00700

omants )

Maan

Sud Dev

5td Ermor Mean
LUppar 5% Mean
Lower 95% Mean
N

Surn Weights

o3t for Normality

Shapirc-Witk W Test
W Prob<W
08775487 <0001
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Exhibit 4:

Summary Statistics for Measurements from MFT Samples
(Continued)

52
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x’s - SRAT Product

Total Solids (wt%) By Batch
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel
{Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x’s - SRAT Product

Density (g/mL) By Batch

1.6 s
- + +
15 . g 3
. . - $ B - - .
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1.1 ¥ ¥ ] x X " -4
. i ] ! b »
] :
1t 19 2 21 2 23 24 25 2 27 28 2 30 3
Batch
Total Hydroxide (eq/L) By Batch
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel
(Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; Xx’s - SRAT Product

Chloride (ppm) By Batch

Nitrate (ppm) By Batch

) E
50000 ;
]
| g . a
E 40000 ¥ 1 ] ® a
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. g - . iow
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel
(Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x's - SRAT Product

Nitrite (ppm) By Batch

;

L.

el B 3 = 1

1000 Sy}

) S Y T S ST S S S S sa e

Batch

Phosphate (ppm) By Batch

+

1000 = mm:%mwmw
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Baich
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i

Sulfate (ppm) By Batch

Sulfate (ppm)
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1000 %
L

1 w2 a4 2 A A & & ¥ L K & s

WSRC-RP-97-207 Revision 0



Exhibit 5:

A Chart of Sample Measurements by Batch by Vessel

Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x’s - SRAT Product

(Continued)

Aluminum {wt%) By Batch

57
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Baich
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¥
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Calcium (wt%) By Batch
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Exhibit 5:

Chromium (wt%) By Batch

(Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x's - SRAT Product

A Chart of Sample Measurements by Batch by Vessel
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel

(Continued)

Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x’s - SRAT Product

Potassium (wt%) By Batch
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel
(Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x's - SRAT Product

Manganese (wt%) By Batch
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Exhibit 5: A Chart of Sample Measurements by Batch by Vessel
(Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x’s - SRAT Product

Silicon (wt%) By Batch
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Exhibit 5:

Zirconium (wt%) By Batch

(Continued)
Small Box - MFT; Plus - SME; Open Box - SRAT Receipt; x's - SRAT Product

A Chart of Sample Measurements by Batch by Vessel

62

0.20 )
h -
_ 0154 x
§ ‘
go.w- | . : v
N 1 ¢ E
0.05 % : < ! -
] Ty oy § g
0% 19 20 21 2 25 24 25 2 27 28 20 % 3
Batch
TIC (ppm) By Batch
13000 -
12000
11000
10000 - R .
9000 = P L A
5000 = * -
gmoo-
6000 =
8 5000 =
4000 =
3000 -
2000 x
1000 4 x L - X ™ - ] 2 -
)
) S S S L L ) S L S I S,
Batch
Fe/Li By Batch
5.5 -
) M
. ]
5.0 i : 3 . s r
- ¥ + - =
= 1 1 R
® 45T £ ) * } * * . . T - +
. t
4.0 = ) N
a5
18 ) 2b 2l 2b 25 24 25 28 o 25 23 ab 3
Batch

WSRC-RP-97-207

Revision 0



Exhibit 6:

Total Solids (wt %)
Response: Measurement
of Fit

Summa

RSquare 0.80343¢
RSquare Adj 0.745188
Root Mean Square Emmor 0.249661
Mean of Response 1579528

Observations {or Sum Wgts) 36

Parameter Estimates

—
|Expected Mean Squares |

[EMS Intercept Batch
ntercept 0 ¢
Batch 0 4

plus 1.0 times Residual Error Variance

|Variam:c Component Estimates l

Component Var Comp Est
Batch 0.199373
Residual 0.062331

The Mean Square per row by the Variance Component per column

These estimates based on equating Mean Squares to Expected Value.
-_—

Random Effects Model for SRAT Receipt

[Whole—Modcl Test l

17.0

15.5 o -t ,
A B
e B
4. g
’O
15.0~4 .t
.
.
[
T v T ¥ T r I M
15.0 155 16.0 16.5 17.0

Messurement Predicied

Test Denominator Synthesis

|Tcsts wrt Random Effects I

Source

Batch 687857 0.85982 i

SS MSNum DFNum FRatio Prob>F

13.794% <0001

Source DF Sum of Squares Mean Square F Ratio

0.859822
0.062331

6.8785722
1.6829250
85614972

13.7945

Prob>F
<.0001

Calcined Solids (wt %)

Response: Mezsurement

“Summnry of Fit l

RSquare
RSquare Adj
Root Mesn Square Emror 026839
Mean of Response 13.50839
Observations {(or Sum Wgts) 11
e r————————————————————

Paramecter Estimates

0.742753%
0.664463

[Expected Mean Squ:res]

EMS Intercept  Batch
Intercept 0 0

Batch 0 387097
plus 1.0 times Residual Error Variance

[Vnriance Component Estimates l

Component Var Comp Est

Batch 0.157931
Residual 0.072033

The Mecan Square per row by the Variance Component per column

These estimates based on equating Mean Squares to Expected Value.

T
Whole-Model Test

145

14.0 =

Measurement
i
*
S
.
.
A
-

13.5mpancacncancannnn = -3 kbR

1 v 1 1
i3.0 135 14.0

Measurement  Predicied

14.5

[Analysis of Variance ]

{

Test Denominator Synthesis

Source

l

|Tests wrt Random Effects |

Source
Batch 478365

0.68338

7

94870

SS MS Num DF Num F Ratic Prob>F

<0001

DF Sum of Squares Mean

4.7836527
16567667

64404194

Square F Ratio
0.683379 94870

0.072033 Prob=>F
<.000]
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Exhibit 6: Random Effects Model for SRAT Receipt

(Continued)

Insoluble Solids (wt %)

Response: Measurement
of Fit

Summa

RSquare
RSquare Adj
Root Mean Square Emor 0.534938

Mean of Respomse 12.1125
Observations (or Sum Wgts) 16

Parameter Estimates
"Expected Mean Squares |

The Mean Square pez tow by the Yariance Component per column
EMS Intercept  Batch

Intercept o [
Batch 0 4

plus 1.0 times Residual Error Vanance

|Vnriance Component Estimates l

Component Var Comp Est

Batch 0123177
Residual 0.286158
These esti quating Mean Sqp to Exp

0.404922
0.256152

based on

I Whole-Model Test

13.0

Measurement
‘\

1.5 o

11.0 = *

10.5

¥ ¥ 1
10.5 Lo 115 12,0

Measurement Predicted

1
2.3 13.0

gna]ysis of Variance I

Test Denominator Synthesis

Source DF Sum of Squares

|

lTuts wrt Random Effects |

Source
Batch

2.3366 077887 3 27218

SS MS Num DF Num F Ratic Prob>F
0.0909

Model 3 2.3366000
Esror 12 3.433%000
C Total 15 5.7705000

Mean Square F Ratio
0.778867 27213

G.286158 Prob>F
0.0909

Density (g/mL)

Response: Measurement

RSquare

R3quare Adj
Root Mean Square Error 0.014213
Mean of Response 1.087
Observations (or Sum Wgts) 36

|Expected Mean Squares l

The Mean Square per row by the Variance Component per column
MS Intercept  Batch

ntercept [ [

Batch ] 4

plus 1.0 times Residusl Error Variance

lVariance Component Estimates |

Component Var Comp Est

Batch 0.000396
Residual 0.000202

These estimates based on equating Mean Squares to Expected Value.
e —— e ——

0847372
0.302149

IlWhoIe-Model Test '

Measurement
1
N
4
H
N
»
1 ]
L]
H
L]
1
1
[]

| 1 1 1
104 [06 1.08 1.10 |

T ¥
A2 114 116
Measurement Predicted

— .
gnalysis of Variance l

Test Denominator Synthesis

—_—e—
lTests wrt Random Effects l

Source S§S MS Num
Batch 0.03028

0.00379 ] 18.7376

DF Num F Ratio Prob>F

<0001
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Source

Model 8
Error 27

llc Toul 35

0.03028000
0.00545400
0.03573400

DF Sum of Squares Mean Square

F Ratio
18.7376

Prob>F
<0001

0003735
0.000202
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Exhibit 6: Random Effects Model for SRAT Receipt

(Continued)

Whole-Model Test

Total Hydroxide {(eq/L)

Response: Measurement

Summary of Fit 020
. *
RSquare 0.919746 R4
RSquare Adj 0.901544 .
Root Mean Square Error 0.005482 0.19 = ‘@ -1
Mean of Response 0.170452 -7 St
Observations (or Sum Wgts) » R T
0.18 Ky _.q'
Parameter Estimates i o e
L “
r—.‘._ D4i7- ----- SeEmEmRmam A -" o CEXE L
|Expected Mean Squares l Y4
the Yariance Component per column = 'a“ ol
IEVIE wfntercepbz ﬁatc P 0.16 = Ry A
Intercept . o
Batch o 3. 1724: A g
plus 1.0 times Residual Error Variance 0151 ',“
|Variance Component Estimates l 0.14 - g
P © Ver Comn Ent N A L )
omponen ar Comp i
Batch 0 000304 Measurement Predicted
Re,iduli °m3 %
| These estimates based on equating Mean Squares to Expected Value. Gnllysis of Variance l
i ; Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Mode! 0.00795451 0.000994 33,0851
Error zo 0.00060107 0.000030 Prob>F
(Tmts wrt Random Effects l C Toul 28 0.00855557 <0001
Source §S MS Num DF Num F Ratio Prob>F
Batch 0.00795 0.00099 8 310851 <.0001
Formate (ppm)
. e —
Response: Measurement Whole-Model Test
Summary of Fit 4000 .
RSquare 0.90266 .o
RSquare Adj 0.873819 ,'
Root Mean Square Error 120.1504 3750 4 o
Mean of Response 3190.833 s e
Observations (or Sum Wgts) 36 J R
—— 3500 = o '.' ‘_a‘
Parameter Estimates E o
(————— 1250 Od
1Expected Mesn Squares ) " seemmmaconces; ~ S 4
The Mean Square per row by the Variance Component per column = ] ‘." e
IEMS Intercept Batch 3000 - B Ol
ntercept 0 ey 4
Batch 0 4 =3
plus 1.0 times Residual Eror Variance 27504, o
-
lVarinnce Component Estimates ' 2500 Y T T Y T
2500 2750 3000 3250 3500 1750 4000
Component Var Comp Est Messurement Predicted
Batch 109344.1 |
Residusl 14436, 11 —
These estimates based on equating Mean Squares to Expected Value. [Anlly!is of Vlrilnc:]
. - Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model A 16145000 BIB2 32978
Efror 7 1897750 1436 proteF
lTem wrt Random Effects ] C Total 35 4004275.0 < 0001
Source SS MS Num DF Num F Ratio Prob>F |-
Batch 3614500 451813 B 312974 <0001
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Exhibit 6: Random Effects Model for SRAT Receipt
(Continued)

Fluoride (ppm)

Response: Measurement

W hole-Model Test

1200
RSquare 0.376468 /!
RSquare Adj 0191717 1 8 .
Root Mean Square Error 9287566 ' 100 = oo

Mean of Response 1019.339
Obscrvations {or Sum Wgts) 36

Parameter Estimates T o g
T P
‘(Expecied Mean Squares l E 500 = s
The Mean Square per row by the Vaniance Component per column = J >3]

MS Intercept  Batch P
ntercept 0 [
Batch

0 4 1
plus 1.0 times Residual Ermor Variance ;
S ———

"Varlmcc Component Estimntesl - : r Y

1 1 1
700 800 900 1000 1100
v t
Compouent ar Comp Es Measurement Predicted

Batch 2237.795

Residusl 8625.889 r———

These estimates based on equating Mean Squares to Expecied Value. Enalysis of Variance )

: " Source  DF Sum of Squares Mean Square F Ratio

Test Denominstor Synthesis Model 3 140616.56 ST 2097
e Error 27 232899.00 86253 prohsF
|Tests wrt Random Effects ' lC Totat 35 373518.36 00798

Scurce SS MS Num DF Num F Ratio Prob>F l

Batch 140617 175771 8 20317 0079
Chloride (ppm)

Response: Measurement ( Whole-Model Test

Summary of Fit 1200 :

RSquere 0.376468 J

RSquare Adj 0191717 T B, B

Root Mean Square Error 92.87566 a
1100+ o

Mean of Response 1019.839 K

Observations (or Sum Wgts) 35 L T o

b L R e 24

g o v ] .1‘:
"Expccted Mean Squares ) g 900 - s
=

&
The Mean Square per row by the Variance Component per column p L
EMS Intercept  Batch R
Intercept [ [ $00 = K [+
Batch o 4 ] Ki
plus 1.0 times Residual Error Variance -"
R b 700 = ’
- - R <
‘Vsnance Component Estimates ' T 7r
700 300 900 1000 1100

Component Var Comp Est

Batch 2237.795
Residual 8625.889

These estimates based on equating Mean Squares 1o Expected Yaiue.

Measurement  Predicted

—
Gnalysis of Variance ]

Test Denominator Synthesis 3?:;“ DFB Sum of ?:IOEI‘::; Mean S?;;z;'cl ¥ l;;:!:;

% || Error 7 232899.00 8625.9
ths wrt Random Effects l C Total 35 373515.56 Prgg:}l:
Source $S MSNum DF Num FRatio Prob>F J\=
Baich 140617 1757171 3 2.0377 0.0798

J
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Random Effects Model for SRAT Receipt
(Continued)

Exhibit 6:

Nitrate (ppm)

Response: Measurement

RSquare
RSquare Adg

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

%

0.942233
0.925117
456.071
13544 44
36

IlExpected Mean Squares |

The Mean Square per row by the Variance Component per column
EMS Intercept Batch

ntercept 0 0
‘Batch P 0

4
plus 1.0 imes Residual Emor Varance

[[Vlriance Component Estimates ]

Component Var Comp Est
Batch 2935191

Residual 2172222
These estimates bused on equating Mean Squares to Expected Value.

Whole-Model Test

17600
16000=
15000
§ 14000~
b R .4
12000 L 0

1100042,

13000 a

10000
u

1 ) | ] T
00 12000 13000 14000 15000 16C0C 17000
Messurement  Predicted

lAnllysis of Variance l

Test Denominator Synthesis

Sovrce

!Tesls wrt Random Effects |

Source SS MS Num DF Num F Ratio
Batch 9.566¢7 1.196¢7 8 S5.0496

<0001

Prob>F l

Model 3
Error 27

C Total 35

DF Sum of Squares Mean Square F Ratio

95663389 11957986
SBE5000

101528889

2172222 proh>F

55.0496

<.000t

Nitrite (ppm)

Response: Measurement

|Summag of Fit I

RSquare

RSquare Adg

Root Mean Square Error
Mean of Responie
Observations (or Sum Wgts)

|Expected Mean Squares l

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
Hntcrccpt 0 o
atch 0 4
plus 1.0 imes Residual Efror Varniznce

|Vnr!nnce Component Estimates I

Component Var Comp Est
Batch 84370.31
Residual 150
These estimates based on equating Mean Squares to Expected Value.
S

0.807788
0.750830
160.4681
6981.667

16

{

l

Measurement

|

J—
Whole-Model Test

3000

7500 =

7000 =

6500 ="H

T L
6500 6750 7000

Measurement  Predicted

1 ] 1
7250 7500 7750 8000

lAnaIysis of Variance l

Test Denominator Synthesis

Source

Model 3
Eror 27

|’I‘ests wrt Random Effects '

Source S$S MS Num DF Num F Ratio
Batch 2921850 365231 3 141337

Prob>F
<0001

C Total R

\

DF Sum of Squares Mean Square F Ratio

2921850.0
695250.0
3slTico0

365231

25750 Prob>F

14,1837

<.0001

WSRC-RP-97-207
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Exhibit 6:

Random Effects Model for SRAT Receipt

{Continued)

Sulfate (ppm)

Response: Mcasurement

I Summary of Fit
RSquare 0.400474
RSquare Adj 0.122836
Root Mesn Squere Error B1.35132
Mean of Response 1423.333
Observations (or Sum Wgts) 36

Parameter Estimates
—_—
lExpccled Mean Squares l

The Mean Square per row by the Variance Component per column

MS Intercept  Batch
ntercept 0 [
Batch 0 4

plus 1.0 times Residual Error Variance

lVariance Component Estimates '

Component Var Comp Est
Buasth 2075.491
Residual 6618.037

These estimates based on equating Mean Squares to Expected Value.

68

lWhole-Model Test l

1200

Ll

;
1150 .
8, B

-
»

1100 =4 n

1050 = o

-n
LLLET TV EFE LSS )

L £

.ﬁ]ooo :u:l.ll.l
- -
B o A 8
a .
g 950 = 1. o n
L
0 - ’
20 n
L]
850 I:'.. -]
.l
£00 = g
: =

750

] | I LJ 1 1 1]
750 800 £50 900 950 1000 1050 1100 1150
Measurement  Predicted

Gnllysis of Variance ]

\ e TR TS e O oA oA
N . Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model s 119360.00 149200 22548
X Error 77 178687.00 65130 proboF
|Tats wrt Random Effects I C Total 35 298047.00 0.0546
Source S8 MS Num DF Num F Ratic Prob>F /
Batch 119360 14920 ] 22544 00546
Aluminum (wt %)
R :
esponse: Measurement Whole-Model Test
I Summary of Fit T
: o, O
RSquare 0.176673 .
RSquare Adj 0.710502 7.0 o.b
Root Mean Square Ervor 0.12244 a
Mean of Response 6747 6.9 4 K a.-
Observations (or Sum Wgts) 36 ﬂ‘ 2o
Mo ee——————— ! -
5.8 = . -
Earameter Estmates) gy SeR— o~ SL.
(Barameter Escimates ) . P72
B Ryl
(Expected Mean Squares ) g 6o et 2
The Mean Square per row by the Variance Component per column = o s
EMS Intercept  Batch i &5..-" .
Interce 0 0 - o
Batch 0 4 6.4 ]
plus 1.0 times Residual Error Variance 6.3 =f <
. ﬂ' a
"Varimce Component Estimates ' 6.2 T 1T t 1T T 1T 171
Component Var Comp Est 62 63 64 65 66 6.7 68 63 70 7.
Batch 0.040243 Measuremen:  Predicted
Residual 0.014992

These estimates based on equating Mean Squares to Expected Value.

—
Enalysis of Vnriance]

Test Denominator Synthesis
—_——

l‘l‘esls wrt Random Effects I

Source SS MS Num DF Num F Ratio Prob>F
Batch 1.40769 0.17596 £ ILTIT4 <000

Source DF Sum of Squares Mean Square F Ratio
Model 8 1.4076940 0.E75962  11.7374
Error 27 04047720 0.014992

C Total 35 1.B124660 P“:';:Oﬁ
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Exhibit 6: Random Effects Model for SRAT Receipt
{Continued)
Calcium (wt %)

Response: Measurcement Whole-Model Teat
=

RSquare 0.819854 |

RSquare Adiq 0.766478 - |

Root Mean Square Error 0.068716 26 .

Mean of Response 2.505583 : # L

Observations (or Sum Wgls) " 4 -

R
= R LLLLL L Y .t Berrre=nd
Parameter Estimates & 23 o " ,-"ﬂ
i a S o
o ’
|Tlixpectes: Mean Sq::::s | g 2,4 -~ ..-‘
c Mean Square per row Variance Component per column - Lo .
EMS intercept  Batch * . o
mtercepi 0 0 2347 ~0
tch 0 4 Bcr'.
plus 1.0 times Residual Error Variance .
2.2 o
IVariance Component Estimates] T - T
22 23 2.4 2 2.6 2.7

Component Var Comp Est M + Predicted

Batch 0.016951 easuremen s

Residusl 0.004722 )

These estimates based on equating Mean Squares to Expected Value. Gnalysis of Variance ]

Test Denominator Synthesis Source  DF Sum of Squares Mean Square F Ratio

Erer 2 012748823 COMT probok

IiTuts wrt Random Effects ) C Toral 35 0.70770075 ' P":t;oﬁ‘

Source SS MS Num DF Num F Ratio Prob>F

Batch 0.58021 0.07253 ] 15,3598 <.0001

Chromium (wt %)

ResEnse. Messprement [Wholc~M odel Test ]
RSquare 0.396181 S
RSquare Adj 0.217272 -
Root Mean Square Error 0.006311 .
Mean of Response 0.§73917 .
Observations {or Sum Wgts) 36 s
L]

[Expected Mean Squares ] o ¥
The Mean Square per row by the Variance Component per column 0.E75 = L7 4 ? R
MS Intercept  Batch waonn§ “Atpsresesereczisszzzy
Intercept 0 0 0.170 B /% on
Batch 0 4 ) a o
plus 1.0 times Residual Error Variance 0.165 -
(Vnrinnce Component Estimates I 0,160

1 1 1 1 ]
60 165 170 1715 180 .IaS 190 ,155 200
Measurement  Predicted

Enalysis of Variance |

Source  DF Sum of Squares Mean Square F Ratio
Mode! & 0.00070550 0.000038 22144
Error 27 0.00107525 0.000040

C Towl 35 0.00178075 Prgl;;];

Component Var Comp Est

Batch 0.000012
Residual 0.00004

These estimates based on equating Mean Squares to Expected Value.
e s —

Test Denominator Synthesis
_———
lTuts wrt Random Effects |

Source $S MS Num DF Num F Ratio Prob>F
Basch 000071 0.00009 3 21144 0.0586

WSRC-RP-97-207 Revision 0
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Exhibit 6: Random Effects Mode! for SRAT Receipt

(Continued)
Copper (wt %)

Response: Measurement |Wholc—ModeI Test

Summary of Fit

0.31 -
RSquare 0.904526 -
RSquare Adj 0.876238 .30 a . )
Root Mean Square Error 0.007974 & .
Mean of Response 0.270113 0.29 = u' Lt
Observations (or Sum Wgts) 36 < -

0.28 Yy
’
o ’
Parameter Estimates E 027 feneens T TIT < | . ;
—————— "
‘Expected Mean Squares l 0.26 w' g
J
The Mean Square per row by the Variance Component per column = . ,"
EMS Intercept  Batch 0.25 e ¢
ntercept 0 0 . .
Iiatch ? 0 4 v24 .¢° i
" .
plus 1.0 times Residual Error Variance A
iy 0.23 = B
o
|Variauce Component Estimates I 0.22 - T T T T T
22 .13 2425 26 .27 28 29 30 3l
Component Var Comp Est )
Batch 0.000492 Measurement Predicted
Residual 0.000064

L based on ing Mean Sq o E d Value,

Test Denominator Synthesis
e
‘Tents wrt Random Effects I

Source SS MS Num DF Num F Ratio Prob>F
Batch 001627 0.00203 $ 319750 <000

Gnalysis of Variance I

Source  DF Sum of Squares Mean Square F Ratio
Model g g.glszamo 0.002033 319750
Error 27 00171700 0.000064

C Toul 3 001798400 Prob>F

|

Iron (wt %)
Response: Measurement

Whole-Model Test

Summary of Fit

28.0 v
RSquare 0.845655 Y
RSquare Adj 0.799924 27.5 K
Root Mean Square Ermor 0.477368 ’ w
Mean of Response 25.84289 27.0= L
Observations (or Sum Wgts) 36 =

26.5 Y. B
[ n ?"
[ - o
E RS T .. 'ﬁ ...... . tmeaan O -
g ;
"Expected Mcan Squares ) 3 2554 Ry
- L4

TthunSquareperrowbylheVlrilnoeCompooempercdumn b3 Fid 4
EMS intercept  Batch 5.0+ A S
Intercept 0 [} et .~

Batch 0 4 24.5- L° -
plus 1.0 times Residusl Error Varance 24.0 - 2 !
‘0
(Variance Component Estimates ) 235 T
235 24.0 24.5 25,0 25,5 26.0 26,5 27.0 275 8.0
Component Var Comp Est ™ : ent Prediciod
Baich 0.956503 easurem '
Residual 0.227381

These estimates based on equating Mean Squares to Expecied Value.

Test Denominator Synthesis
—_— e e
lTests wrt Random Effects I

Source §S MS Num DF Num F Ratic Prob>F
Batch 33.7111 421389 8 184917 <0001

ﬁnalysis of Variance I

Source DF Sum of Squares Mean Square F Ratio
Modet 3 33711131 421389 184917
Error 27 6.152776 0.22783 F
C Tom 35 39.263908 P"ﬂ%:m
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Exhibit 6: Random Effects Model for SRAT Receipt
(Continued)

‘Whole-Model Test

Potassium (wt %)
Response: Measurement

|Summary of Fit l o
0
RSquare 0.719923 K
RSquare Adj 0,636937 K
Root Mean Square Error 0.01572 e
Mean of Response 0.041 .
Observations (or Sum Wgts) 3% ..'
o
4
Parameter Estimates a .
. P
[ r o
{Expected Mean Squares } < v
The Mean Square per row by the Vaniance Component per coliumn ¢ _.""
MS [ntercept  Bateh i a
ntercept ] [+ 2 I | P - - .~ T L L 4
Batch 0 4
plus 1.0 times Residual Erroe Variance
|Variance Component Estimates l T Y T T
050 675 100 125 .50

Component Var Comp Est Messurement Predicied

Batch 0.000474
Residual 0.000247
These esti based on equating Mean Sq 10 Expected Value, Gmlysis of Variance I

I

: . Source DF Sum of Squares Mean Square F Ratio
Jest Denominator Synthesis Model 8 0.01715000 0.002144 86752
2 0.60667200 0600247 prob=F

Error
|Tuts wrt Random Effects l C Total kH] 0.02382200 <0001

Source S5 MS Num DF Num F Ratio Prob>F
Batch 0.01715 0.00214 8 86752 <.0001

|

Magnesium (wt %)

Response: Measurement [Whole-ModeI Test '
l Summary of Fit 1.40 \ 5]

1
z

0.789311 L
0.726911 135 %
Root Mean Square Error 0.036619 : ,.-‘]
Mean of Response 1.280111 _ tgn /PR
Observations (or Sum Wyts) 36 1.30 ;
..................... Sr - BEN
- 125 e
Parameter Estimates i e
. i
( n Squares ) B 20— L £ “
Expected Mean Squares g -7 o -
The Mean Square per row by the Varance Component per column = 115+ ._-'- ,"
EMS Intercept  Batch o o
intercept [} 0 110 K
Batch 0 4 4
‘
plus 1.0 times Residusi Error Variance 1.05 = '.' o
e ——————————————————— .

"Varilnce Component Estimates l 1.00 Ty

| 1 1 1 T
100 105 100 115 120 125 130 135 I
Component  Var Comp Est “ 135 140

Measurement Predicted

Batch 0.003904
Revidual 0.001341
These estimates based on equating Mean Squares to Expected Value, (Analysis of Vlrilnce]
Ysreereeerr st re————————————————
" N Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Mode! 3 0.13565256 0016957  12.6454
Error 21 0.03620500 0.001341 propp
lTests wrt Random Effects | C Total 35 0.171857%6 <0001

Source $S MS Num DF Num FRatio Prob>F
Batch 0.53565 0.01696 B 12.6454 <0001
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Exhibit 6: Random Effects Model for SRAT Receipt
{Continued)

Manganese (wt %)

Response: Measurement Whole-Mode! Test
I Summary of Fit !__‘*—”o
R.Square 0.84926%
RSquare Adj 0.804607 2.85
Root Mean Square Emor 0.047781 . Lo
Mean of Response 2.727333 2.80 n.,’ B-’
Observations (or Sum Wgts) 36 o, /.
275 = A
EA AL LR LE LR NY) LEETY o LT LEE Y
Parameter Estimates £ 270 o .."’
Expected Mean Squares g 265 8 S
The Mean Square pet ow by the Variance Component per column = ’_.-' e
lEMS Intercept  Batch EXIL i
ntercept 0 0 Lo B
Batch P 0 4 255 = f
plus 1.6 imes Residusl Error Variance 250 <
’ D -
;
|Vnrlancc Component Estimates ' 2.45 -
ds 250 285 280 2.5 2 Jo 2T 2de 285 2de

N

Component Var Comp Est Measurerment Predicted

Batch 0,010283
Renidual 0.002283 e
These esti based on equating Mean Sq to Expected Value. Enalysis of Variance |

e —

. . Source  DF Sum of Squares Mean Square F Ratio
(Test Denominator Synthesis Model 3 034731330 omisets 190158

Error 27 0.06164250 0.002283  Pprob>F

(Tuu wrt Random Effects | € Total 35 0.40895600 <0001

Source SS MS Num DF Num F Ratio Prob>F

Baich 0.34731 0.04341 8 190158 <0001
Sodium (wt %)

—

Response: Measurement Whole-Model Te“]
I Summary of Fit 0.5 - -

RSquare 0.723524 S

RSquare Adj 0.641605 9.0 s

Root Mean Square Error 0.627225 .

Mean of Response 6.578472 8.5 - i

Observations (or Sum Wgts) 36 .

3.0 . »
! -

IExpected Mean Squsres ) :5: 7.0 - o v 4

The Mean Square per row by the Variance Component per column - I . _:: ________________ i

MS Intercept  Baich 6.5~ - ,"‘"’
ntercept 0 0 ]
Batch 0 " 60 .-t B o
plus 1.0 times Residusl Efror Variance 55 {

—H_-_-'___'_‘ . -

5.0

|Vlriance Component Estimates '

Component Var Comp Est
Baich 0.770319

1 | 1 1 1 1 1 T
50 55 &0 65 10 7% 80 35 90 95
Measurement  Predicted
Residual 0.39341)

—
These estimates based on equating Mean Squaces to Expected Value, ‘;mlysis of Variance ]
T : : Source DF Sum of Squares Mean Square F Ratio

est Denominator Synthesis Model 8 27797500 3.47469 88322

— Error 27 10.622101 0.39341
|Tuts wrt Random Effects | C Total 35 38.419601 P"it?.;";
Source SS MS Num DF Num FRatio Prob>F =
Batch 27,1975 3,47469 3 £.8322 <0001

WSRC-RP-97-207 Revision 0



Exhibit 6:

Nickel (wt %)

Response: Measurement

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Ermor
Mean of R

Observations (or Sum Wpgts)

0. 766699
0.697573
0.0608196
¢.292833

6

Parasmeter Estimates

|E:p¢cted Mean Squares l

The Mean Square

per row by the Variance Component per column

plus 1.0 times Residual Error Variance

lVlriancc Component Estimates l

MS Intercept  Batch
ntercept o [
Batch 4

Component Var Comp Est
Batch 0.000178
Residual 0.00007

These estimates based on equating Mean Squares to Expected Value,

Random Effects Model for SRAT Receipt

{Continued)

73

—
|Whole-Model Test l

0.34 o
0.31 = e

0,32 .

0.1 -

0.0

Measurement
*]
.
2 1
 +t
.
s
*
*
=]

0.29 o M,

'.' 4
... ’
0284 . TRES
e * S
0274 ol
&
0.28 1 T T T T 1T
26 27 28 3% 30 31 32 33

Measurement Predicted

.34

Test Denominator Synthesis

Source
0.00625550

lTests wrt Random Effects I

Source

Batch 0.00626

0.00078

SS MSNum DF Num F Ratio
11.0913

b2 0.00i90350
0,00815%00

I[Analysis of Variance ]

DF Sum of Squares Mean Square F Ratio
0.000782
0.000070 Prob>F

11.0913

<.0001

Silicon (wt %)

Response: Measurement

||Whole-Modcl Test |

I

:

of Fit

Mean of Response
Observations (or Sum Wgts)

|Expectcd Mean Squares |

0681124
0.586642
0.283016
0.911194

36

EltVlS
ntercept
I!atch P

Intercept
0
o

Batch
0

4

plus 1.0 times Residual Error Varisnce

The Mean Square per row by the Variance Compenent per column

Component

0.125213
0.080665

I‘Variance Component Estimates ,

Var Comp Est

These esti based on eq)

Ny e il e —————————
Test Denominator Synthesis

ing Mean Sq

to Exp

d Value.

2.5 = [+ +

2.0 P

Measurement
W
1
-
.

0.5 A ——————r—
5 1.0 L5 20 2.5
Measuremsent Predicted

[ﬂlys_is of Variance ]

Source DF
4.6521439

———
(Fests wrt Random Effects )

Source

Batch 4.65214
e

¢.58152

§S MS Num DF Num F Ratio Prob>F
7.2090

21779557
6.8300996

\..

Model ]
Ervor 27
C Total 35

Sum of Squares Mean Square F Ratio

0.581518
0086665

7.2090

Prob>F
<.0001

<0001
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Exhibit 6:

Titanium (wt %)

Summary of Fit

RSquare
RSquere Adj
Root Mean Square Error

Mean of Response
Observationy (or Sem Wgts)

RCSEOESC: Measurement

Random Effects Model for SRAT Receipt

{Continued)

0.625133
0.514061
0.007225
0.018333

36

[ll’nramcter Estimates ||
—_—
lExpected Mean Squares |

The Mean Square per row by the Variance Component per cotuma

IE]\‘IS Intercept  Batch
ntercept ) 0 0
Batch 0 4

plus 1.0 dmes Residual Ermor Variance

|V|riance Component Estimates |

Whole-Model Test

0.07
a] 4
L
¢
0.06 K
4
5
A
B

0.05 =1 S
- 0'
g .,'
E 0.04 = .
b a,), ear "

0.03 = » e

: a,.-"
E . ~'n
L -
- [
0.02 - ',-ﬁ ......................... -
A
0.01 T T T T T
01 02 .03 04 05 06 07
Measurement Predicied

Component Var Comp Est
Batch 0.00006
Residusl 0,000052
These esti based on equating Mean Sq| to Expected Value.

—

Gnalysis of Variance ]

Test Denominator Synthesis

Source

DF Sum of Squares Mean Square F Ratio

Model 3 0.00235050 0.000794 56282
Error 27 0.00140950 0.000052 proh>F
lTesl: wrt Random Effects | C Total 35 0,00376000 0.0003
Source SS MS Num DF Num F Ratio Prob>F J
Batch 0.00233 0.00029 8 5.6282 0.0003
Uranium (wt %)
—
Response: Measurement Whole-Model Test
RSquare 0.821325
RSquare Adj 0.768385 2.95
Root Mean Square Error 0.04873¢ th
Mean of Response 2.835972 2.90 = ’
Observations {or Sum Wgy) 36
a5 - S i
Parameter Estimates H
g 230
g
"Expected Mean Squares | g 2,75 "6‘
The Mean Square per row by the Variance Component per column ﬁ o'.-
EMS Intercept  Batch 2704 L.t F
Intercept 0 0 .*
Batch 0 4 2.65= .
lus 1.0 t i i .
plus times Residual Ervor Variance 2 60— n
"Variance Component Estimates l 2.55 ¢

1
2,55 2.6

£ ] 1 1 || 1 1 1
0 265 270 2.75 2.80 2.85 2.90 2,95 1.00
Measurement  Predicted

Component  Var Comp Est
Batch 0.008617
Revidual 0.002375

These estimates based on equating Mean Squares 1o Expected Value,
e —

Test Denominator Synthesis

"Tests wrt Random Effects l

Enulysis of Varignce }
Source DF Sum of Squares Mean Square F Ratio
Model 8 0.29473672 0036842 155141
Error 27 0.06411825 0.002375

ch Total 35 0.35885497 Prgl;:oli

Source SS MS Num DF Num FRatio Prob>F
Batch 0.29474 0.03684 B 155141 <0001
WSRC-RP-97-207
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Random Effects Model for SRAT Receipt
(Continued}

Exhibit 6:

Zirconium (wt %)

75

. (e ———
Response: Measurement ‘Whole-Model Test

[ —
Summary of Fit R — -

RSquare

RSquare Adj

Root Mean Square Ermmor
Mean of Response

0.893748 K

0.862266
0.011093
0029139

Observations (or Sum Wgts) 36
S

|E:pected Mean Squares |

The Mean Square per tow by the Variance Component per ¢olumn
MS Intercept  Batch

Intercept 0 0

Batch 0 4

plus 1.0 imes Residual Error Variance

IVnriance Component Estimates '

Component
Batch

Var Comp Est
0.000843

Residual 0.000123
These esti based on equating Mean Sq 1o Expected Value.

0.15 =

nalysis of Variance

T wal T

.05 10
Measurement  Predicted

\mmrr———————————————————————

: Source DF Sum of Squares Mean Square
Jest Denominator Synthesis Model 3 0.02794956 0.003494
Error 27 0003122758 0.00012)

lTests wrt Random Eiflects l C Total 35 0.03127231

SS MS Num DF Num FRatio Prob>F
0.02795 0.00349 8 283891 <0001

Source
Batch

WSRC-RP-97-207

F Ratio
28,3391

Prob>F
<0001

Revision ¢



Exhibit 7:

Total Solids (wt %)
Response: Measurement

lSummaE of Fit l

RSquare 0.59129
RSquare Adj 0.4701%
Root Mean Square Error 0.385775
Mean of Response 22.46832
Observations (or Sum Wgts) 16

Parameter Estimates

[[E:pccted Mean Squares ]
The Mean Square per row by the Variance Component per column

EMS Intercept  Batch
Intercep 0 0
tch 0 4

plus 1.0 times Residual Error Varance

lVariance Component Estimates l

Component  Var Comp Est
Batch 0.761586
Residual 0.784598

These estimates based on equating Mean Squares to Expected Value.

Random Effects Model for SRAT Product

I Whole-Model Test

28
)
’
25 - x A
L
A
24+ &
u . an
3 -
234 s o
: SN e £ S 4
L td
22+ o - <
s 214 '.'
L]
'
20 = .
.
B
B
19 = Ay
l' l
.
18 T T T T T 1
1 19 20 21 22 23 24 25 2
Measurement Predicted

Enalysis of Variance I

e e ——
Test Denominator Synthesis

———
ITum wrt Random Effects l

Source S8 MS Num DF Num F Ratio Prob>F
Batch 30.6475 3.83094 8 48827  0.0008

Source  DF Sum of Sguares Mean Square F Ratio
Model ] ;o.msso 3.83094 48827
Eiror 27 1184150 0.73460  prone

C Totat 35 $1.831700 P ooooi;

Calcined Solids (wt %)

Response: Measurement

(Snmmag of Fit l

r:-'i(hole-Mm'lel Test

21

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.636948
0.529377
0.876325
18.0525
6

“Expcctcd Mean Squares ,

EMS Intercept
Intercept 0
Batch 0

Batch
0
4

plus 1.0 times Residual Error Variance

=
|Variance Component Estimates |

Component

Batch
Residual

Var Comp Est

09448
0.767945

The Mean Square per row by the Variance Component per column

Measurement
=
1

LD 1 1 | ) i
5 |6 17 18 19 10 2

Measurement Predicted

These estimates based on equating Mean Squares to Expected Value.
N

|Amlysis of Variance ]

Test Denominator Synthesis

|Tcst.1 wrt Random Effects l

Source
Batch

SS MS Num DF Num F Ratio Prob>F

163772

454714

5.9212

0.0002

Source
Model
Error

C Total

DF Sum of Squares Mean Square F Ratio

3 36.377150 4.54714 59212
27 20.734525 0.76793
35 ST.LIIGTS Prgg.?ol;

—
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Exhibit 7:

Random Effects Model for SRAT Product

(Continued)

Insoluble Solids (wt %)

Response: Measurcment

RSquare 0851678
RSquare Adj 0.820694
Root Mean Square Error 0.811234
Mean of Response 15.14533%

Observationsy (or Sum Wpty) 36
Parameter Estimates

“Expectcd Mean Squares l

The Mean Square per row by the Varience Component per column
EMS Intercept  Batch
[¢]

tercept 0
llnntcll P 0 4

plus 1.0 times Residual Error Variance

|Vnriance Component Estimates l

Component Var Comp Est
Batch 3.294561
Residual 0.658101

These estimates based on equating Mean Squares 1o Expected Value,

Test Denominator Synthesis

Whole-Model Test

Measurement  Predicted

22
x e
2] K
20 o ]
* .!
19 = ’c' .
13~ o -7
- . .
s | 7 = "f -.,'
16 b M
T sefreeevanes feeestusmmacmman———
14 e
- (4
[3--’-ﬁ 'n'
A
12 K
u T T 1T 1T 1T T T 171
B2 13 14 15 16 17 18 16 3

¢ 21

22

Ennlysis of Variance l

Source

DF Sum of Squares Mean Square F Ratio
8

Model 110.69075 1313:3 21.0247
Error 27 17.76873 0.6581  prope
lTuts wrt Random Effects I C Total 35 128 45943 P <_ooo[f
Source 88 MS Num DF Num FRatio Prob>F
Batch 110.691 13,8363 3 210247 <0001
 S—
Density (g/mL)
Response: Measurement Whole-Model Test
Summary of Fit a1
RSquare 0.601928 1 70 =/
RSquare Adj 0.483981 20 K
Root Mean Squere Error 0.015543 1.19 o
Mean of Response 1.149722 ) 2
Observations {or Sum Wpgts) 36 118 x
e
. 1.17 = L o
Parameter Estimates = x ',;}-' st
g 116 * Lo
r__'___-——_ ‘d'
(Expected Mean Squares ] LR LEESRR R A A d
The Mean Square per row by the Variance Component per column = 114= L L L ]
EMS Intercept  Batch - g
E:lercept 0 Q 113
atch 0 4 11z x S X
plus 1.0 times Residuat Error Variance ’ s
1114 -
3 '] " .’
|V|nance Component Estimates l I 1.101 s T f'z T T oy T
g::':poncnt Var Co;nolo) ollzl:g Measurement Predicted
Residual 0.000242
These esti based on equating Mean Sqi 10 Expected Value.

Gnalysis of Variance I

e 00T VAN Square
Test Denominator Synthesis

—_—
|Tms wrt Random Effects l
Source S8 MSNum DFNum F Ratio Prob>F
Batch 0.00985 0.00123 ] 5.1034 0.0006
WSRC-RP-97-207

Source

Model 0 0095552;12 0.001233 5.1034
Efror 27 0.00652250 0000242 p
rob>F
C Total 35 001638522
- 0.0006
 —

DF Sum of Squares Mean Square F Ratio
B
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Exhibit 7:

Formate (ppm)

Response: Measurement

0.938442
0,920203
409.7199
14752.78

36

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

|Expect:d Mean Squares |
The Mean Square per row by the Variance Component per column
EMS

(4

Intercept  Batch
Bucrcept
atch

] ¢
¢ 4

plus 1.0 imes Residual Error Variance

Random Efifects Model for SRAT Product

(Continued)

(Variance Component Estimates )

Var Comp Est
2117321
167870.4

based on eq
. S—_d——

Component
Barch
Residual

to Expected Value.

78

Whole-Mode] Test

19000

18000 ‘

17000 = y .

£ 16000 x Rt

g 15000
=

14000 =
13000=] _» .

12000 -

1 1 ] 1 1]
12000 13000 14000 15000 16000 17000 18

Messurement Predicted

Gnalysis of Varianee ]

These g Mean
Test Denominator Syathesis

Source

Model 3 69097222

|Tats wrt Random Effects I

Source S§S
Baich 6.91e+7

3637153 g 51.4813

<.0001

MS Num DF Num F Ratio Prob>F

Ervoc
C Total

27
35

4532500
13629722

DF Sum of Squares Mean Square F Ratio
2637153
167870 Prob>F

51.4513

<.000t

Chloride (ppm)

Response: Measurement

BSquare

RSquare Ad)

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

"Expccted Mean Squares l

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
Iilltercept [ 0
teh o 4

0.474743
0.319112
120.8776
1098.389

6

plus 1.0 times Residual Error Variance

Component Var Comp Est
Batch 1489.905
Residual 1461139

L".['lm;e eatimaies based on equating Mean Squares 10 Expected Value.

"Variance Component Estimates l

Whole-Model Test

¥

760

T T —T—T 717
700 300 900 (000 1100 1200 1300 1400 15
Measurement Predicted

00

lAmlysis of Variance |

Test Denominator Synthesis

|’I‘uts wrt Random Effects l

Source
Baich

3156568 44571 8 3.0504

S8 MS Num DF Num F Ratic ProboF

0.0140

y,

WSRC-RP-97-207

Source DF Sum of
Model 3
27

35

156568.06

194507.50
751075.56

4437)
14611

Squares Mean Square F Ratio
.0

4 Prob>F

3.0504

0.0140
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Exhibit 7:

Random Effects Model for SRAT Product

(Continued)

Fluoride (ppm)
Response: Measurement [Wholc-Model Test)

Summary of Fit 1500 v

RSquare 0.474743 x 2!

RSquare Adj 0319112 1400 s

Root Mean Square Error 120.3776 ..' a

Mean of Response 1098 839 ’
LObu:ﬂ-'lr.invﬂ.| {or Sum Wgts) 36 13009 x '..'

" H]

Parameter Estimates i 1200 ¥ N
e —— 1100} =wemnceaazgue o --lr:::::----q
lExpected Mean Squares ] g TR 3 o

The Mean Square per row by the Variance Component per column = 1000 - P Ny

FMS Intercepi  Batch x Pl

ntercept [ [ 900 - d

Batch [} 4 _.‘

plas 1.0 times Residus] Eror Variance £00 | '.'

¥
|V|riance Component Estimates I 700 —r—r—TTT
700 800 900 1000 1100 1200 1300 1400 1500

Component Var Comp Est Measurement Predicted

Batch 7489.905

Residual 14611.39

These catimatea based on equating Metn Squares to Expected Value. Gualysis of Variance )

Test Denominator Synthesis

Source

DF Sum of Squares Mean Square F Ratio

Model E] 356568,06 44571.0 3.0504
Ezror 27 394507.50 6114 propap
l"[‘es(s wrt Random EfTects I € Total 35 751075.56 0.0140
Source S$S MS Num DF Num F Ratio Prob>F
Baich 356568 44571 8 3.0504 0.0140
Nitrate (ppm)
Response: Measurement Whole.Model Test
Summary of Fit {_-_
RS5quare 0.56479 ,g'
RSquare Adj 0954357 55000 — K p
Root Mean Square Error 1364.056 »” -
Mean of Response 40830.56 1 ,"' .~
Observations (or Sum Wpts) 35 $0000 = .'.-" ,".
Paramecter Estimates ' - " ‘,-' "
45000~ i
|Expected Mean Squares | % '.",«’
The Mean Square per row by the Variance Component per column = h A
EMS Intercept  Batch { PPUTTIN bbby’ A i b
Intercept 0 0
Batch 0 4 ] = .
plus 1.0 times Residual Error Variance d
35000~
|Vnriance Component Estimates I y . r r
35800~ aodoo  asdoo  sodoo | ss0oo
Component Var Comp Est M L
Batch 42551678 easurement Predicted
Rezidual 1360648 =
These based on equating Mean 5 toE d Value. Gnalym of Variance |
Ne—r——r————————————————————
: . Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model 8 1376518889 1.7207¢8 92477t
Error 27 50237500 1860648 Proh>F
|Teats wrt Random Effects l C Total 35 1426776339 <0001
Source SS§ MS Num DF Num F Ratio Prob>F

Batch 13779 1.721¢8 [ 9247 < 0001

WSRC-RP-97-207
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Exhibit 7: Random Effects Model for SRAT Product

80

(Continued)
Nitrite (ppm)
- T
Response: Measurement [Wholc-M odel Test
RSquare 0.948159 K
RSquare Adj 0.93279% | . )
Root Mean Square Error 115.5795 '.‘ -
Mean of Response 1238.056 2000 . o
Observations (or Sum Wgts) 5 D . ot
Parameter Estimates F 1 Ky Ll
§ 1500 A
(Expected Mean Squares | g ¢ :.' g
The Mean Square per row by the Variance Component per column = dremmaneen N [
EMS Intercept  Batch -
Intercept [ 0 1000 L
Batch [} 4 .-
plus 1.0 times Residual Error Variance p ‘_,' 4
<
{Variance Component Estimates ) e e e .
500 1000 1500
Component Var Comp Est Measurement Pmd.mww 2500
Batch 202810.4 chsuremen .
Residual 13358 61
These estimates based on equating Mean Squares to Expected Value, ‘;nnlysi_q of Yariance |
. Source  DF Sum of Squares Mean Square F Ratio
Leat Denominator Synthesis Model 3 65968014 B24600 61,7280
Error 27 360682.5 13359 prob>F
|Tuts wrt Random Effects | C Toul 35 6957483 9 < 0001
Source S8 MS Num DF Num FRatio Prob>F
Batch 6596801 824600 8 61.7280 <0001
Phosphate (ppm)
. 3
Response: Measurement Whole-Model Test
% !—lu—-———n--_
Summary of Fit 500
RSquare 0.326275 x X
RSquare Adj 0.133782 ’
Root Mexn Square Error 126,3875 1400 ;
Mean of Response 1133.857 s
Observations {or Sum Wgus) 28 .
1300

———————
|Eerctcd Mean Squares I

The Mean Square per row by the Variance Component per column

1200

Measurement

FMS Intercept  Batch 1100
atercept 0 0
Batch 0 4

1000 =

pus 1.0 times Residual Error Vasiance

anriance Component Estimates l

900 T |
Component  Var Comp Est 906 1000 1100
Batch 2775 44
Residual 15973.3]

Messurement Predicted

1 1 1
1200 13060 1400 1500

These estimates based on equating Mean Squares to Expected Value.

Test Denominator Synthesis

lAnnlysis of Variance l

Source

Model [
e —————== =S Ervor n
'Test: wrt Random Effects l C Total 27

DF Sum of Squares Mean Square F Ratio

162453 43 27075.6 16550
335450.00 159738
497903.43 Prob>F

01716

Source SS MS Num DF Num F Ratio Prob>F
| Batch 162453 270756 6 L6950 0.1716

WSRC-RP-97-207
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Exhibit 7:

Random Effects Model for SRAT Product

(Continued)

Sulfate (ppm)

Response: Measurement

Summary of Fit

RSquare

RSquare Adj

Root Mesn Square Emror
Mean of Response
Observations {or Sum W)

0.42636
0,256393
i14.2187
1126.694

36

"Expccted Mean Squares l

Sguare per row by the Variance Component per column
Intercept  Batch
ntercept 4] 0
Batch [ 4

plus 1.0 times Residual Emor Variance

lVarilncc Component Estimates '

Component Var Comp Est

Baich 4919.892
Residual 13045.92
These estimates based on equating Mean Squares to Expected Value.

Test Denominator Synthesis

The Mean
MS

[

|

81

—
|Whole—ModeI Test l

1500 v
1400 ~ S
1300 = x

1200 =
§ X,
I.‘. -.l“‘-‘
gusvsswmmadIio. =apremgan saed
1100 = i ’ E &
x '.;‘
I toco- [V el il
K x
. x
900 = x.

800

1
800 900

Measurement Predicied

1 1 N ) | 1
1O00 1100 1200 1300 1400 1500

DF Sum of Squares Mean Square

|Tests wrt Random Effects I

Source SS MS Nuom DF Nuom F Ratio Prob>F
Batch 261804 32725.5 8 2.5085 0.0352

161803.89 32725.5
35223975 130459
614043 64

F Ratio
2.5085
Prob>F
0.0352

Aluminum (wt %)
Response: Measurement

Summary of Fit

RSquare 0.614377
RSquare Adj 0.307259
Root Mean Square Error 0.218001
Mean of Response 6.236042
Observations (or Sum Wgts) 24

"Expected Mean Squares ]

The Mean Square per row by the Variance Component per column
lEMS Intercept  Batch
ntercept i) 0
Batch o 4
plus 1.0 times Residual Emor Vasiance

|Vnrinnee Component Estimates l

Component Var Comp Est

Baich 0.056263
Residual 0.047524

These estimates based on equating Mean Squares to Expected Value.

Ne———r— A —

Test Denominator Synthesis

|’I‘ests wrt Random Effects l

Source S$S MSNum DF Num F Ratic Prob>F
Batch 1.36289 027258 ] 5.7355 0.0025

1 Y T ™
6.0 6.5 10
Measurement  Predicied

e
Gnalysis of Variance l

Source DF Sum of Squares Mean Square
Model s 1.3628857 0272577
Error 18 08534373 0.047524
C Toul 23 22183230

F Ratio
5.7385

Prob>F
0.0025

WSRC-RP-97-207
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Exhibit 7:

Random Effects Model for SRAT Product

82

(Continued)
. -, "
Response: Borun (wt%) Whole-Model Test
e
RSquare 0.175886 . a8’
RSquare Adj 0.038533 ., ’
Root Mean Square Error 0.031868 0.14 N s
Mean of Response 0.0935 : . ".
QObservations {or Sum Wgts) 8 % K
0.12 Nt
Parameter Estimates -
((Expecied Meas Squares ) t B
Expected Mean Squares 2 0,10
The Mean Square per row by the Variance Component per column ‘E """"""""" [ S h
EMS Entercept Batch
Intercept 0 0 0,081
Batch 0 4 _n
plus 1.0 times Residual Error Variance 0.06— 3 '_'r‘ "™ ..
(Variance Component Estimates | . ‘-,\
Componeat  Var Comp Est 0,04 T T I —
Batch 4.000071 .04 .06 .08 10 02 14 16
Residual 0.001016 :
These estimates based on cquating Mean Squares 10 Expected Value, Boron (wrt)  Predicted
%__ -
Test Denominator Synthesis (A'“'V"’ of v'm““)
————— ~ || Source DF Sum of Squares Mean Square  F Ratio
(Tests wrt Random Effects ) Model 1 0.00130050 0.001301  1.280%
E 6 0.00609350 0.00i016 Prob>F
Source SS MSNum DFNum FRatio Prob>F ||| cre 2 400735480 03010
Batch 0.0013 0.0013 1 1.2805 0.3010 .
. o 7
Boron analysis is for all of the data; there is not enough data to analyze for batches 227,
Calcium (wt %)
Response: Measurement (Wht)lc-Mo del Test]
Summary of Fit 22
RSquare 0.845871
RSquare Adj 0.803058 K
Root Mean Square Error 0.059982 » n
Mean of Responze 1.934542 z.1 . r
Observations (or Sum Wgts) 24 " K Lot
Parameter Estimates g 204 .." -
P—-—— “ '-'
(Expected Mean Squares )] g """""" e oLt bb b
. B 19 Y 0
The Mean Square per row by the Vaniance Component per column = - .
MS Intercept  Batch - i
Intercept 0 [ « .’
Batch o 4 18" A
plus 1.0 times Residual Error Variance - ‘.‘. L]
'Variance Component Estimates | 1.7 X T T T T
Component  Var Comp Est 17 1.8 19 Pr‘;q 2.1 22
Baich 0.016871 Measurement icted
Residual 0.001598 —
These based ont equating Mean Squares to Expected Valve. E\-l;alysis of Variance )
T ; : Source  DF Sum of Squares Mean Square F Ratio
et Denominator Synthesis Mode) 5 0.35541471 0.071083  19.7571
Error 18 0.06476125 0.003598  Pproh>F
‘Telts wrt Random Effects I C Totat 2 0.42017596 <0001

Source
Batch

$8 MS Num DF Num F Ratic Prob>F
0.35541 0.07108 5199571 <0001

e

\
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Exhibit 7: Random Effects Model for SRAT Product
{Continued)

|Whole—Model Test l

Chromium (wt %)

RHEOIISC: Measurement

RSquare 0.748439 .
RSquare Adj 0.678561 4+
Root Mean Square Emror 0.003129 x .
Mean of Response 0.164875 .~
Obsezvations (or Sum Wgts) 24 "
Parameter Estimates o e
———  mm—— U | N IPYPYTE S remmseaaaa W LTS R
IExpecied Mean Squnru.] iy
The Mean Square per row by the Varience Component per column .,-". ,-'*
MS Intercept  Batch e K
ntercept 0 0 - » s
Batch 0 4 o x
plus 1.0 times Residual Error Variance ,"
e ———— e 4
"Van‘ance Component Estimates l - T T T .
50 155 160 168 170 ATs
Component Var Comp Est ™ Predicted
Baich 9.000024 casurement flat
Residual 0.00001

Enalysis of Variance |

Source DF Sum of Squares Mean Squarc F Ratio

These estimates based on equating Mean Squares to Expected Value.

Test Denominator Synthesis

{

Madel 5 0.00052438 0.000105  10.7106
(e Error 18 0.00017625 0.000010  prop>F
|Tut.q wrt Random Effects | C Total 23 0.00070063 <0001

Source §8 MS Nam DF Num F Ratio Prob>F
| Butch 0.00052 0.000t S L0706 <.000i

Copper (wt %)
Res

ns¢: Measurement

IlWhoIe-ModeI Test l

1.05

Summary of Fit

RSquare 0.883871
RSquare Adj 0.858002
Root Mean Square Error 0021358
Mean of Response 0.926958
Observations {or Sum Wgts) 24

—————
lExpcctcd Mecan Squares )

The Mean Square per row by the Vanance Component per column
IEMS Intercept  Batch
ntercept o [+]
Batch ¢ 4
plus 1.0 times Residus! Error Variance

|Vnriance Component Estimates l

Component  Var Comp Est

Batch 0.00317
Residual 0.000456
These estimatea based on equating Mean Squares to Expected Yalue.

Test Denominator Synthesis I

1.00 K -

1 T T T
80 85 90 95 1.00 1.05
Measurement  Predicted

Emlysis of Variance ]

Source DF Sum of Squares Mean Square F Ratio

Model 5 0.06567421 0.013135 287948
Error 8 0.00821075 0.000456 Prob>F

C Total 23 0.07388496 <000]

|

lTuts wrt Random Effects l

Source SS MS Num DF Num F Ratio Prob>F
Batch 0.06567 0.01313 s 287948 <0001

WSRC-RP-97-207 Revision 0



Exhibit 7:

84

Random Effects Model for SRAT Product

(Continued)
Iron (wt %)
Response: Measurement Whole-Model Fest
RSquare 0.634143 1
RSquare Adj 0.532516 P
Root Mesn Square Error 0.400434 K
Mean of Response 23.44821 4.0 ~
Observations {or Sum Wgts) 24 " .
x . .
Parameter Estimates i T TSP X - ,z...’.' ....... -
g Lav i’
"Elpectcd Mean Squares ) g TN
- ® +
The Mean Square per row by the Variance Component per column = 230 Al
EMS Intercept  Batch S
ntercept 0 ¢ bed
tch 0 4. 225 o .a' x
plus 1.0 times Residusl Emmor Variance .'.
*
—_— — B
> - R ®
Variance Component Estimates ) 22.0 T T T T
ps . VarC Eat 22.0 22.5 23.0 233 24.0 24,5
omponen ar Comp )
ey P & 00s2 Measurement Predicted
Residunl 0.160348%
These estimates based on ing Mean Sq to Expected Vaiue. E\BII)’SES of Varianee ]
N e s s
" - Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model 5 50027797 1 00056 62399
Ermoc 18 2.8862583 016035 propeF
|Tts wrt Random Effects ] C Total 23 7.8890380 00016
Source SS MS Num DF Num F Ratio Prob>F
Batch 5.00278 1.00056 5 62399 0,006
Potassium (wt %)
Response: Measurement lWhole-Model Test
RSquare 0.304129
RSquare Adj 0.749721
Root Mean Squars Efror 0.008252 0.08—
Mean of Response 0.042542
LObservau‘ons (or Sum Wgts) 24 007
Parameter Estimates E 006
—
(Expected Mean Squares ) g 0,05
The Mcan Square per row by the Variance Component per column =
EMS Intercept  Batch
Intercep! ) 0 0.04
Batch 0 4
plus 1.0 umes Residual Emmor Vanance 0.03
"Variance Component Estimates I 0.02 T T T T T
X X 04 K 07 08 09
Component Var Comp Est ®oo M > ;::d- °
Baich 0.000235 easurement icted
Residual 0.000068
These esti besed on equating Mean Sq 10 Expected Value. l; nalysis of Variance I
e ——er——————
" ? Source  DF Sum of Squares Mean Square F Ratio
D
Lest Denominator Synthesis Model 5 0.00501221 0.001006  14.7795
Ervor 13 0.00122575 0.000068 probsf
|T¢5ts wrt Random Effects | C Tota! pi| 0.00625796 <0001
Source $S MS Num DF Num F Ratio Prob>F <
Batch 0.00503 0.00101 5 147795 <0001

WSRC-RP-97-207
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Exhibit 7:

Magnesium (wt %)

Response: Measurement

lSummn:_z of Fit l

RSquare 0.859503
RSquare Adj ©820476
Root Mean Square Error 0.044667
Mean of Response 0.897833
| Observations {or Sum Wgts) b2 ]

|Expected Mean Squares |

EMS Intercept  Batch
Ln.tercept 0 0
tch 0 4

plus 1O imes Residun! Ervor Vanance

The Mean Squate per row by the Yariance Component per cotumn

———————————
|Vsriance Component Estimates '

Component Var Comp Est

(Continued)

Random Effects Model for SRAT Product

85

||Whole-Model Test l

f 1
1 -
.
.
*
0. -
s .

1.0 =4 M

K .
09 -f"l &

ﬁ - 5y (4
.-"i;
.
=z .F" '-'
Phd ,
"'-. - l"
0.7 = S
.
.
.
s -
“1
0.6 T T —T T
1 K] 9 1.0 1.1

Mensurement Predicted

Batch 0.010436
Residual 0.001995
L'I“hese estimates based on equating Mean Squares to Expected Value. l; n.|y,i’ of Variance l
Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model $ 0.21970033 0.043940  22.0233
Ervor 18 0.03591300 0.001995  Prob>F
lTests wrt Random Effects l C Tocal 23 0.25561333 <0001
Source SS MSNum DF Num F Ratioc Prob>F
Batch 0.2197 004394 5 220233 <.0001
Manganese (wt %)
Response; Measurement Whole-Model Test
(Gummary orFit) ;
RSquire 0.892869 .
RSquare Adj 0.86311 -
Root Mesn Square Error 0.044191 o .1
Mean of Response 2.463125 2.6 K .-
Observations (or Sum Wgts) 24 K Lo
x /e
Parameter Estimates § 254 My '."'
E e bbb 4 " "w ----- e -
llExpected Mean Squares | g Ak
The Mean Square per row by the Vanance Component per column = 1.4 (." '.‘ ]
IEM Intercept  Batch L oo
ntcrcept 0 0 s R
Batch 0 4 2.3 - o '4'
plus 1,0 mes Residua! Ervor Variance o
”
(Variance Component Estimates | 22 —y T T T
2.2 2, 2.4 . ‘
Component Var Comp Est ’ 23 26 7
Batch 001416 Measurement Predicted
Residual 0.001953
These based on equating Mean Squares to Experted Value. ﬁnalysis of Variance )
" T Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model 5 0.29296688 0.058593  30.0036
Ertor 1% 0.03515175 0.001953 propnp
|Tesu wrt Random Effects ' C Total 23 0.32811863 0001
Source SS MS Num DFNum FRatio Prob>F J
Batch 029297 0.05859 5 300036 <.0001

WSRC-RP-97-207
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Exhibit 7:

Sodium (wt %)

Response: Measurcement

Summary of Fit

REquare 0.784647
RSquare Adj 0.724827
Root Mean Square Error 0.30244
Mean of Responae $.426333

Observations (or Sum Wgts) 24

——
lExpcctcd Mean Squares l

The Mean Square per row by the Variance Component per column

EMS Intercept  Batch
Intercept 0 [
Bstch 0 4

plus 1.0 tmes Residual Ermor Variance

lVlriunce Component Estimates '

Comporent Var Comp Est

Baich 027708
Residuel 0.09147

These estimates based on equating Mean Squares to Expected Value.
=

Random Effects Model for SRAT Product

(Continued)

86

Whole-Model Test

-
.
.
« A
O"‘
"‘
2 I RLET
l' -
g 'a' '1*
.
6.0 = Lot o,
. .’r
= R
5.54.-" X 0"
.
,
.
’
5.0 -4 B
A
L]
4.5 T T T 1 T
43 50 5 60 65 10 13

Measurement  Predicted

En:lysis of Variance '

Test Denominator Synthesis

Source

"Tuu wrt Random Effects l

Source
Baich

5.99895 119879 5 i3.1168

§S MS Num DF Num F Ratio Prob>F
<0001

Model
Error

C Total

DF Sum of Squares Mean Square

5
13
13

5,9989308
[.6464585
7.6454093

1.19979
009147

F Rsatio
13.1168

Prob>F
<0001

Nickel (wt %)
Response: Measturement

=
|Whole-ModeI Test '

Summary of Fit L 0.0 -
RSquare 0.627968
RSquare Adj 0.524625
Root Mean Square Emor 0.008134 0.29
Mean of Response 0.266333
Observations {or Sum Wgts) 24
0.28
Parameter Estimates §
[ E 027
|Expected Mean Squares l
The Mean Square per row by the Variance Component per column
[EM Intercept  Batch 0.26 =
ntercept 0 0
Batch 0 4
pus 1.0 times Residual Error Variance 0259
'Variance Component Estimates l 0.24 T 1 1 T T
Component Var Comp Est 24 .25 26 27 ..23 29 .30
Butch 0.000084 Measurement  Predicted
Residual 0.000066 ye——
These estimates based on equating Mean Squares to Expected Value. Gnalysis of Variance ]
N eee— e e———————————
Test Denominator Synthesis I Source DF Sum of Squares Mean Square F Ratio
Model 5 0.00201033 0.000402 60766
Error 18 0.00119100 0.000066  ProbF
|Tcsts wrt Random Effects l L(: Total 23 000320133 00018
Source $S MS Num DF Num F Ratio Prob>F l
Batch 0.0020} 0.0004 5 60766 00018
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Exhibit 7:

Random Effects Model for SRAT Product

(Continued)

Silicon (wt %)
Response: Measurement

Summary of Fit

b

0.7085%6

0.6276%
0.079338
0.855167

Observations (or Sum Wgts) 24

Parameter Estimates

lExpected Mean Squares I
the Variance C col
%Ng” u"‘fmert:ep © mtmh Crponenl per colume

Intercept
Batch 4

plus 1.C times Residuat Error Variance

lVlrian:c Component Estimates |

Component Var Comp Est

IWhoIe-Model Test I

1.1

1.0 =

.
0.9 =4 . wr’

0.8 7 n . | 4

Messurement
'
.
'
.
'
»
.
M
1 ]
.
(O ]
" e
e
L]
3
LY
]
nq_
LR}
1 ]
1
1
1
1 ]
.
.
1]
1]
L]
i

o7 % o

0.6 -

L 4 3

1b 11

Batch
Residual

0.012217
0,006302

Measurement  Predicted

These estimates based on equating Mean Squares to Expected Value.

Gnalysis of Variance I

Test Denominator Synthesis

Source
Model

P
lT&li! wrt Random Effects l

Source
Batch

0.27586

405517

5

8.7540

§S MS Num DFNum FRatic Prob>F
0.0002

Error
C Toul

DF Sum of Squares Mean Square F Ratio
0.27585733 0035171 83,7540

1s 0.11344400 0.006302 Prob>F

23

0.38930133

0.0002

Titanium (wt %)

Response: Measurement
ISumma of Fit -

Whole-Model Test

Root Mean Square Error
Mean of Response
Observations {or Sum Wgts)

0.946183
0.931234
0011743
0.032208

24

0.15 =

—_—
|Expected Mean Squares ]

The Mean Square per row by the Variance Component per column

EMS [utercepz Bntcl(l)

Batch o 4
plus 1.0 times Residual Error Variance

|Variance Component Estimates |

Measurement
.
s\
.
-
.
.
S .
'
Y
0y
1y
.
.
.

Component
Batch
Residual

Var Comp Est

0.002143
0.000138

These estimates based on equating Mean Squares 1o Expected Value.

Gnalysis of Variance l

Test Denominator Synthesis

Source  DF Sum of Squares Mean Square F Ratio
g::tel 5 0.04364171 0008728 63.2034

|Tuts wrt Random Effects |

Source S8 MS Num DFNum F Ratio Prob>F
Batch 0.04364 0.00873 S 63.2934 <000t

0.00248225 0.000138 Prob>F

C Towl 0.04612396 <0001
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Exhibit 7:

Uranium (wt %)
Response: Mcasurement

RSquare

RSquare Adj
Root Mesn Square Error 0.060826
Mean of Response 2.631542
Obzervations {or Sum Wgts) 4

0.792808
0,735255

Random Effects Model for SRAT Product

(Continued)

llExpccted Mean Squares I

The Mean Square per row by the Varignce Component per column
MS Intercept  Batch

ntercept 0 0

Batch o 4

plus 1.0 dmes Residual Error Variance

e D
lVariance Component Estimates l

88

Whole-Model Test

28

2.7 = ll

.
2.6 < o S R

25« w S

2.4 =

Measurement
- 5
-
\
y
L]
+*
fy

Component
Baich

Residual

These estimates based on eq

Var Comp Est

0.011817
0.0637

usting Mean Squares to Expected Value.

—_—
Gnulysis of Variance l

1 1
1.6 2.7

Mensuremen  Predicted

Test Denominator Synthesis

|

"Tests wrt Random Effects |

Maodel
Error
C Total

Source

5
18
23

0.25482921
0.06659675
0.32142596

Source SS MS Num DF Num F Ratio
Batch 0.25483 ©.05097 5 137752

Prob>F
<0001

DF Sum of Squares Mean Square

0.050966
0.003700

F Ratio
13.7752

Prob>F
<0001

Zirconium (wt %)
Response: Measurement

IlWhole-Model Test |

.12

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0876956
0.842777
0.011428
0.036708

24

0.10 =

—_——
lExpected Mean Squares |

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
Iln‘tercept 0 0
teh 0 4
plus 1.0 times Residuai Error Variance

Component
Batch
Residual

Var Comp Est
0.000805
0.000131

—_———
|Variance Component Estimates I

These estimates based on equating Mean Squares to Expected Value,

0.03 = s’

0.06 e

Measurement
.
“
.
.
S
]

0.04 afl s

002 ¢ .

1 1 L] 1
.00 02 .04 .06 .08
Measurement  Predicted

[l\nalysis of Variance l

|

Test Denominator Synthesis

l

Tests wrt Random Effects

Source

Model 5 0.01675421
Exror 18 0,0023507%
C Total 23 0.01910496

Source S8 MS Num DF Num F Ratic Prob>F
| Barch 0.01675 0.00335 5 256578 <.0001

DF Sum of Squares Mean Square F Ratio

0.003151
0.000131

156578

Prob>F
<0004

" WSRC-RP-97-207

Revision ¢



Exhibit 8:

Total Solids (wt %)
Response: Measurement

Summary of Fit

RSquare 0,858319%
RSquare Adj 0.829912
Root Mean Square Error 0.828227
Mean of Response 49.89906
Observations (or Sum Wgts) 2

IlExpected Mean Squares l

'lEMNgm Squufnpteé l:g\:p the Yariance Component per columm

atch
Intercept 0 [
Batch 0

plus 1.0 times Residus) Emor Variance

f : "
|Vlr|ance Component Estimates |

a

Component Var Comp Est
Batch 3.705605
Residual 0.685959
These estimates based on equating Meaan Sq to Exp Value.

Test Denominator Synthesis

Random Effects Model for SME

(Continued)

89

lWlwle-Modcl Test)

54

53=

52

51 -

50 -

49 =

43+

474

46 =

45

P S S e e s e e

Measurement  Predicted

Gnalysis of Variance I

Source

DF Sum
Model 7

chsts wrt Random Effects l

Source
Batch

108,559 15.5034 7 22.6083

S§ MS Num DF Num F Ratio Prob>F
<0001

Emmor
C Total

29
kIt

of

Squares Mezn Square F Ratio
108.55865 15,5084 22,6083
16.46303 06850 P F

125.02167 rob>
<.0001

Calcined Solids (wt %)

Respoase: Measurement

0.89315
0.862244
0.730071
43.95844

32

57
£5
z

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

|Expected Mean Squares l

The Mean Square per row by the Vanance Component per column
EMS Intercept  Batch

0 [

0 4

plus 1.0 times Residusl Error Varisnce

[Variance Component Estimates I

Component  Var Comp Est

Batch 4.216885
Residusl 0.608511
These estimates based on ing Mean Sg

I{

Measurement

I

d Value.

to Exp

Test Denominator Synthesis

|I[

I|Whole-Model Test )

50

481

46=

44

42 '

40 -

Measurement Predicted

1
44

LI 1
46 48

|Analysis of Variance ]

Source

Medel 7

lTests wrt Random Effects I

Source SS MS Num DF Num
LBnch 122.332 17.476 7

287191

F Ratio Prob>F
<0001

Error
C Total

24
3

DF Sum of Squares Mean Square F Ratio

122.33235
14.60428
136.93662

17.4760 287193

06085 Prob>F
<.0001
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Exhibit 8: Random Effects Model for SME
(Continued)

Insoluble Solids (wt %)

Response: Measurement [[Whole-M odet T“-D
ISumma of Fit 16

RSquare 0.927493 . ‘o’
RSquare Adj 0.906345 45 o )
Root Mean Square Error 0.66593 ) .
Mean of Response 4]1. 78062 i . e
Observations (or Sum Wats) 32 44 Ky 4

.

Parameter Estimates 3 43 Ry 4
E 2 8
“E!pccted Mean Squares | a R Rty LI LT Aeeneoad
The Mean Square per row by the Variance Component per column II s 414 ¥ 7
MS Intercept  Batch S
Intercept 0 0 40 W
Batch 0 4 ca
plus 1.0 times Residual Error Variance 19-p?" A
]
’

3%

|Variance Component Estimates '

Component Var Comp Est
Batch 4751195
Residual 0.443463
These estimates based on equating Mean Squares to Expected Value,

*

1 1 [] | t ' |4
3 19 40 41 42 43 44 45 46
Measurement Predicted

S
Gnalysis of Variance ]

Source  DF Sum of Squares Mean Square F Ratio
Jest Denominator Synthesis Model 7 136.14329 19.4490 438572

Ervor 24 1064310 0.4435
(Telts wrt Random Effects l C Toul 1 146.78639 P":';:Q’:

Source SS MS Num DF Num F Rsatio Prob>F

i

Batch 136.143 19 449 T 438572 <0001
Density (g/mL)
Response; surement
se;_Mea Whole-Model Test
RSquare 0.909506 P
RSquare Adj 0.883113 p L
Root Mean Square Error 0016321 P y
Mean of Response 1.452906 1.55 = o I
Observations (or Sum Wgts) 12 & Lot
L 2 o
*
Parameter Estimates 5 Ry
£ 1.50=1 .~ il
"Expected Mcan Squares I 5 -| ."'.".‘
’
The Mean Square per row by the Variance Component per column = Yl
MS lnterccpt Batch LE Ay Mmmmmmmmmmmmssssseneny
ntercept b A
Batch o ‘ ] A
plus 1.0 times Residual Error Variance iy o
[ELE S 4
’
|Vnriance Component Estimates ’ £y —r—T—tTT
Component Var Comp Est 1.40 1.45 150 155 160
Patch 0.002228 Measurement  Predicted
Residual 0.000266 —
These estimates based on equating Mean Squares to Expected Value, l; nalysis of Variance l
Test Denominator Synthesis Source DF Sum of Squares Mean Square F Ratio
Model 7 0.06425547 0009179 344589
Eror 24 0.00539325 0.000266
Prob>F
Tests wrt Random Effects C Toul 5 0.07064872 <0001
Source $§ MS Num DF Num FRatio ProbeF |0=

Batch 0.06426 0.00918 7 34.4589 <0001

WSRC-RP-97-207 Revision 0



Exhibit 8: Random Effects Model for SME

91

(Continued)
Formate (ppm)
Reaponse:
ponse: Measurement Whole-Model Test
Summary of Fit 0000 -
RSquare 0.686812 - P
RSquare Adj 0.595465 J t,
Root Mean Square Error 2351.351 A
Mean of Response 323375 . + .
Obeervations {or Sum Wgts)} 32 33000 ':" et
Parameter Estimates ¥ ) """"""""_:“" rateennnnnad
30000 - QAL
lExpectcd Mean Squares | § 7 PPt '." -
The Mean Square per row by the Variance Component per column 4" o
EMS lnlercept Bntch S
Intercept 25000 3
Batch o 4 ,
plus 1.0 times Residual Error Vasiance 4 {‘
T ,’
(Variance Component Estimates | 20000 — T
30000 40000
Component Var Comp Est 20000 25000 ° ) 33000 °
Batch 9011838 Messurement  Predicted
Residual 5529792
These based on squating Mean Sq to Expected Value. Gnllysls of Variance ’

St o
Test Denominator Synthesis

Source DF Sum of Squares Mean Square F Ratio
Model 291040000 41577143 7.5188
| (e ———— Error 24 112715000 5529792 Prob>F
(Tests wrt Random Effects l C Tou 3 423755000 <0001
Source §8 MS Num DF Num F Ratio Prob>F .
| Bateh 29te+B 4.158¢7 7 15188 <0000
Chloride (ppm)

Response: Measurcmcnt

RSquarc 0.354603
RSquare Adj 0,166362
Root Mean Square Error 181.2234

Mean of Resporise
Observations (or Sum Wgts)

|Expccled Mean Squares I

The Mean Square per row by the Variance Component per column

61,125
2

1

MS lntercept Batc
Intercept
Batch o 4

plus 1.0 times Residual Emror Variance

IVariance Component Estimates l

Component Var Comp Est
Batch 7256.194
Residual 3284).94

These estimates based on equating Mexn Squares o Expected Value.
et ———

(e
Whole-Model Test

1500

1§ ¥
250 500

1 ]
150 1000

Measurement Predicted

T
1250 1500

IAnaIysis of Vnrinnce]

Test Denominator Synthesis

Source

DF Sum of Squares Mean Square F Ratio

Model 7 413067.0 §1866.7 18833
————— Ermor 24 7882065 38419 prowsp
lTests wrt Random Effects I C Toul 3 1221273.5 ¢1170
Source S8 MS Num DF Num F Ratio Prob>F
Harch 433067 61866.7 7 18838 0.1170
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Exhibit 8: Random Eﬂ_'ects Model for SME
{Continued)

Fluoride (ppm)

Response: Measurement [Whole-Model Test

RSquare 0.354603 ,

RSquare Adj 0.166362

Root Mean Square Error 181.2234 1250 = Py
Mean of Response 1061.125
Observations (or Sum Wgts) 32

1000 = . - L

Parameter Estimates

750 K

"Expected Mean Squares l

The Mean Square per row by the Variance Compaonent per column
EMS Intercept  Batch 500 = .
niercept 0 0 /
teh 0 4 ,
plus 1.0 times Residual Error Variance 1504 K '

Messurement
by
A

(Variance Component Estimates ) 0 T T T T T
G 250 500 750 1000 1250 1500

Component Var Comp Est .
Batch 7256.194 Measuremient  Predicted

Residusl 3284194 o | e
These based on equating Mean Squares to Expected Value, c‘\nalysis of Vnriance]

" Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis ’é’;:,d . 33067.0 1866, L8838

—— 24 788206.5 32841.9
I[Tests wrt Random Effects I C To 3 12212735 Prgllml;

Source SS MS Num DF Num FRatio Prob>F
Batch 433067 618667 7 1.8838 0.1170

Nitrate (ppm)
Response: Measurement

(Whole-Model Test )
Summary of Fit | A

%gquue p 0.377331 f
quare Adj 0.841552 35000 = .
Root Mean Square Error 1783.81 + ¢ .
Mean of Response 27169.38 ! ‘
Observations {or Sum Wpyts) 132 1 o .~

.

70000 Ry
"Expeeied Mean Squares ]

The: Mean Square per row by the Variance Component per eolumn
MS Intercept  Batch

Intercept 0 0

Batch [} 4

plus 1.0 times Residual Error Variance

|Vnriance Component Estimates l

Component Var Comp Est
Batch 1871092)

+
.
A

1 v ) v T M I
200600 25000 30000 5000

Measurement Predicted
Residyal 3181979

. — —
These estimates based on equating Mean Squares 1o Expected Value. L: nalygis of Variance I

Test Denominator Synthesis Source DF Sum of Squares Mean Square F Ratio
Model 7 546179683 78025670 245211

24 76367500 1181979 Prob>F

M Error
|Tuts wrt Random Effects | C Toeal 3 622547158 <0001

Source SS MS Num DF Num FRsatio Prob-F
Batch $.462e8 7.803e7 7 245211 <.0001

WSRC-RP-97-207 Revision 0



Exhibit 8:

Random Effects Model for SME

{Continued)

Nitrite (ppm)
Response: Mcasarement

I Summary of Fit
RSquare 0.354603
RSquare Adj 0.166362
Root Mean Square Ervor 181.2234
Mean of Response 1061.125
LOluenrlliom (or Sum Wgts) 32

|Expcctcd Mean Squares l

The Mean Square per row by the Variance Component per column

MS Intercept  Batch
ntercept [ 0
Batch o 4

plus 1.0 times Residusl Error Variance

|Varilnce Component Estimates I

Component Var Comp Est
Batch 7256.194
Residual 312841.94

These estimates based on equating Mean Squares to Expected Value.

|Ttst Denominator Synthesis l

|

Whole-Model Test

1500

1 1 1 LI
500 750 1000 1230

Measurement Predicted

1500

lAnalysis of Variance l

Source DF Sum of Squares Mean Square F Ratio

Model 7 4330670 61866.7 1.8838

(e Error 24 788206.5 328419 propeF
|Tcm wrt Random Effects l l C Total 3 12212735 01170
Source $S MS Num DF Num FRatio Prob>F

Baich 433067 61866.7 7 1.8838 01170
Phosphate (ppm)
Response: Measurement (Whole-Model Test]

1500

RSquare 0.354603 s

RSquare Adj 0.166362 s

Root Mean Square Error 181.2234 1250 = 'Y

Mean of Response 1061.125 BT

Observations {or Sum Wgts) n POt LT v

1000 = N cemeenil]
||l’lrameler Estimates ’I 3 ¥
E 7450 =4 0‘

"E:pected Mean Squares ) g s

The Mean Square per row by the Variance Compenent per ¢column = A

EMS Intercept  Batch 500 5 i

Intercept 0 0 K

atch 4 K
: . : 250 — ’
plus 1.0 times Residual Eror Variance .
Y

|Vnrinnce Component Estimates l 0 -1 T L T T T

Component  Var Comp Est 0 250 500 750 1000 1250 1500

Batch 7256.194 Menurement Predicied

Regidual 32841.94

These estimates based on equating Mean Squares (o Expected Value.
e ————

Test Denominator Synthesis

@Iysis of Varilncej

Source DF Sum of Squares Mean Square F Ratio

lTuta wrt Random EfTects |

Model 7 43306710 618667 L8838
o 24 3206.5 328419
C Total 3 12212735 P"O’tﬁ.f;

Source S$S MSNum DF Num F Ratio Prob>F
Batch 433067 61866.7 7 18838 0,1170
WSRC-RP-97-207

Revision 0



Exhibit 8: Random Effects Model for SME

{Contioued)
Sulfate (ppm)

94

Response; Measurement
of Fit

Summa

Whole-Model Test

uare 0.354603
kangm Adj 0.166362
Root Mean Square Emor 181.2234

Mean of Response 1061.125
Observations (or Sum Wgts} 32

"Expected Mean Squares ]

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
] 0

Batc [ 4

plus £.0 times Residual Error Varisnce

“Vnriunce Component Estimates '

Component Var Comp Est

Batch 7256.194
Residual 32841.94

These estimeles based on equating Mean Squares to Expected Value.
R A —

-0 2

L
B
L4
A
= s
IRkl £ 73 sammemaad
. [
¥
»
’
*
r
¥
B
£
-
.
.
-
»
.
P
«
r
L
.
L ] I ] ¥
50 500 750 1000 1250 1500
Measurement  Predicted

lAnnIysis of Vnrinnce]

Test Denominator Synthesis

Source  DF Sum of Squares Mean Square F Ratio

Moadel 7 433067.0 61866.7 1.8833
Error 24 7882065 328419 Prob>F
‘TCS(! wrt Random Effects ] C Towl 3 1221273.5 0.1170

Source SS MS Num DF Num F Ratio Prob>F

Baich 413067 61866.7 7 1.8318 01170

Aluminum (wt %)

Response: Measurement

Summary of Fit

Whole-Model Test )

RSquare 0.7955%42
RSquare Adj 0738294
Root Mean Square Error 0.087861
Mean of Response 2.J60061
n

"Expected Mear Squares |

The Mean Squere per row by the Variance Component per column
EMS Intercept  Batch
!’ntercept 0 0
atch 0 42121
plus 1.0 times Residual Error Variance

|V-ri|nee Component Estimates l

Component Var Comp Est

Batch 0.024156
Residual 0.00772

These estimates based on equating Mean Squares 10 Expected Value.
e —— e e—— s

—_—
1Analysis of Variance]

]

Measurement Predicted

Test Denominator Synthesis Slg:lel;ce Dl;‘ Sum of Squares Mean Square F Ratio

—1{ Error 25
C Toual iz

|Tests wrt Random Effects |

0.75091508 0.107274 13.8963

0.19298380 0.007720  Prob>|

0.94390388 F
<0001

Source 8§85 MS Num DF Num F Ratio Prob>F {*

Batch 0.75092 0.10727 7 13,8963 <.0001
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Exhibit 8: Random Effects Model for SME
(Continued)

Whole-Model Test

Boron (wt %)
Respoase: Measurement

Summary of Fit

RSquare 0579026 t 2
RSquare Adj 0.461153 *

Root Mean Square Error 0.134227 +,

Mean of Response 2718 - ‘g e
Observations (or Sum Wgts) £ | N Vg "*""-'-E" AL RERE

sant” Ol

Parameter Estimates Ty ">
—— r

|Expected Mean Squares I ra .

The Mean Square per row by the Variance Component per column +

EMS Intercept  Batch o

Intercept 0 i K

Batch 0 412121 K

plus §.0 times Residual Error Variance ‘4'

P
'Variance Component Estimates I 2.0 . T

] L 1 I 1 1 1 ]
20 21 22 23 24 25 26 27 28 29 30
* Measurement  Predicted

Gnalysis of Variance ]

Source DF Sum of Squares Mean Square F Ratio

Component  Var Comp Est

Batch 0.017504
Residual 0.018017

These estimates based on equating Mean Squares to Expected Value.
S —

Test Denominator Synthesis

Model 7 0.6195301 0.0B8504 49123
Error 25 0.4504220 0.018617  ppob>F
lTests wrt Random Effects I C Total 32 1.6699520 0.0014

Source $S MS Num DF Num F Ratic Prob>F
Baich 0.61953 0.0885 b 49123 0.0014

Calcium (wt %)
Response; Measurement

(Whole-Model Test )

'Summnl_'! of Fit | '
RSquare 0.781374 ‘-'
RSquare Adj 0.720158 JOR
Root Mean Square Error 0.047815 I
Mean of Response 0.820364 . +
LObmntions {or Sum Wgts) 33 R -1
’ .
. -’
+ -
Parameter Estimates ST
. . -
e ————————— P .
(Expected MeanSquares) | g ] N AN
The Mean Square per row by the Variance Component per column fj' Al
Intercept  Batch P A
Intercept 0 [ s
Batch 0 412121 o "
l' f
plus 1.0 times Residual Ecror Varisnce K
- /

anriance Componeni Estimates l

Component Var Comp Est

Batch 0.006526
Residual 0.002286

These estimates based on equating Mean Squares to Expected Value.

Test Denominator Synthesis
|Tests wrt Random Effects '

Source §S MS Num DF Num F Ratio Prob>F
Baich 0.20428 002918 7 127643 <000

| 1 1 LI ¥ 1
65 70 75 80 85 90 95 1.00 105
Measurement Predicted

|Annlysis of Variance l

Source DF Sum of Squares Mean Square F Ratio

Model 7 0.20427739 0.029182 127643
o 25 0.05715625 0.002238

C Total 32 0.26143364 P'S'gfl

lIE
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Exhibit 8:

Random Effects Model for SME

(Continued)

Chromium (wt %)
Response: Measurement

RSquare

0.594%9

RSquare Adj 0.43]587
Root Mean Square Ermor 0.013084
Mean of Response 0.075879
Observations (of Sum Wgis) 33

"Expcctcd Mecan Squares l

The Mean Square per row by the Yariance Component per column

EMS Intercept  Batch
Intercept 0 [
Batch 0 41212

plus L.0 times Residual Error Variance

|Vnriance Component Estimates l

Component Var Comp Est
Batch 0.000176
Residual 0.00017t

These estimates based on equating Mean Squares to Expected Value.
e A —

96

Whole-Model Test

013
0.12 =
0.11 =
010+
.09

0.08 =

Measurement

0.07 =

0.06

0.0

1
10
Measurement Predicted

) I 1 L
66 .07 .08 .09

Test Denominstor Synthesis

|Tests wrt Random Effects l

Source SS MS Num DF Num F Ratio
Batch 0.00629 £.0009 7 5.2467

Prob>F
0.0009

T 0.00628757
0.00427995
4.01656752

DF Sum of Squares Mean Square F Ratio

0.060398
0.000171

5.2467

Prob>F
0.0009

Copper (wt %)

Response: Measurement

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations {or Sum Wg1s)

————————
|Expected Mean Squares l

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
Intercept 0 0

Batch 0 412121
plus 1.0 times Residual Error Variance

lVarianee Component Estimates '

0.688844
0.60172
0.013183
0331061
33

Component

Batch
Residual

These estimates based on equating Mean Squares to Expected Value.

Var Comp Est

0.000291
0.000174

Whole-Model Test

Measurement

032

031

0.30 =

0.29

29

i

T———
Enalysis of Variance |

| | 1 1 ] I 1
3132 33 34 35 36 37 38

Measurement Predicted

1
30

Test Denominator Synthesis

|Tests wrt Random Effects '

Source
Batch

§85 MS Num DF Num FRatic Prob>F

0.00962 0.00137

7

7.9065

<.0001

WSRC-RP-97-207

Source
Model
Ercor

C Total

DF Sum of Squares Mean Square
1 0.00961893 ¢.00L374
25 0.00434495 0.000174
32

0.01396338

F Ratio
7.9065

Prob>F
<0001
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Exhibit 8:

Iron (wt %)
Response: Measurement

|Summu|_-x of Fit |

RSquare Adj

Root Mean

Mesn of Response
Observations {or Sum Wgts)

0.785865
0.725907
0.209416
3.466879

n

Error

"Expetted Mean Squares |

per row by the Variance Component per column
lntercept Batch
bntertept [
atch 0 4.12121
plus .0 imes Residusl Error Variance

|Variancc Component Estimates |

Var Comp Est
Batch 0.246067
Residual 0.083762

:

Component

These estimates based on equating Mean Squares 1o Expected Value.

{

Random Effects Model for SME

(Continued)

27

‘Whole-Model Test

Measurement
-]
k-
A 1

lAnﬂlEi! of Variance l

I 1 L)
g5 9.0 9.5 10.0
Measurement Predicted

Source DF
Model T
Emor

|Tests wrt Random Effects I

Source
Batch

7.685 1.09786 7 13.1069

SS MS Num DF Num F Ratio Prob>F
<0001

15

C Total 32

l

Sum of Squares
7.6850033
2.0940382
97790415

Mean Square

1.09786
0.08376

F Ratio
13.1069

Prob>F
<.0001

Potassium (wt %)
Response: Measurement

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations {or Sum Wgts)

0.490737
0.348143
0.028804
0.069242

i

Measurement

lExpected Mean Squares l

The Mean Square per row by the Variance Component per columa
EMS Intercept  Batch
hntercept [ [
0 412121

plus 1.9 times Residual Efror Variance

|V|riancc Component Estimates I

Component
Batch
Residual
These esti

Var Comp Est

0.000492
0.00083

based on eq

g Mean Sq to Expected Value.

Whole-Model Test

A
amam

0.05

--1-- ,,;-v ---------------

lAnalysis of Variance )

L4 T

LI
05 e
Measurement  Predicted

Test Denominator Synthesis
ITcsts wrt Random Effects l

Source

Baich 0.0199%

SS MS Num DF Num FRatio Prob>F |\
0.0102

0.00286 7 14415

Source DF Sum of Squares Mean Square F Ratio
Model 0.01998676 0.002855 34415
Error 25 0.02074130 0.000830

C Toul 32 0.04072806 P";t;TOFz
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Exhibit 8: Random Effects Model for SME

(Continued)
Lithium (wt %)
Response: Measurement Dlhole-Model Test
RSquare 0.519491
RSquare Adj 0.410548
Root Mean Square Error 0.052748
Mean of Rewponse 1763515
Cbservations (or Sum Wgts) 33

Parameter Estimates
I|Expcctcd Mean Squares I

The Mean Square per row by the Variance Component per column
EMS intercept Batcl(l’
4]

Mezsurement

1.65 = S

Intercept 1.60 L
Batch ¢ 432121 s
plus 1.0 times Residual Error Veriance 1.55 o
4
|Variance Component Estimates l 1.50 -

] | ) 1 ] ] ]
S0 155 160 165 170 175 180 185 1.90
Mersurement Predicted

—
Gnu[ysis of Variance l
Test Denominator Synthesis Source DF Sum of Squares Mean Square F Ratio

Component Var Comp Est

Batch 0.00215
Residual 0.002782

These estimates based on equating Mean Squares to Expected Value.

l

Model 7 008149019 0.011641 41340
————————————————— Error 5 ©.06956005 0.002782 proteF
lTesn wrt Random Effects l LC Total 1 0.15105024 0.0036
Source SS MS Num DF Num F Ratio Prob>F L

Batch 0.08149 0.01164 7 4.1840 0.0016

Magnesium (wt %)
Response: Measurement

)

Whole-Model Test

Summary of Fit 145
RSquare 0.694605 A1
RSquare Adj 0.609094 K
Root Mean Square Error 0.044942 1.40 = -
Mean of Response 1279182 " B
Observations (or Sum Wagts) 33 . 1
e ——e—————— e
1.35 . —
Parsmeter Estimates g AL T
E 130 * A
30 . A
[Expected Mean Squares ) I S 3B . .
The Mean Square per row by the Variance Component per column = Ll
MS Intercept  Batch ELE B &
ntercept 0 0 I .- R
tch 0 412121 r ey
A
plus 1.0 times Residua) Ermor Variance 20 ~
»

lVariance Component Estimates l

Component Var Comp Est
Baich 0,003491
Residual 0.00202
These estimates based on equating Mean Squares to Expected Value.
Se————————————————————

I T 3 1 1]
1.15 t.20 1.28 1.30 1.35 1.40 1.45
Messurement Predicted

p—————e—

ﬁnalyais of Variance l
Test Denominator Synthesis Source DF Sum of Squares Mean Square F Ratio

Model 7 0.11484521 0.016406 81230
Error 15 0.05049370 0002020 propef
‘Tcstx wrt Random Effects I C Total 12 0.16533851 <0001

Source 8$8 MS Num DF Num F Ratio Prob>F
Batch 0.11485 0.01541 7 81230 <.0001

WSRC-RP-97-207 Revision 0




Exhibit 8:

Random Effects Model for SME

(Continued)

Manganese (wt %)

ResEnse: Measurement

Summary of Fit

RSquare 085912
RSquare Adj 0819674
Root Mean Square Emror 0.032307
Mean of Response 0.83097
| Observations {or Sum Wgts) n

99

lWhoIe-Model Test '

108

|'Panmetcr Estimates ll
—_——
lExpccted Mean Squares '

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
4]

E.tercept 0
tch 0 412121

plun 1.0 times Residual Error Variance

[Vlriance Compon:nt Estimates]

0.80

0.75=

T ¥
.85 90

1
.80

)
95

1
1.00 1.05

Component
Batch
Residual

Var Comp Est
0.005263
0.001044

These estimates besed on equating Mean Squares to Expected Value.

Mensurement  Predicted

ilAnalysis of Variance I

[l'l'cst Denominator Synthesis ll

iTests wrt Random Effects I

Source
Model
Erree

€ Total

DF
7

rad
32

Svm of Squares Mean Square

0.15912192
0.02609105
018521497

0022732
0001044

F Ratio
21.7795
Prob>F
<.0001

Source

SS MS Num DF Num F Ratio Prob>F

0,15912 0,02273 1 21,7795 <0001

Baich
.

Sodium (wt %)

Response: Measurement

RSquare

RSquare Adj

Root Mean Square Eror
Mean of Response

0.806949
0,752895
0.189606

8.977818
3

Whole-Model Test

| 10.0 '
‘l

1 L

Observatony (or Sum Wgts)

"Expected Mean Squares ’

The Mean Square per row by the Variance Component per column
MS Intercept  Batch

Intercept [ 0

Batch 0 412121

plus 1.0 imes Residual Error Variance

|V|riancc Component Estimates |

1
9.0

1
95

10.0

Component

Var Comp Est

based on

0.121503
0.035951
ing Mean Sgq

to Exp

d Value.

Measurement Predicted

| ————
|Analysis of Variance I

e — —— — — — — ————

Test Denominator Synthesis

lTests wrt Random Effects l

Source $§S MS Num DF Num F Ratio Prob>F
Batch 3.75682 0.53669 T 149285 <.0001

Source
Model
Error

€ Total

e

DF Sum of Squares Mean Square

7
15
2

37568183
0.3987645
4.6555829

0.536688
0.035951

F Ratio
14.9285

Prob>F
<.0001

|
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Exhibit 8: Random Effects Model for SME
(Continued)
Nickel (wt %)

Response; Measurement rWhole-Modcl Test
(Bummary or it ) T —

RSquare 0.481657 K

RSquare Adj 0336521 0.15 . .

Roct Mean Square Emor ¢.011001 K

Mean of Response 0.1073903 A

Observations (or Sum Wgts) 33 0.14 = .

.
,
— ’
Parameter Estimates £ 0.13 s 14
R
fi 0.12 K
Expected Mean Squares Z i et
The Mean Square per row by the Variance Component per column = 011 =] + 4 wamamem"
tMS . Intercept Batch ::::_—_—;:— ?v’ll' ---------------- -
ntercep 0 [ 010 e
Batch 0 41212t : t7
plus 1.0 times Residual Ervor Variance 0 u‘)J i" .
.
.

f[_ — —'—) R

Variance Component Estimates 0.08 ™ I I T T T

08 09 10 IF 42 A3 k4 15 16

Component Var Comp Est
Batch 0.000068
Residual 0.000121

These estimates based on equating Mean Squares to Expected Velue.

Measurement  Predicted

Gnalysis of Variance |

Source DF Sum of Squares Mecan Square F Ratio
Model 7 0.00231 142 0.000402 33187

Test Denominator Synthesis
Error 25 0.00302555 0000121 propsF
lTests wrt Random Effects I C Toul 1 0.00583697 00123

Source SS MS Num DFNum FRatio Prob>F J
Batch 0.00281 0.0004 7 3.3187 0.0123

Silicon (wt %)
Response: Measurement

|Whnle-Model Test l
"Summary of Fit |

! 26 -
RSquare 0.509364 4
| g

RSquare Adj 0371986 4 S
Root Mean Square Error 0.729613 + 4
Mean of Response 2416915 75+ *
Observations (or Sum Wpgts) 13 M
Me—— e rrre———

________________ R AT
Parameter Estimates 24 Tyl P-;‘""-

Expected Mean Squares
%thm Sq“"fnpgr’g: I;I the ﬁ;:}:;}lu Component per column 214 f ;

Intercept 0 o L
Batch 0 412121 224 ."

plus 1.0 times Renidual Error Variance +

anriam:c Component Eslimata | 21 Y ﬁ"“ v Y Y
2d 23 2 2}

Component Var Comp Est
Batch 0.34976

Residual 0.532336 f——

These estimates based on equating Mean Squares to Expected Value. IAnalysis of Variance I

Test Deénominator Synthesis Source DF Sum of Squares Mean Square F Ratio
Model 7 13.316408 1.97377 37078
Error 25 13,308193 053234

|T|:sts wrt Random Effects l P o

C Touwl 2 27.124800 0.0069
Souree SS MS Num DFNum F Ratio Prob>F fS
Bsich 13,8164 1.97377 7 3.7078 0.0069

-

P

Measurement
T
*
.
L]
-
.
28
-
-

25
Measurement Predicted

WSRC-RP-97-207 : Revision 0
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Random Effects Model for SME
{Continued)

lWhole-Model Test l

Exhibit 8:

Titanium (wt %)
Response: Measurement

Summa;

of Fit

RSquare

Observations (or Sum Wgts)

Parameter Estimates

Expected Mean Squares

0.655076
0.558497
0.0i2374
0.020121

33

I[

EMS Intercept
HI tercept 0
atch 0

The Mean Square per row by the Variance Component per column

Batch

]
412121

plus 1.0 times Residual Error Variance

|(Varilnce Component Estimates I

Component
Bach
Residual

Var Comp Est
©.00021%
©.000153

Measurement

0.12

0.10 =

0,08 =

0.06 =

0.04 =

0.024auy

0.00

1 1
.04 06 .08 10 12

Measurement Predicted

Gnnlyuis of Variance ]

Source DF Sum of Squares Mean Square

These estimaies based on equating Mean Squares 1o Expected Value.
e

F Ratio

Test Denominator Synthesis

(Tests wrt Random Effects )

Model
Ermror

7
25

0.001039
0.000153

0.00726972
0.00382780

6.7828
Prob>F

C Total 32 0.01109752

0.0001

S$S MS Num DF Num F Ratio
0.00727 0.00104 7 6.7828

Prob>F
0.0001

Source
Batch

Uranium (wt %)

ResEonse: Measurement

P —
‘Whole-Model Test

Summa

of Fit

0.936663
0918929

0.040507
Mean of Response 1.0375158
Observations (or Sum Wgts)} 13

Parameter Estimates
|Expccted Mean Squares l

The Mean Square per row by the ¥anisnce Component per column
luterceplo Batc!(x)

4.12121

Intercept
Batch 0

plus 1.0 imes Residual Error Variance

lVlriancc Component Estimates l

Component

Batch
Residual

Var Comp Est

0.02063
0.001641

These estimates based on equating Mean Squares to Expected Value.
Vit e e— —————

Test Denominator Synthesis

|Tests wrt Random Effects l

Measuremnent
M
1
1]
13
.
t
1
.
+
t
.
A
e
»
by
b2

'

b
B

I
H
.
'
1]
L]
.
.
»
.
1]
L]
.
1]
i

1.3

1.2 *

1.0 S .

ood L

T L T T "
9 1.0 1.1 1.2 [.3
Measurement Predicted

—
Enalysis of Variance ]

Source

F Ratio

Model
Error

C Tol

DF Sum of Squares Mean Square
7 0.60663399 0.086662
25 0.64102025 0.00164]
n 0.64765424

528166

Prob>F
<.0001

Source §S MS Num DF Num FRatio Prob>F
Batch 0.60663 0.08566 7 528166 <0001

WSRC-RP-97-207 Revision 0



102

Exhibit 8: Random Effects Model for SME
(Continued)

lWhoIe—Modcl Test'l

Zirconium (wt %)
Response: Measurement

RSquare 0.803783
RSquare Adj 0.748843
Root Mean Square Error 0.005705
Mean of Response 0.015545
Observations (or Sum Wgts) Kk

||Parameter Estimates l’
"Expectcd Mean Squares l

The Mean Square per row by the Vanance Component per column
IEMS Intercept  Batch

ntercept 0 0
Batch o 442121

plus 1.0 imes Residual Error Variance

"Variance Component Estimates ]

Component Var Comp Est
Batch 0.000108

Residual 4.000033
These estimates based on equating Mean Squares o Expected Value. IAmﬂysi, of Variance l
e T ———
Source  DF Sum of Squares Mean Square F Ratio
ator Synthesis Model 7 0.00333263 0000476 146300

Ermor 5 0.00081355 0.000033 Prob>F

"Tesu wrt Random Effects l C Towl 32 0.00414618 <0001

Source $S MS Num DF Num F Ratio Prob>F |\
 Batch 0.60333 0.00048 7 146300 <.0001

1 LI 1
02 .03 .04 a5
Measuremem  Predicted

WSRC-RP-97-207 Revision 0



Exhibit 9: Random Effects Model for MFT

Response: Total Solids

wi%

I‘Whole-Model Test '

RSquare 0.984307 52 ‘.'
RSquare Adj 0.960768 1= .
Root Mean Square Error 0.603262 o
Mem of Response 47.215 50— ‘.' |
Obscrvations (or Sum Wgts) 16 o " ."..
F OV
Parameter Estimates ,\3_ e P “,.
————————————— - s Ll y
Expected Mean Squares ﬁ 47~ """"""""'::-"‘_' """""""
The Mecan Square per row by the Variance Component per column 2 ‘,-" o
EMS Intercept  Batch 3 46—
Intercept 0 1] F 45 ot i
Batch 0 L5 .~
plus 1.0 times Residual Error Vaniance 44 ,-" '."
. -
(— - 4
{Variance Component Estimates ) 43 Y .
Component  Var Comp Est 42 ™ T T T T 1 -
Ealqi& | ggggg;g 42 43 44 45 46 47 48 49 50 51
esidual , . .
These estimates based on equating Mcan Squares to Expected Value. Total Solids (wi%) Predicted
SN — /
Test Denominator Synthesis {Analysis of Variance )
— | | Source DF Sum of Squares Mezn Square  F Ratio
'Tuu wrt Random Effects ' Model 9 13696105 15.2179 41.8160
Error 6 21835 )
Source  SS MSNum DFNum FRatio ProboF [[|E7r ¢ e 03639 ProboF
Batch 136.961 15.2179 9 41.8160 <0001 ) : )

Total Solids analysis involves all the data;

there is not sufficient data for batches 22%.

. . — e
Response: Calcined Solids (wt% Whole-Modd Test

Sommary of Fit ”

RSquare 0.949543

RSquare Adj 0.79817 47 =4

Root Mean Square Ermor 0.915442

Mean of Response 43.12154 46—

Cbservations (or Sum Wgts) 13

- — 45—

t

5

—

|Exp¢ﬂed Mean Squares ] .'g 43 =

The Mean Square per row by the Vari Comp per col @

EMS  [ntercept  Batch 3 42

[ntercept 0 0 'g 4

Batch ¢ 1.23077 ] ™

L plus 1.0 times Residual Error Variance 40—

(—— ™

(Variance Component Estimates ) 39

Component  Var Comp Est 38 T T T T T T T

Eatqg | g;ggggg 39 40 41 42 43 44 45 46 47

(2 1]}0] N . . .

[ These based on equating Mean Squares to Expected Value, | Calcined Solids (wi%) Predicted

Test Denominator Synthesis (Analysis of Variance )

—_—— = || Source DF Sum of Squares Mean Square  F Ratio
|Tuu wrt Random Effecis I Pédodel g 47.31206% 5.25690 6.2729

rror 2.514100 0.83803

Source SS MSNum DFNum FRatio Prob>F ||| oo > 19326169 Frob>F
[Batch 473121 5.2569 5 627129 0.0791 | : 0791

Calcined Solids analysis invelves all the data; there is not sufficient dsta for batches 227 .

WSRC-RP-97-207
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Exhibit 9:

Random Effects Model for MFT

(Continued)

Insoluble Solids (wt %)5
Response: Insoluble Solids (wit%)

Summary of Fit

0.224345
-0.06653
6.421234
39.49647

34

Root Mean Square Error
Mezn of Response
Observations (or Sum Wgts)

I Expected Mean Squares

The Mean Square per row by the Variance Component per column
EMS Intercept Batch

Intercept 0 0
Batch 0 3.35254

plus 1.0 times Residual Error Variance

|

Component  Var Comp Est
-2.81256
41.23223%
| These estimates based on

ing Mean Sq to Expected Value,

4

Test Denominator Synthesis

S$§ MSNum DFNum
286217  31.8019 9

F Ratio
0.7713

Prob>F
0.6436

I Whole-Model Test

b

154

Insoluble Solids (wt%)
r
W
1

Batch 26
Q 7.01
1 L LI T L L 1
5 10 15 20 25 3¢ 35 40 45
Insoluble Sotids {w1%4) Predicted

+
.
+
)
z
[
)

Anslysis of Variance

Source DF Sum of Squares
Model 286.2170
Error 24 989.5739
C Total 33 1275.7910

Mean Square
31.8019
41.2322

F Ratio
07713
Prob>F
06436

104

Insoluble Solids (wt %)
Response: Insoluble Solids (wt%)

"Snmnnry of Fit l

RSquare

RSquare Adj
Root Mean Square Error 0.545316
Mean of Response 40.51259
Observations {or Sum Wgts) 7

"Parlmcter Estimates ||
“Expccted Mean Squares I
The Mean Square per row by the Varimnee Component per column

EMS Intercept  Batch

0 0
atc 0 3.8518%
plus 1.0 times Residual Error Variance

lVarinncc Component Estimates |

Component  Var Comp Est

Batch T.35168%
Residual 0.29737

These estimates based on equating Mean Squares to Expected Value.

Test Denominator Synthesis

0.966519
0.956475

"Tcsts wrt Random Effects I

Source SS MS Num DF Num FRatic Prob>F
Batch 171,69 28615 6§ 962269 <0001

6The top analysis includes all available data (batches 19-29 for the MFT). The point of interest is one of the

IlWhoIe-Model Test I

——
|Analysis of Vlrinm:c]

[l

46

44 A

38 o A

Insoluble Solids (wr%)

6 - .

14

1 I 1 1 I
34 36 3% 40 42 44 4
Insoluble Solids (w%) Pradicied

Source DF Sum of Squares Mean Square F Ratio
Model 171.68992 286150 962269
Error ZD 5.94740 02974

C Tow! 26 177.63732 Prob>F

<000t

values for Batch 26, 7.01 wt%, a probable outlier. Thc bottom analysis has this point removed and also uses only

data after batch 21.
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Exhibit 9: Random

Format (ppm)

Response: Measurement

1096.079

Mean of Response 321125
Observations {or Sum Wpgts) 16

¢.859328
0.76638

per row by the Veriuses Component per columa
Batch
0

Intercept
0
0 225

plus 1.0 imes Residual Emror Varisnce

‘Farimce Component Estimates l

Component Var Comp Est
Batch 4379012
Residual 1201349

Theae estimates based on equating Mean Squares to Expected Value.
. S A—

est Denominator Synthesis

Effects Model for MFT

{Continued)

105

Whole-Model Test

E 34000 = s

ad
5 312000 = """ =""" ot T ne

b e £
.

30000 = - ¢

28000 &
18000

Measurement Predicted

[
JOJOO 32&00 34&00 36&00 38000

Iﬁm Variance ]

Source
Model

66125000

——————
(?ms wrt Random Effects I

Source
LBlmh

6.632¢? 1.105e7 ] 9.2012

SS MS Num DF Num F Ratio Prob>F |-
0.0020

10812500
TH11500

Error 9
C Tod 15

DF Sum of Squares Mean Square F Ratio
6

11054167 92012
1201389 ppob>F
0.0020

Chloride (ppm)

Response: Measurement

0.561907
0.269343%

48.52348
Response 1067.188
Observations (or Sum Wgts) 16

@xperted Mean Squares I

Mean Square per row by the Variance Component per column
EMS Intercept  Batch

9 ]
atch 0 228
plus 1.0 imes Residual Error Variance

@nriance Component Estimates |

Component Var Comp Est
966.8534
2354.528

These estimates based on equating Mean Squares to Expecied Value,

est Denominator Synthesis

"Wllolc-Mod:I Test I

1200

1150 = J

1000 = .’

»
950 H

1050 1 IJO
Measuremeni  Predicted

0 IOJO

o0

1138

12400

Imﬂce ]

Source DF Sum of Squares
Modet 6 27179.687

|

f_i:cst: wrt Random EfTects l

Source
Batch

211719.7 452995 6 1.9239

$8 MS Num DF Num F Ratioc Prob>F
0.1813

Error 9 21190.750
C Toul 15 48370.433

Mean Square

F Ratio
1.9239

Prob>F
0.1813

4329.95
2354.5)

WSRC-RP-97-207
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Exhibit 9: Random Effects Model for MFT
{Continued)

Fluoride (ppm)

Response: Measurement ‘Whole-Mode} Test
Summary of Fit 1200
RSquare 0.561907 '.'
RSquare Adj 0.269845 o
Root Mean Square Error 48.32348 2
Mean of Responise 1067188 1150 = -
Qbservations (or Sum Wgts) 16 4

g - A
lExpectcd Mean Squares | 5 """" bbb’ oh bt St LALELL
=

The Mean Square per row by the Variance Component per column 1050 ..-"""--..,._.-
MS Intercept  Batch - A Seell,
ntercept 0 0 '_' b
Batch 0 228 1000 = 2
plus 1.0 times Residual Error Variance !

Il

|Vari|nce Component Estimates l 950 ¥l

Component  ¥Yar Comp Est

Batch 966,8534
Residual 2354528

Measurement Predicted

1 1 1 1
950 1009 1050 1190 1150 1200

These esti based on equating Mean Squares to Expected Value, Enllysis of Variance l

————————————————————————————
Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis 2‘,;‘:," g g},:;gggg ;ii"'?i £ 9239
—_— ) 4,
|Tests wrt Random Effects l C Towl 15 48370438 P“J_'ﬁl";
Source SS MS Num DF Num FRatic Prob>F /
Bach 27179.1 4529.93 6 19239 0.1313
Nitrate {ppm)
Response: Measurement [(Wh ole-Model T“‘:]
Summary of Fit
RSquare 0.882633
RSquare Adj 0.804422
Root Mean Square Error 1638.682 35000
Mean of Response 25706.25
Observations (of Sumn Wgts) 16 d
Parameter Estimates £ 30000
"E:pcctcd Mean Squares I g )
The Mean Square per row by the Variance Component per column
EMS Intercept  Batch S T AdEEELELELELLLLAAEEEE
Lnlercepl 0 0 25000= .
atch 0 225
plus 1.0 times Residual Exvor Variance
{Variance Component Estimates ] 20000 ¥ T Y T T 1
20000 25000 30000 15000
E::rponent Var C?;‘;%E:.: Measurement  Predicted
Residual 2685278
These estimates based on equating Mean Squares to Expected Value. |Aua]ysis of Variance I
M————rrr e —————————————
Test Denominator Synthesis Source DF Sum of Squares Mean Square F Ratio
— Mg mgn
ITor
Tests wrt Random Effects lc Total 15 205949375 Prm
Source SS MS Num DF Num F Ratic Prob>F

Batch 1.818¢8 1.03e+7 6 11.2826 0.000%
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Exhibit 9:

Random Effects Model for MFT

{Continued)

107

(Whote-Model Test }

Sulfate (ppm)

Response: Measurement

‘ Summary of Fit
RSquare 0.561907
RSquere Adj 0.269845
Root Mean Square Error 48.52148
Mean of Response 1357.188
Observations {of Sut Wgts) 15

|Expcctcd Mean Squares '

Parameter Estimates

The Mean Square per rirw by the Vriance Component per column

EMS lntcrcept Batch
Intercept
Batch o 2. 25

plus 1,0 times Residual Efror Varance

S
|Variance Component Estimates |

Component

Basch
Residual

Var Comp Est

966.8534
2354 528

1 T 1
250 1000 1050 140

Messurement Predicted

1
11350

1200

These estimates based on equating Mean Squares 10 Expected Value.
S

Test Denominator Synthesis

lTests wrt Random Effects |

SS MSNum DFNum F Ratic Prob>F
27179 4529.95 6 1.9239 0.1813

|Annlysis of Variance |

Source
Model 6
Error 9
15

C Toul

27179.687
21190.750
48370.438

4529.95
2354.5)

DF Sum of Squares Mean Square F Ratio

1.9239

Prob>F
1813

Aluminum (wt %)
Response: Measurement

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations {or Sum Wgts)

[Expccted Mean Squares |

'Iﬁmgn Squufnp‘ercrt'né\:;( the Vnn:m:e Component per column

0.446631
0302273
0.144155

22978
30

Baich
Intercept 0
Batch o 4.26667

plus 1.0 times Residual Error Variance

|Variance Component Estimates |

Component Var Comp Est
Basch 0.010193
Restdual 0.020781

These estimates based on equating Mean Squares to Expected Vatue,

Whole-Model Test

P&

2.6 =

2.4 =

12 - -

2.0~ .

prareny Jou

- »

T !
2.0 2.

L
3 24

Measurement Predicted

1
.6

18

|Anllysis of Variance '

Test Denominator Synthesis

|Tesm wrt Random Effects |

Source

DF Sum of Squares

0.38576322
047795558
¢.86371380

0.064294
0,020781

Mean Square F Ratio

3.0939

Prob>F
0.0227

Souree §S MS Num DF Num F Ratio Prob>F
Batch 0.38576 0.06429 6 3.0939 0.0227
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Exhibit 9: Random Effects Model for MFT

(Continued)

Boron (wt %)

108

Response: Measurement

RSquare

RSquare Adj
Root Mean Square Error

Mean of Response
Observations (or Sum Wgts)

Parameter Estimates
—— .
lExpected Mean Squares l

The Mean Square per row by the Variance Component per cotuma
EMS Intercept  Batch

ntercept [ [4]
lhtch P 0 454167

plus 1.0 times Residual Emor Varience

—_—
(varianee Component Estimates )

Componeat Var Comp Est
Baich 0.015775

0.586289
0.486999
9.120861
2.712156

32

[IWhole-Model Test |
2

3

eEnndmA A hE At n e g
P
.
..
et *
-"'
-
-“
-

Measurement
-

2.4+

2.2

2.0

I t 1
2.4 2.6 2%
Measurement Predicted

LI
12

LI
kR

Residual 0.014807
These estimates based on equating Mean Squares 10 Expecied Value.

[Anaiysis of Variance]

Test Denominator Synthesis

!Tcst.! wrt Rendom Effects )

Source §§ MS Num DF Num F Ratio Prob>F

Source DF Sum of Squares Mean
Model 6 0.51751755
Error 25 0.36518267
n 0,82270022

F Ratio
5.9043

Prob>F
0.0006

Square

0.036253
0.014607

lCToul

Batch 0.51752 0.08625 6 5.9043 0.0606

Calcium (wt %)
Response: Measurement

"Summary of Fit |

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Cbservations (or Sum Wgts)
S

—
(Expected Mean Squares )

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch

Intercept A 0
Batch 0 426667

plus 1.0 times Residual Error Variznce

lVariance Component Estimates |

Component Var Comp Est
Batch 0.001884
Residual 0.00773
These estimates bused on equating Mean Squares to Expected Value,
e O ——

0.34733
0.1770638
0,087921
0.808833

i

"Whole-ModeI Test l

1.1

1.0~ ’

0.9~

0.8

G.7=

0.6~ .

G5 T 1 | 1

Measurement  Predicted

 — — —_——

|Annlysis of Variance |

Test Denominator Synthesis

lTeats wrt Random Effects l

Source

F Ratio

Model
Error
C Total

DF Sum of Squares Mean Square

6 0.09461617 0.015769
3 017779400 0.007730
P2l 027241017

2.0400

Prob>F
o.1011

Y
.

Source SS MS Num DF Num F Ratio Prob>F

Batch 0,09462 001577 & 2.0400 o101

WSRC-RP-97-207
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Exhibit 9:

Random Effects Model for MFT

(Continued)

Chromium (wt %)
Response: Measurement

[Gummary o Fic]

RSquare 0.612194
RSquare Adj 0.511027
Root Mean Square Ermor 0.013087
Mean of Response 0.073003

Observations {(or Sum Wgts) 30
il-:xpecttd Mean Squares l

The Mean Square per row by the Variance Component per column
lEl'\fIS Intercept  Baich

ntercept o o
Batch 0 4.26667

plus 1.0 times Retidual Ermor Variance

anrilnce Component Estimates '

Component Var Comp Est

Batch 0.000203
Reridual 0.0001 N

These estimates based on equating Mean Squares (o Expected Value.

1{

109

‘Whole-Model Test

0.1l

0.10 =

0.09 = -
. 0,05-1 .
0.07 = vt Lo
B
= 0.06 = LI
0054 B

0.04 . .

0.03 “ T T T Y T
04 05 06 07 08 09 10 .1

Measurement  Predicted

Enalysis of Variance |

|

. Source DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model § 0.00621892 g.géogs 6.0513
Exvor 7 0,0039394¢ 000171
'Tuts wri Random Effects l C Tout 2 0.01015841 Prg!z)ooi
Source S8 MS Num DF Num F Ratio Prob>F
Batch 0.00622 0.00104 6 6.0513 0.0006
Copper (wt %)
. P —
Response: Measurement Whole-Model Test
"Summary of Fit | 0,400
RSquare 0,353314 J
RSquare Adj 0.184613 N ‘.'
Root Mean Square Error 0.028119 0.375 -
Mean of Response 0.3238 . r .
Observations (or Sum Wgts) 30 o A
—_— 0.350 =4 -t .
[Parameter Estimates | J
; y
(e ERETIE Dot Aol T S 4
(Expected Mean Squares ) a ATTIN TP
The Mean Square per row by the Variance Component per column = 4
lE S Intercept  Batch 0300 wiart
ntercept ¢ ¢ -
Batch 0 4.26667 L
. . . 0.275 0 .
plus 1.0 timves Residual Error Variance S .
|Vanance Component Estimates l o.zso2 P e 1 3;5 N S
Component  Var Comp Est R 00 K 375400
Baich 0.000203 Measurement Predicred
Residual 0.0007¢1
These estimates based on equating Mean Squares to Expected Value, I;nalysis of Variance '
e ——— e
Test Denominator Synthesis Source DF Sum of Squares Mean Square F Ratio
me 8 mmE St o
{Tests wrt Random Effects ) C Toual 29 0.02812080 ' Prgt;;[:

Source SS MS Num DF Nem FRatio Prob>F
Batch 0.00994 0.00166 6 2.0943 0.0934

WSRC-RP-97-207
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Exhibit 9: Random Effects Model for MFT

110

{Continued)

Iron (wt %)
Response: Measurement

RSquare
RSquare Adj
Root Mezn Square Error

Mean of Response
LOhservllicu'ts {or Sum Wgts)

"Expected Mean Squares |

are per row by the Vatiance Component per column
lntercepl Batch
0

D 4.26667
plus 1.0 times Residual Error Variance

|Variance Component Estimates l

Comporent Var Comp Est

Batch 0.062935
Residual 0.234715
These estimates based on equating Mean Squares to Expected Vafue.

0.336474
0.16318

0533537
3.229667
10

Whole-Model Test

10.0

Measuresnent

) 1 1 1 L)
15 80 85 990 9.5

Measurement Predicted

Gnalysls of Variance '

10,0

Test Denominator Synthesis
|Te.m wrt Random Effects |

Source $S MS Num DF Num F Ratio
Baich 3.32071 0.55345 6 19439

Prob>F
0.1163

F Ratio
1.9439

Prob>F
01163

Source DF Sum of Squares Mean Square
Model 3320716 0,553452
Eiror 65434391 0.284713%
C Toual 98691507

23
29

Potassium (wt %)
Response: Measurement

Summary of Fit

RSguare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations {or Sum Wgts)

———————
|Expected Mean Squares '

'lEMN?n Squarf per row b dxe lnlnoe Component per column
tcrcep atch
Intercept

0
Batch o 177178

plus 1.0 times Residual Error Yariance

|Variancc Component Estimates '

Component  Var Comp Est
Batch 0.000977
Residual 0.000556
These estimates bused on equating Mean Squares to Expected Value.

0.696075
0.604897
0.023584
0.105519

27

Whole-Model Test

Measurement Predicted

lAnaIysis of Variznce I

Test Denominator Synthesis

F Ratio
7.6343

Mcan Square
0,004246

Source DF Sum of Squares
Mode! 0.02547824

"Tests wrt Random Effects |

Source SS MS Num DF Num F Ratio Prob>F
| Batch 0.02548 0.00425 6 76343 0.0002

Errar 0.01112450 4.000536

C Touwl 0.03660274

20
26

Prob>F
00002

WSRC-RP-97-207
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Exhibit 9;

Lithium (wt %)
Response; Measurement

Random Effects Model for MFT

{Continued)

111

[(¥hote-Model Tesr

Summa

of Fit

RSquare

Adi
m‘m .I}qum Error
Mean of Response
Observations (or Sum Wgts}

0.686577
0.604815
0.048684
1.773933

30

Parameter Estimates
‘Expected Mean Squares '

The Mean Square Per row by the Variance Component per column

EMS Intercept  Batch

Hucrcepl 0 [
atch 0 426667

Plus 1.0 times Residual Error Variance

Component  Var Com p Est
Batch 0.004109
Residual 0.00237
These extimates based on equating Mean Squares to Expected Value.

2.00

1.95=

0.'
-

-

.
-

- -t

-
e .

.
[ T

] ¥ 1 1 ) ]
165 170 175 130 1385 1.90 195 2.00

lAnalysis of Variance l

Measurement Predicted

Source

Tests wrt Rendom Effects

55 MSNum DF Num
0.11942 0.0199 6

CET—

Source

Baich 8.3972

F Ratio Prob>F

Model
Error pa]

C Totxl 29
, S

DF Sum of Squares Mean Square F Ratio
6

0.11941628 0.019903 83972

005451358
0.17392937

0.002370 Prob>F
<.0001

<.0001

Magnesium (wt %)
Response: Measurement

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response

Observations (or Sum Wits}

Expected Mean Squares

0.574301

0.463502
0.040077

1.266933
30

The Mean Square per row by
EMS Iotercept
Intercept 0
Batch o

plus 1.0 times Residual Error Variance

Variance Component Estimates

the Variance Component per column
Batch
0
4.26667

Component
Buaich
Residual

(Variance Componeat Esiimates )

Var Comp Est

0.001572
0.001606

Whole-Mode! Test

135

1.30

Messurement

1.20 =

1.25 = .-

s e s e 1%

Measurement Predicted

L40

These esti based on eq

g Mean Sg 1o Expected Value,

&.lysis of Varian:e_]

Test Denominator Syothesis

Source DF
Model ]

lTests wrt Random Effects l

Source $S MS Num DF Num
Batch 0.04988 0.00831 [3

F Ratio
5.1757

Prob>F

Error 23
C Total p]

Sum of Squares
0.04987923
0.03694258
0.08682187

F Ratio
5.1757

Prob>F
0.0017 J

Mean Square
0.008313
0.001606

0.0017

WSRC-RP-97-207
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Exhibit 9: Random Effects Model for MFT

(Continued)

Manganese (wt %)
Response: Mecasurement

IISummnry of Fit |
RSquare 4.320672
RSquare Adj 0.143457
Root Mean Square Emmor 0.076165
Mean of Retponae 0,8061
Obaervations {or Sum Wgis) 30

Paramcter Estimates
|Expected Mean Squares l

e
(Whole-Model Test )

EMEY S Tiftreept "¢ Batch e perestm
Intercept 0 0
Batch 0 426667

plus 1.0 imes Residuat Error Variance
S ————

Il\’arium:e Component Estimates l

Component Var Comp Est
Batch 0.001101
Residual 0.005801

| These estimates based on equating Mean Squares to Expected Value.

1.0 v
- L
’
L
4
- 'l.
0.9 = LY}
5
. -:
S, . “-f n
E 0_3--....-...-.-....--....-.-::.—:::: .....
L &
& LS .
»
3 0,7 = Q
= ‘,‘ . e
L]
’
.
0.6 = !
A
[
I
'
’
0.5 L
R 1S k) £ 3 1.

Measurement Predicted

_
Gnalysis of Variance l

Test Denominator Synthesis
l‘l‘ests wrt Random Effects I

Source SS MS Num DF Num F Ratio Prob>F
Batch 0.06298 0.0105 6 1E095  0.1416

Source  DF Sum of Squares Mean Square
Modet 6 006298287 0.010497

Error p2) 0.13342531 0.005801
C Total i 0.19640870

F Ratio
1.8095
Prob>F
0.1416

Sodium (wt %)

|Summu[! of Fit )

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations {or Sum Wgts)

"Expccted Mean Squares l

The Mean Square per row by the Variance Component per column
EMS Intercept  Batch
0 0

tch 0 4.26667
plus 1.0 times Residual Error Variance

|Variance Component Estimates ,

Component Var Comp Est

Batch 0160811
Residual ¢.057031

0.772693
0.713395
¢.238812
8.916933

30

Response: Measurement I[Wh ole-Model Tcs:]t

10.0

9.5 -4 . N
.

Measurement

v
»
1
K
'
1
L)
y
1
1
4
N
a1
L)
L]
L]
1 ]
.
1
i

8.0 e S S e
8. 85 9.0 9.5

Measurement Predicted

0.0

These estimates based on equating Mesn Squares to Expected Value.

Bnal_v_sis of Vari-nce)

|

Test Denominator Synthesis
"Tuts wrt Random Effects l

Source DF
Model 6
Error 23
29

Sum of Squares Mean Square
44589576 0.743160
13117142 0.057031

C Totl 5.7706719

F Ratio
13.0308

Prob>F
<.0001

Source §8 MS Num DF Num F Ratio Prob>F
Bawch 4.45896 0.74316 6 130308 <0001
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113

Random Effects Model for MFT
{Continued)

Exhibit 9:

Nickel (wt %)

Response: Measurement

Summary of Fit

RSquare 0.443819
RSquare Adj 0.301249
Roat Mean Squere 0.010194
Mean of Response ¢.100657
| Obrservations (or Sum Wgts) 30

Whole-Model Test

‘E:pected Mean Squares |

The Mean Square per row by the Variance Component per column

EMS Intercept  Batch
E:tercept 0 0
atch 0 4.26667

plus 1.0 dmes Residual Error Variance

e e T ————
|Variance Component Estimates l

0.07

c T —— 0% o 1h a R
omponen ar omp H
Batch 0000051 “ Messurement Predicted
Residunl 0,000104 e
These essi based on equating Mean Sq to Expected Value. 1Analynis of Variance l
_
: Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model 6 0.00192267 0.000320 3.0838
Eroe bEl 0.00239000 0.000104  Prob>F
|Tests wrt Random Effects | C Toal 29 0.00431267 00230
Source SS MS Nem DF Num FRatio Prob>F <
Batch 0.00192 0.00032 6 3.0838 0.0230
Silicon (wt %)
Response: Measurement Whole-Model Test F
Summary of Fit 6.3
RSquare 0.570716 .
RSquare Adj 0.458729 26.0 =] - )
Root Mean Square Eror 0.726751 *
Mean of Response 2432883 K4
Otrservations (or Sum Wagts) 30 235 J
L] n "
Parameter Estimates 7 25.0 a e
o g 24_5J Lo o “‘:
|Expect¢d Mean Squares | 5 --------- Ik e e
s i
The Mean Square per row by the Variance Component per column = 240 _.-"'- W
MS Intereept  Batch . R
Intercept [ [ 23.5 = A
Batch 0 426667 -
plus 1.0 times Residual Eror Variance 23.0 l',-‘
[ )
anriance Component Estimates ' 22.5 — T T
22.5 23.0 235 240 24,5 250 255 260 265
Component Var Comp Est M Predicted
Batch 0.507073 casurement Predict
Residual 0.528167
These estimates based on equating Mean Squares 10 Expected Value. IlAn“ysis of Variance '
. Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model 6 16.150080 269168 5.0063
e Error 23 12147846 052817 probef
|Tests wrt Random Effects I l C Toual 29 28.297926 00019
Source S§S MS Num DF Num F Ratio Prob>F
Batch 16.1501 2.69168 6 5.0063 €.0019
WSRC-RP-97-207 Revision 0
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Exhibit 9: Random Effects Model for MFT
(Continued)
Titanium (wt %)

Response: Measurement Whole-Model Test
(Gommary of Fit) oo .
RSquare 0.505882 -
RSquare Adj 0381329 S
Root Mean Square Emor 0.00133t 0.0200 - . K ®
Mean of Response 0.014613 ,.l" s
Observations {or Sum Wats) 3 Ry 4
0.0175 = C St
Ry A
Parameter Estimates g R
0.0150 ~ W
"Expected Mean Squares | g -----------;;.l’ e
The Mean Square per row by the Variance Component per column = i
EMS Intercept  Batch 0.0125 <
Intercept 0 0 4
Batch 0 426667 4. /o
rl Ld
plus 1.0 times Residual Ervor Variance oo, .
.
+
"Vnriance Component Estimates ' 0.007s 4"y T T I Y
0075 0100 0125 0§50 G175  .0200 .0225
Component  Var Comp Est M s Predicied
Batch 0.000015 { easurement Predict
Residuat 0.000002
These estimates based on equating Mean Squares to Expected Value. 'Analysis of Variance I
s —————————————
Source  DF Sum of Squares Mean Square F Ratio
Test Denominator Synthesis Model 6 0.00039222 0.000065 36,8956
Eiror 23 0.00004075 0000002  probeF
|Tesl: wrt Random Effects | C Toul 29 0.00043297 <0001 J
Source $S MS Num DFNum F Ratio Prob>F

Batch 0.00039 0.00007 ] 36.8956 <0001

Uranium (wt %)
Response: Measurement

Summary of Fit

RSquare 0.790731
RSquare Adj 0.736141
Root Mean Square Error 0.084495

Mean of Response 0.997067
30

Whole-Model Test

"Expecled Mean Squares I ]

The Mean Square per row by the Variance Component per column
MS Intercept  Batch

Intercept [ 0

Batch o 4.26667

plus 1.0 times Residual Emror Variance

S—— e ——————————————————— e
I[_—ﬁ. :
Yariance Component Estimates

Component Var Comp Est

T 1 | 1 1 1 LI
1 3 - T R O R P P R )

Measurement Predicted

E-:c_g \ 0.022564

esidual 0.007i39

These estimates based on equating Mean Squares to Expected Value, IAn.Iysis of Vlrilncc]

N e —————————_ i

Test Denominator Synthesis Source  DF Sum of Squares Mean Squarc F Ratio
Model 6 0,67047037 0.103412  14.4845
Error 2 0.16420750 0.00713%  prob>F

|Tcsts wrt Random Effccts | C Tout 3 0.78467787 <0001

Source SS MS Num DFNeum F Ratio Prob>F
Batch 0.62047 0.50341 6 144845 <0001

WSRC-RP-97-207 Revision 0
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Exhibit 9: Random Effects Model for MFT

(Continued)

Zirconium (wt %)

R :

esponse: Measurement [ Whole-Modet Test ]l
¥ ,

RSquare 0.640033 K

RSquare Adgq 0.546129 .

Root Mean Square Error 0.013354 0.10 = . S,

Mean of Response 0.022001 .~

Observations (or Sum Wgts) 0 .;'

0.03 K4

Parameter Estimates 3 -

[ 0.06 R

lExpecled Mean Squares ' S i

The Mean Square per row by the Yariance Component per column A T

EMS Intercept  Batch = 004 o e

Intercept o 0 VA i

Batch 0 4.26667 A

plus 1.0 times Retiduad Efror Variance |I R P s

—_— .
. - ¢

[Vanance Component Estimates 0.00 n = T T T )
Component  Var Comp Est ‘ ) i ' '

Batch 0.000243 Measurememt  Predicted

Residual 0.000178

These estimates based on equating Mean Squares to Expected Value. ilAnaIysis of Variance l

Test Denominator Synthesis Source DF Sum of Squares Mean Squarc F Ratio

Model 6 0.00729242 0.001215 68158
Exor n 0.00410139 0000178

lTuts wrt Random Effects I € Toul P 0.0113938} Pr:})zl;'
Source SS MS Num DFNum F Ratic Prob>F
Batch 0.00729 0.00122 6 68158 0.0003

WSRC-RP-97-207 Revision 0
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Exhibit 10: Paired-t Tests for Differences Between SME and MFT Measurements

Mean(Total Solids (wt%) MFT) By Mean(Total Solids {wt%) SME}
52 -

E 50 =

g 48 =

B

&

B 46+

[l

§

= 444

42 <
42 41 4& 4& SE 55
Mean(Total Selids (wt%) SME)
== Paired 1-Test
Total Solids (wt%)

Mean(Total Solids (wt%) SME) - Mean(Total Solids {w1%) MFT)
Mean Difference 1.6805 Prob>1t| 0.0392

Std Error 0.697016 Prob > 1 0.0195
t-Ratic 2.410994 Prob <1 0.9804

oF 9

Mean(Calcined Solids {wt%) MFT)

37

] T T T T
37 39 4 43 45 47
Mean{Calcined Solids (w1%) SME)
=== Paired ©-Test
Calcined Solids (wt%) [Fomarret)
aired (-1 ¢3!

Mean{Caleined Solids (wt%) SME) - Mean(Calcined Solids (wt%} MFT)
Mean Difference  0.730667 Prob>1{t| 03140

Std Error 0.685198 Prob >t 0.1570
t-Ratio 1.066358 Prob <t 0.8430
DF 9

\.
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Exhibit 10; Paired-t Tests for Differences Between SME and MFT Measurements

Insoluble Solids (wt%)

Mean(Insoluble Solids (wt%) MFT

(Continued)

|Mun(lnmlublc Solids (w1%) MFT By Mean(Insoluble Solids (w1%) SME '

117

444

ne

38—

35—

HY T S S S
Mean(Insoluble Solids (wt%) SME

Paired t-Test

Mean(Insoluble Solids (wt%) SME - Mean(Insoluble Solids (wt%) MFT
Mean Difference  1.007222 Prob >t} 0.4562

- Paired t-Test

5td Error 1.286504 Prob >t 0.2281
t-Ratio 0.782914 Prob <t 0.7719
DF 8

WSRC-RP-97-207

Density (g/mL)

Mean(Density (g/mL) MFT) By Mean(Density (g/mL) SME)

I 1.575
O.'
1.525
714754 o
2 ap g/ o Om
2 R
E 1.425 .‘."
: vy /e
= 13754
1.325 <.
s ashs radas 14bs s pshs
Mean(Density (g/mL) SME)
== Paired (-Test
%
Mean(Density {(g/mL) SME)} - Mean(Density (g/mL) MFT)
Mean Difference  0.012158  Prob >  0.3836
Std Error 0.013275  Prob>t  0.1918
B{i}mio 0.915848  Prob<t  0.8082
9
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Exhibit 10: Paired-t Tests for Differences Between SME and MFT Measurements
(Continued)

Formate (ppm)

Mean(Formate

m) MFT)} By Mean(Formate

m) SME

Mean(Formate (ppm) MFT)

20000 T T T
20000 25000 30000 35000 40000
Mean(Formate (ppm) SME)
e Paired t-Test

Mean(Formate (ppm) SME) - Mcan(Formate (ppm) MFT)
Mean Difference  2755.833 Prob >  0.1090
Std Emror 1549.224 Prob >t 0.0545
t-Ratio 1.778847 Prob <t 0.9455
DF 9

WSRC-RP-97-207
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Chleride (ppm)

1200 —

1000 =

800~

600—

Mezn(Chloride (ppm) MFT)

400~

200
200 400

6dD

8(;0 IObO 12'00

Mean{Chloride (ppm) SME)

=== Paired t-Test

Paired t-Test
Mean(Chloride (ppm) SME) - Mean(Chloride (ppm) MFT)

Mean Difference
Std Error
1-Ratio

DF

-64,53133
44.14014

-1.46201
9

Prob>1t| 0.1778
Prob > t 09111
Prab <t 0.0889
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Exhibit 10: Paired-t Tests for Differences Between SME and MFT Measurements
(Continued)

Fluoride (ppm)

=y
|Me|n(['1noride {ppm) MFT) By Mean(Fluoride (ppm) SME) |

Mean(Fluoride (ppm) MFT)}

250—

-
n
(=]
1

w
(=4
(=
1

2;0 S(‘}O 7!0 1060 1250
Mean({Fluoride {ppm) SME)

>=~Paired t-Test

Paired t-Test

Mean(Fluoride (ppm) SME) - Mean(Fluoride (ppm) MFT)
Mean Difference -50.5683 Prob > |t} 0.2796
Std Error
t-Ratio
F

43.95081 Prob >t 0.8602

-1.15057 Prob <t 0.1398
9

WSRC-RP-97-207

Nitrate (ppm)

Mean{Nitrate (ppm)} MFT) By Mean(Nitrate (ppm) SME)

40000
35000
»€30000-
a
2
o
E 25000 =
Z
=
20000 -
15000 -
Il 15000 20(!00 25(!00 300'00 35&00 40000
Mean{Nitrate (ppm) SME)
=== Paired t-Test
‘_
Paired t-Test
Mean(Nitrate (ppm} SME} - Mean(Nitrate (ppm) MFT)
Mean Difference  1779.167 Prob > || 02787
Std Error 1543424 Prob >t 0.1394
t-Ratio 1.15274 Prob <1 0.8606
DF 9
\
\
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Exhibit 10:

Paired-t Tests for Differences Between SME and MFT Measurements

Sulfate (ppm)

(Continued)

Mean{Sulfate (ppm) MFT) By Mean(Sulfate {(ppm) SME

1750

1500

1250=

1000

Mea(Sulfate (ppm) MFT)

750

1
500 7!0 1050 1250 15!;0
Mean(Sulfate {ppm) SME)

1750

= Paired t-Test

m

Mean(Sulfate {ppm) SME) - Mean(Sulfate (ppm) MFT)
Mean Difference  -10,9333 Prob > jt!  0.8246
Std Ervor 4791913 Prob >t 0.5877
t-Ratio -0.22816 Prob <1 0.4123
DF 9

WSRC-RP-97-207

Aluminum (wt%)

27

2.6 =

2.5 =

2.4 =

2.3+

22-

2.1

Mean(Aluminum {wt%) MFT)

2.0 =

+

RO |
b 2b 21 2% 28 b b ok
Mean{Aluminum (w1%) SME)

7

=== Paired t-Test

Mean(Aluminum (wi%) SME) - Mean(Aluminum (wi%) MFT)
Mean Difference  0.066392  Prob>fif 0.0727

Sid Error 0032671  Prob>t  0.0363
t-Ratic 2.032117  Prob<t 09637

DF 9

120

|Me-n(Aluminum (wt%) MFT) By Mean(Aluminum (wt%) SME) '
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Exhibit 10: Paired-t Tests for Differences Between SME and MFT Measurements

(Continued)

Mean(Boron (wt%) M By Mean{Boron {wt%) SME
3.0

2.9

28—

2.7=

2.6

Mean(Boron (wi%s) MET)

2.5-1

24

2.4 ;15 2.’6 2.'7 2.'8 2.‘9 3.0
Mean{Boron (wt%) SME)

—_— Paired t-Test

WSRC-RP-97-207

Boron (wt%)
Mean(Boron (wt%) SME) - Mean(Boron (wt%) MFT)
Mean Difference  0.043217  Prob >l 0.4568
Std Error 0.055586 Prob >t 0.2284
t-Ratio 0.777477 Prob <t 0.7716
DF 9
‘Mun(Calcium {wt%) MFT) By Mean(Calcium (wt%) SME) '
l 1.0
0.9
3
g 0.8~
E
T 7w
| g
= 0.6
0.5
3 1.0
Mean(Calcium (wt%) SME)
= Paired t-Test
Calcium (wit%) |7m————
Paired t-Test
Mean{Calcium (wt%) SME) - Mean(Calcium (wt%} MFT)
Mean Difference 0.035475 Prob >t  $.2665
Std Error 3.029943 Prob >t 0.1332
t-Ratio 1.184754 Prob <1t 0.8668
DF 9
s J
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Exhibit 10: Paired-t Tests for Differences Between SME and MFT Measurements

Chromium (wt%)

{Continued)

|Mnn(Chmmium (w1%) MFT} By Mean(Chromium (wt%) SME) '

Mean(Chromium (wt%) MFT)
=] o (=]
5 % &
1 1 1

0.05 —

a8 & & &k

Mean(Chromium (wt%) SME)

\.

*
Paired (-Test
Mean({Chromium (w1%) SME) - Mean(Chromium {wt%) MFT)

== Paired t-Test

Mean Difference  0.001756  Prob> |  0.6980

5td Error 0.004383 Prob =1t 0,3490
t-Ratio 0.400619 Prob <1 0.6510
DF 9

\
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Copper (wt%)

e re————,
Mean(Copper (wt%) MFT) By Mean({Capper (wt%) SME)

0.375

0,350~

0.3254

0.300-

Mean(Copper (wi%) MFT)

0.275

215 ado ks 350
Mean(Copper (wt%) SME)

=== Paired t-Test

Mean{Copper (w1%) SME) - Mean(Copper (wt%) MFT}

Mean Difference 0.0151 Prob >t  0.0773
5td Error 0.007572 Prob >t 0.0386
B;R'alio 1 ,9940895 Prob <t 09614
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Exhibit 10:

Paired-t Tests for Differences Between SME and MFT Measurements

Iron (wt%)

(Continued)
lMun(lmn (wt%) MFT) By Mean(Iron (wt%)} SME) }
9.5
5.0
E 8.5
\.
3 4
g 8.0
§
=
7.5
1.0 — T T
1.0 15 8.0 8.5 5.0 9.5
Mean(iron (w1%) SME)
Z== Paired t-Test
) SME) - Mean(lron (wit%) MFT)
0.419933 Prob>tl  0.0112
0.132139 Prob > t 0.0056
3.177962 Prob <1 0.9944
DF g
J
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Potassium (wt%)

=]
-3

w
L

0.50 =

0.25

Mean(Potassium (wt%) MET)

.JS .Sb .75 ‘ 1.0g

Mean(Potassium (wi1%) SME)

=== Paired t-Test

Mean(Potassium (wi%) SME) - Mean(Potassium (wi%) MFT)
Mean Difference  -0.04124  Prob>py,  0.2)39

Std Error 0.030837 Prob >t 0.8931
t-Ratio -1.337143 Prob <t 0.1069
DF 9
, N—

123

Revision 0



Exhibit 10:

Lithium (wt%)

Mean(Lithium (wt%) MFT) By Mean(Lithium {(wt%) SME)

Paired-t Tests for Differences Between SME and MFT Measurements
{Continued)

— — —_
) oo o
W = o
| 1 1

Mean(Lithium (w%) MFT)
-
(=]
u |

WIS " PR re vey pery

Mean(Lithium (wt%) SME)

v

==~ Paired t-Test

Paired t-Test

Std Error
t-Ratio
DF

Mean(Lithium (wt%) SME) - Mean(Lithium (wt%) MFT)
Mean Difference

0.000383 Prob >7t|  0,9854

0.020417 Prob >1 0.4927

0.018776 Prob <t 0.5073
9

Magnesium (wt%)

WSRC-RP-97-207

1.35

- w
L <
1 ]

N
=3
1

Mean({Magnesium (wt%) MFT)

1.15

.
.
.
-
S R
T

1.&0 1.55 ) I.!O ’ I._]¥S i 1.40
Mean(Magnesium (wt%) SME}

—== Paired t-Test

Paired t-Test

Mean Difference
Std Etror
t-Ratio

DF

Mean(Magriesium (wt%) SME) - Mean(Magnesiurm (wi%) MFT)

002025  Prob>[i| 0.1526

0.012959  Prob>t  0.0763

1.562619  Prob<t 09237
9
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125
Exhibit 10: Paired-t Tests for Differences Between SME and MFT Measurements

(Continued)

I Menn({Mangenese (wt%) MFT) By Mean(Mangenese (wi%) SME) |

0.9

Mean{Mangenese {(wt%)} MFT)

0.7
N J 5 1 [) Il
Mean(Mangenese (wt%) SME)
- Paired t-Test

Manganese (wt%)

Mean(Mangenese (wit%) SME) - Mean{Mangenese (wt%) MFT)
Mean Difference 0.04265 Prob>[t| 0.1301

Std Error 0.025606 Prob >t 0.0651
t-Ratio 1.665645 Prob <t 0.9349
DF 9

\.

————
Mean(Sodium (wt%) MFT) By Mean(Sodium (w1%) SME)

9.75

Mean( Sodium (wi%) MFT)

8. . 8.;5 9.60 9.;5 9,;0 9.75
Mean(Sodium (w1%) SME)

=== Paired t-Test

Paired t-Test

Mean(Sodium (wi%) SME) - Mean(Sodium {wt%%) MFT)
Mean Difference  0.131392  Prob>Jy  0.1176
$td Error 0.075936  Prob>t  0.0588
t-Ratio 1.730302  Prob<t  0.9412
DF 9

Sodium (wt%)
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Exhibit 10:

Nickel (wt%)

Paired-t Tests for Differences Between SME and MFT Measurements
{Continued)

0.125=~

Mean(Nickel (w1%) MFT)

0.100-

0.075

1] 1 L 1 |
875 100 125 (150 175 .200 225
Mean{Nickel (w1%) SME)

=== Paired t-Test

Paired t-Test

Mean(Nickel (wi%} SME) - Mean({Nickel (wt%) MFT)
Mecan Difference  -0.00406  Prob >t  0.553S

5td Error 0.006593 Prob >t 0.7233
t-Ratio -0.61552 Prob <t 0.2767
DF 9

[
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Silicon (wt%)

—_———
Mean(Silicon (w1%) MFT) By Mean(Silicon (wt%) SME)

26
g 25
z
E 24
E:
YE'":
é 23—
22
22 25 24 ! 2
Mean(Silicon (wi%) SME)

=== Paired t-Test

<

Mean(Silicon (wt%) SME) - Mean(Silicon (w1%) MFT)
Mean Difference  0.008083 Prob>[t| 0.9772
Std Error 0.275669 Prob >t 0.4886
t-Ratio 0.029323 Prob <1t 0.5t14
DF 9
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Exhibit 10:

Paired-t Tests for Differences Between SME and MFT Measurements
(Continued)

Titanium (wt%)

Mean(Titanium (wt%) MFT) By Mean{Titanium {(wt%) SME)

=
=)
&
1

.04 —

Mean(Titanium (wi%) MFT)

bt
(=3
)
1

04 06
Mean(Titanium (wt%) SME)

=== Paired t-Test

Mean(Titanium (wt%) SME) - Mean(Titanium (wi%) MFT)

Mean Difference -0.0038 Prob>[tf  0.5423
Std Error 0.006 Prob >t 0.7289
t-Ratio -0.63334 Prob <1 02711
DF 9
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Uranium (wt%)

1.50

1.25 =

1.00 —

e
-
A
1

Mean(Uranium (wt%) MFT)

0.50 =

.7% 1_60

Mean(Uranium (wi%) SME)

145

- == Paired t-Test

Mean(Uranium (wt%) SME) - Mean(Uranium (wi%) MET)

Mean Difference 001154 Prob > || 0.837¢
Std Error 0.05459%6 Prob > 1 0.5810
t-Ratio -0.21132 Prob <1 0.4190
DE 8
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By R EEEES————SS
ann(Unnium (wt%) MFT) By Mean(Urarnium (wt%) SME) '
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Exhibit 10:

Zirconium (wt%)

(Continued)

0.25

Paired-t Tests for Differences Between SME and MFT Measurements

— e
(MuniZircnnEum iwt'/.i Mﬁ b Bi Munilirtonium iwt'/-i SMEE l
e e e L b LT

0.20—

o
&
L

Mean(Zirconium (wr%) MFT)

I 1 1
.00 .03 A0 .i5 .20
Mean(Zirconium (wt%) SME)

.25

oo Paired t-Test

Paired t-Test

Mean Difference  -0.01029 Prob >4  3.3179
5t Error 0.009736 Prob >t 0.8410

t-Ratio -1.05729 Prab <t 01590
DF 9

Mean(Zirconium (w%) SME) - Mean{Zirconium (w1%) MFT)

Fe/Li
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IIMel(_FdLi MFT) By Mean(Fe/Li SME) |

5.5
é 5.0
2
L

4.0 T T

4.0 45 5.0 55
Mean{Fe/Li SME)
== Paired t-Test

Paired t-Test

Mean(Fe/Li SME) - Mean{Fe/Li MFT)
Mean Difference 0.2313

Prob >t 0.0451

Std Error 0.099457 Prob >t 0.0225
t-Ratio 2.325632 Prob <t 0.977%
DF 9
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SRAT Receipt Scatterplot Matrix Using Batch Averages

Exhibit 11:
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SRAT Product ScatterPlot Matrix Using Batch Averages
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SME ScatterPlot Matrix Using Batch Averages

Exhibit 11:

(Continued)
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MFT ScatterPlot Matrix Using Batch Averages

Exhibit 11:

(Continued)
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