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EXECUTIVE SUMMARY

The Defense Waste Processing Facility (DWPF) initiated processing Sludge Batch 6 (SB6) in the
summer of 2010. In support of processing, the Savannah River National Laboratory (SRNL)
provided a recommendation to utilize Frit 418 to process SB6. This recommendation was based
on assessments of the compositional projections for SB6 available at the time from the Liquid
Waste Organization (LWO) and SRNL (using a model-based approach). To support qualification
of SB6, SRNL executed a variability study to assess the applicability of the current durability
models for SB6. The durability models were assessed over the expected Frit 418-SB6
composition range.

Seventeen glasses were selected for the variability study based on the sludge projections used in
the frit recommendation. Five of the glasses are based on the centroid of the compositional
region, spanning a waste loading (WL) range of 32 to 40%. The remaining twelve glasses are
extreme vertices (EVs) of the sludge region of interest for SB6 combined with Frit 418 and are all
at 36% WL. These glasses were fabricated and characterized using chemical composition
analysis, X-ray diffraction (XRD) and the Product Consistency Test (PCT).

After initiating the SB6 variability study, the measured composition of the SB6 Tank 51
qualification glass produced at the SRNL Shielded Cells Facility indicated that thorium was
present in the glass at an appreciable concentration (1.03 wt%), which made it a reportable
element for SB6. This concentration of ThO, resulted in a second phase of experimental studies.
Five glasses were formulated that were based on the centroid of the new sludge compositional
region combined with Frit 418, spanning a WL range of 32 to 40%. These glasses were
fabricated and characterized using chemical composition analysis and the PCT.

Based on the measured PCT response, all of the glasses (with and without thorium) were
acceptable with respect to the Environmental Assessment (EA) reference glass regardless of
thermal history. All of the normalized boron releases were less than 1 g/L. While all of the
targeted glass compositions were predictable with respect to the Product Composition Control
System (PCCS) models for durability, a small number of the measured glass compositions were
located outside of the lower prediction limit indicating poorer durability than what was actually
measured. These unpredictable glasses were in the same lithium metaborate (LM) preparation
block during the chemical analyses, which resulted in measured compositions that were not
representative of the target compositions. A review of the data did not indicate a clear cause for
the problem. Re-digestion and re-measurement of three glasses from this preparation block
yielded glass compositions closer to the target values and predicted PCT responses within the
PCCS model uncertainty. Therefore, it is believed that the glasses were correctly fabricated and
the targeted compositions are closer representations of the true compositions.

Per the requirements of the DWPF Glass Product Control Program, the PCCS durability models
have been shown to be applicable for the SB6/Frit 418 glass system. PCT results from the glasses
fabricated as part of the variability study were shown to be predictable and/or acceptable with
respect to the DWPF PCCS models. In addition, the inclusion of ThO, was shown to have
minimal impact on the acceptability and predictability of the variability study glasses.
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1.0 Introduction

The Defense Waste Processing Facility (DWPF) initiated processing Sludge Batch 6 (SB6) in the
summer of 2010. In support of the upcoming processing, the Savannah River National
Laboratory (SRNL) assessed the applicability of using Frit 418 to process SB6."! This assessment
was based on the compositional projections for SB6 available at the time from the Liquid Waste
Organization (LWO) and SRNL (using a model-based approach).

To support qualification of SB6 and the Glass Product Control Program, SRNL executed a
variability study to assess the applicability of the current durability models for SB6. The
durability models were assessed over the expected Frit 418-SB6 composition range. The
experimental portion of the original variability study was initiated by a DWPF Technical Task
Request’ (TTR) and was performed under a SRNL Task Technical and Quality Assurance Plan’
(TT&QAP).

After initiating the SB6 variability study, the measured composition of the SB6 Tank 51
qualification glass produced at the SRNL Shielded Cells Facility indicated that thorium was
present in the glass at an appreciable concentration (1.03 wt%), which made it a reportable
element for SB6." This concentration of ThO, resulted in a second phase of experimental studies
that were initiated by an addendum to the original TTR.”

1.1 Glass Selection Strategy

For a complete discussion of the sludge projections and assessments leading up to the frit
selection see SRNL-L3100-2010-00043 and SRNL-STI-2010-00137."” Only a brief summary
will be provided in this section.

1.1.1 Non-thorium Variability Study Glasses

SRNL generated projections using updated compositional data from the Tank 51 SB6
qualification sample® and a washing spreadsheet” provided by LWO. These projections included
several scenarios for the SB6 blend as well as the impact of additions of material from the
Actinide Removal Process (ARP). The bounding intervals for each of the sludge components
developed for the frit recommendation are repeated in Table 1-1. Note that “Others” includes
BaO, CdO, C6203, CI'203, CUO, Gd203, K20, La203, MOO3 PZOS, PbO, SrO, ZnO and ZI'Oz.

Seventeen glasses were selected for the variability study based on the sludge projections used in
the frit selection.! Five of the glasses were based on the centroid (average) of the compositional
space combined with Frit 418, spanning a waste loading (WL) range of 32 to 40% (2 wt%
increments). The remaining twelve glasses were extreme vertices (EVs) of the sludge region of
interest for SB6 combined with Frit 418 and were all at 36% WL."*

These glasses were fabricated and characterized using chemical composition analysis, X-ray
diffraction (XRD) and the Product Consistency Test (PCT).

* Email communication from J. Bricker on 5/7/2010.

® Excel workbook “SB6_011310.xls.” Sent by Jeff Gillam via email on 1/19/2010.

° The twelve sludge EVs were selected using the D-optimality routine available in the Custom Design platform in
JMP™ to support investigation of linear affects of the sludge components.
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Table 1-1. SB6 Sludge Composition Region
(Wt% calcined basis)

Oxide Max1mu1(11wl%h;[1n1mum
Al,O4 23.49 29.25
CaO 0.78 2.03
Fe,0; 21.69 26.82
MgO 0.17 1.38
MnO 6.25 7.58
Na,O 23.92 29.55
NiO 2.39 3.51
SiO, 1.59 2.74
SO, 1.06 1.73
TiO, 0 1.84
U304 3.95 5.65
Others 0.99 2.11

1.1.2 Variability Study Glasses with Thorium

Peeler and Edwards conducted a paper study, which determined the impact of ThO, PCCS
predictions for durability, viscosity and liquidus temperature.® Based on the results, it was
recommended that DWPF could process the SB6-Frit 418 system with ThO, concentrations up to
1.8 wt%. In order to confirm the affect of TiO, concentrations on durability, five additional
glasses were generated using updated SB6 projections based on a thorium projection provided by
Savannah River Remediation (SRR).Y These projection included several scenarios for the SB6
blend as well as the impact of additions of material from ARP.” EVs were developed with these
projections, which resulted in a centroid composition. Five glasses were formulated that were
based on the centroid of the compositional region (Table 1-2) combined with Frit 418, spanning a
WL range of 32 to 40% (2 wt% increments). The “Others” are shown individually in this table.

These glasses were fabricated and characterized using chemical composition analysis and the
PCT.

¢ Thorium oxide concentration provided via email by H. H. Elder on May 6, 2010.



SRNL-STI-2010-00242
Revision 0

Table 1-2 Centroid of the SB6 Composition Region Used for Variation Stage Assessments

Sludge Oxide Concentration (wt%)
Al,O; 25.36
BaO 0.13
CaO 1.37
Ce,04 0.20
Cr,04 0.12
CuO 0.10
Fe,04 23.46
K,0 0.08
La,0; 0.10
MgO 0.76
MnO 6.68
Na,O 25.79
NiO 2.86
P,0; 0.43
PbO 0.03
SO,” 1.35
SiO, 2.10
ThO, 3.16
TiO, 0.92
U,;04 4.68
Zn0O 0.07
710, 0.23

2.0 Experimental Procedure

2.1 Target Glass Compositions

Target glass compositions of the original seventeen variability study glasses are shown in
Table 2-1. The first twelve glasses (SB6VS-01 through SB6VS-12) are based on the EVs, while
the last five (SB6VS-13 through SB6VS-17) are based on the centroid of the compositional
region.

Target glass compositions of the five ThO,-based variability study glasses are shown in Table 2-2.

2.2 Glass Fabrication

Each variability study glass was prepared from the proper proportions of reagent-grade metal
oxides, carbonates, H;BO;, and salts in 150 g batches.'” The raw materials were thoroughly
mixed and placed into a platinum alloy, 250 ml crucible. Batched materials were placed into a
high-temperature furnace at the target melt temperature of 1150°C. The crucible was removed
from the furnace after an isothermal hold at 1150°C for 1 hour. The molten glass was quenched
by pouring the liquid onto a clean, stainless steel plate. The glass pour patty was used as a
sampling stock for the various property measurements (i.e., chemical composition, durability
testing and XRD).
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Approximately 25 g of each glass was heat-treated to simulate cooling along the centerline of a
DWPF-type canister to gauge the effects of thermal history on the product performance.'' This
cooling schedule is referred to as the centerline canister cooling (ccc) curve.

2.3 Compositional Analysis

2.3.1 Non-thorium Glasses

Two dissolution methods were utilized by the Process Science Analytical Laboratory (PSAL) to
allow measurement of the compositions: lithium metaborate fusion (LM) and sodium peroxide
fusion (PF). For each study glass, measurements were obtained from samples prepared in
duplicate by each of these dissolution methods. A representative sample from each glass was
submitted to Analytical Development (AD)."”>  All of the prepared samples were analyzed (twice
for each element of interest) by Inductively Coupled Plasma-Atomic Emission Spectroscopy
(ICP-AES) with the instrumentation being re-calibrated between the duplicate analyses. The
analytical plan was developed in such a way as to provide the opportunity to evaluate potential
sources of bias and error. Glass standards were also intermittently measured to assess the
performance of the ICP-AES instrument over the course of these analyses.

2.3.2 Variability Study Glasses with Thorium

Representative samples of each glass were submitted to AD for ICP-AES."” Two dissolution
methods were utilized by AD, which include: PF and mixed acid (MA).

2.4 XRD

Representative samples of quenched and ccc glasses were submitted to AD for XRD analysis.*
Samples were analyzed under conditions providing a detection limit of approximately 0.5 vol%,
i.e. no crystals can be detected if the amount in the sample is less than ~0.5 vol%.

2.5 Product Consistency Test

The PCT was performed in triplicate on each quenched and ccc glass to assess chemical
durability using Method A of the procedure.'* Also included in the experimental test matrix was
the Environmental Assessment (EA) glass, the Approved Reference Material (ARM) glass, and
blanks from the sample cleaning batch. Samples were ground, washed, and prepared according to
the standard procedure. The resulting solutions were sampled (filtered and acidified) and
analyzed by AD under the auspices of three analytical plans.'””"” Samples of a multi-element,
standard solution were also included in the analytical plan (as a check on the accuracy of the ICP-
AES instrument). Normalized release rates were calculated based on target and measured
compositional views using the average of the leachate concentrations.

¢ SB6VS-01 through SB6VS-17 only.
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Table 2-1. Original SB6 Target Compositions

GlassID | WL (%) | ALO; | B,O; | BaO | Ca0 | Ce,0; | Cr,0; [ Cu0 | Fe,0; | K,0 | La,0, | Li,0 | Mgo [ MnO | Na,0 | NiO | P,05 | PbO | SO, | Si0, [ TiO, | U;04 | Zno | zro,
SB6VS-01 36 10.03 | 5.12 | 0.05] 028 | 0.08 | 0.05 |0.04| 966 | 0.03| 0.04 [5.12] 050 ] 225[ 1373|086 0.17 | 0.01 | 0.62] 4921 ] 0.00 [ 2.03 | 0.03 | 0.09
SB6VS-02 36 979 | 512 [ 0.05[073] 008 | 005 | 004] 9.66 |003| 004 | 512 0.06] 225]1373]086] 0.17 [ 0.01 | 0.38[ 49.63] 0.66 | 1.42 | 0.03 | 0.09
SB6VS-03 36 10.35 | 5.12 [ 0.05[ 028 0.08 | 0.05 | 004] 7.81 |0.03| 004 | 512 006 ] 2731373 126] 0.17 [ 0.01 [ 0.62 | 49.63 ] 0.66 | 2.03 | 0.03 | 0.09
SB6VS-04 36 976 | 5.12 [ 0.02|073] 003 | 002 | 001 9.66 |o001| 001 |512] 006] 2731373126 0.06 | 0.00[0.38]49.21]0.00 2.03 | 0.01 | 0.03
SB6VS-05 36 10.53 | 5.12 [ 0.05[ 028 008 | 0.05 | 004] 793 |0.03| 004 | 512 006|273 1576086 0.17 [ 0.01 [ 0.38 [ 49.21 ] 0.00 | 1.42 | 0.03 | 0.09
SB6VS-06 36 981 | 512 [ 0.02[073] 003 | 002 [001]| 781 |oo01| 001 |512] 006] 225 1576] 086 0.06 | 0.00[062]4963]0.00[ 2.03] 0.01] 0.03
SB6VS-07 36 1053 | 5.12 | 0.02] 028 0.03 | 0.02 |oo1| 781 oot | 001 [5.12] 050 225 | 1550 | 1.26 | 0.06 | 0.00 | 0.38] 49.63 | 0.00 [ 1.42 | 0.01 | 0.03
SB6VS-08 36 846 | 512 [0.02| 028 0.03 | 0.02 [0.01] 966 [0.01] 001 |512] 006 225] 1568]1.26] 0.06 [ 0.00]0.62 4921 066 1.42 | 0.01 | 0.03
SB6VS-09 36 846 | 512 [0.05[ 073 0.08 | 0.05 [0.04] 966 [003] 0.04 |512] 050 273 14.16]1.26] 0.17 [ 0.01 | 0.62 [ 49.63 | 0.00 | 1.42 | 0.03 | 0.00
SB6VS-10 36 846 | 512 [ 0.02| 028 0.03 | 0.02 [0.01] 966 [001]| 001 [512] 050 273 ] 1438]0.86] 0.06 [ 0.00] 0.38 [ 49.63 [ 0.66 | 2.03 | 0.01 | 0.03
SB6VS-11 36 1053 | 5.12 | 0.02] 073 0.03 | 0.02 |oo1| 781 oot | 001 [5.12] 050 ] 2.73 | 1449|086 | 0.06 | 0.00| 0.62] 4921 ] 0.66 [ 1.42 | 0.01 | 0.03
SB6VS-12 36 857 [ 512 [ 005 073[ 0.08 | 005 [0.04] 781 [0.03] 0.04 |512] 050 225] 15.76] 1.26] 0.17 [ 0.01 | 0.38 [ 4921 | 0.66 | 2.03 | 0.03 | 0.00
SB6VS-13 32 847 | 544 [ 0.03| 04s| 0.05 | 003 [0.02] 7.79 {002 0.02 | 544 025 221 | 14.02]0.94] 0.10 [ 0.01 | 0.45[ 5237 [ 029 | 1.53 | 0.02 | 0.05
SB6VS-14 34 9.00 | 5.28 [ 0.03[ 048] 005 | 003 |003] 828 |0.02]| 0.03 | 528 026] 235 1439]1.00] 0.11 [ 0.01] 048] 5090] 031 1.63 | 0.02 | 0.06
SB6VS-15 36 953 | 512 [ 0.03[050] 005 | 003 [003] 876 |0.02]| 003 | 512|028 249 1477 1.06] 0.11 [ 001|050 49.42] 033 1.72 | 0.02 | 0.06
SB6VS-16 38 10.06 | 4.96 | 0.04] 053] 0.06 | 0.03 |003| 925 [0.02| 003 [496] 029 ] 263 [ 1514 | 1.12] 0.12 [ 0.01 [ 053] 47.94 | 035 1.82 | 0.02 | 0.06
SB6VS-17 40 10.59 | 4.80 | 0.04 | 0.56| 0.06 | 0.03 | 0.03| 974 | 0.02| 003 [480] 031 ] 2.77 [ 1552 | 1.18| 0.13 | 0.01 | 0.56 | 46.46 | 0.36 [ 1.91 | 0.02 | 0.07

Table 2-2. ThO,-Based Target Compositions

Glass ID | WL (%)| ALO; [ B,O; | BaO | CaO | Cey0; | Cr05 | CuO | Fey05 | K,0 | La,05 | Li0 | MgO | MnO | Na,o | Nio | P05 | Pbo | sO, | sio, | Tho, | TiO, | U505 | zno | zr0,

SB6VS-18 32 8.12 5.44 0.04 0.44 0.06 0.04 0.03 7.51 0.03 0.03 5.44 0.24 2.14 | 13.69 | 0.92 0.14 0.01 043 | 5235 1.01 0.29 1.50 0.02 0.07

SB6VS-19 34 8.62 5.28 0.04 0.47 0.07 0.04 0.04 7.98 0.03 0.04 5.28 0.26 227 | 1405 097 0.15 0.01 0.46 | 50.88 | 1.07 0.31 1.59 0.02 0.08

SB6VS-20 36 9.13 5.12 0.05 0.49 | 0.07 0.04 0.04 8.45 0.03 0.04 5.12 0.27 240 | 1440 | 1.03 0.16 0.01 049 | 4940 | 1.14 | 033 1.68 0.02 0.08

SB6VS-21 38 9.64 | 4.96 0.05 0.52 0.08 0.04 0.04 8.92 0.03 0.04 | 4.96 0.29 254 | 1476 | 1.09 0.16 0.01 051 | 4792 | 1.20 | 035 1.78 0.03 0.09

SB6VS-22 40 10.14 | 4.80 0.05 0.55 0.08 0.05 0.04 9.39 0.03 0.04 4.80 0.31 267 | 1512 ] 1.14 0.17 0.01 0.54 | 4644 | 1.26 0.37 1.87 0.03 0.09
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3.0 Results and Discussion

3.1 Chemical Composition Measurements

Tables Al and A2 in Appendix A provide the elemental concentration measurements from the
non-thorium study glasses that were prepared using LM and Table A3 in Appendix A provides
the measurements from these glasses using PF. Tables C1 and C2 in Appendix C provide the
elemental concentration measurements from the thorium study glasses that were prepared using
MA with a 10X and 2X dilution, respectively. Tables C3 and C4 in Appendix C provide the
measurements from these glasses prepared using PF. Measurements for the Batch 1 and uranium
standard (Ugq) glass are also provided in the tables of Appendix A while measurements of ARG-1
and Uy are provided in the tables of Appendix C.

Elemental concentrations were converted to oxide concentrations by multiplying the values for
each element by the gravimetric factor for the corresponding oxide. During this process, an
elemental concentration that was determined to be below the detection limit of the analytical
procedures used was reduced to half of that detection limit as the oxide concentration was
determined.'®

3.1.1 Measurements in Analytical Sequence

Exhibit Al in Appendix A provides plots in analytical sequence of the sample measurements
generated by AD for each oxide by preparation method (i.e., LM and PF) for the non-thorium
glass study. Exhibit C1 in Appendix C provides similar plots for the MA and PF measurements
of the thorium glasses. These plots include all of the measurement data, and in addition to
analytical sequence of the measurements, the laboratory identifiers of each sample are shown.

3.1.2 Composition Measurements by Glass Identifier

Exhibit A2 in Appendix A provides plots of the oxide concentration measurements by Glass
ID/Lab ID (including Batch 1 and Ugy) for the non-thorium glasses. Similar plots for the thorium
glasses are provided in Exhibit C2 of Appendix C, which include measurements of ARG-1 and
Uga. For both Exhibit A2 and Exhibit C2, the measurements are arranged by the target
concentrations of the study glasses. The plots in both exhibits demonstrate the individual
measurements across the duplicates of each preparation method and the two ICP-AES
calibrations for each study glass. Exhibit C2 provides a comparison of the MA and PF
measurements for the thorium glasses. While there appears to be good repeatability among the
measurements for each of the oxides for most of the glasses, there are some issues that should be
noted.

The following observations are made regarding Exhibit A2. The Al,0; measurements for one of
SB6VS-13 are significantly higher than intended for that glass. There also appears to be a
preparation issue for this oxide for this glass. Preparation issues are also indicated for other
results; these include: MnO, Na,O, NiO, and U;0g for SB6VS-14 and several glasses showing
higher than targeted Na,O measurements for both preparations. In general, the SiO, values of all
of the glasses are low compared to the target values. Scatter in the data is also observed for B,Os,
Ca0, Li,0, MnO and U;0g. A more thorough discussion of these analytical issues is provided in
the following sections.

Based on a review of Exhibit C2, a decision was made by the authors to use the PF measurements
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rather than the MA measurements for all of the oxides for which measurements from both
preparations are available. For example, the MA values of ThO, for SB6VS-18 through 22 are
consistently low when compared to both the PF and target values. Thus, the MA measurements
for CaO, Na,O and ZrO, will be used to represent the measured compositions of the thorium
glasses, while the PF measurements will be used for the remaining oxides."

3.1.3 Statistical Evaluations of the Results from the Standard Glasses

Exhibit A3 in Appendix A provides statistical analyses of the Batch 1 and Uy results from the
non-thorium glass study by calibration block for each oxide of interest for both the LM and PF
preparation methods. The results include analysis of variance (ANOVA) investigations, which
determine statistically significant differences among the means of these groups for each of the
oxides for each of the standards. The following components indicate a significant ICP-AES
calibration effect on the block averages at the 5% significance level:

e Batch 1: BaO, CaO, Cr,0;, CuO, and TiO,
o Ustd: A1203, B203, CaO, FCQO3, MgO, NaZO, TiOQ, and U30g

Exhibit C3 in Appendix C provides statistical analyses of the ARG-1 and Ugq results from the
thorium glass study by calibration block and ANOVA investigations for each oxide of interest
from the PF and MA preparation methods. The following components indicate a significant ICP-
AES calibration effect on the block averages at the 5% significance level:

e  Ugq: Cry0; (PF)

Reference values for the oxide concentrations of the standards are given in the header for each set
of measurements in Exhibits A3 and C3.

3.1.4 Measured versus Target Compositions

Table A4 in Appendix A provides a summary of the average compositions of the non-thorium
glasses as well as the target compositions and some associated differences and relative
differences. Exhibit A4 in Appendix A provides plots showing results for each glass for each
oxide to help highlight the comparisons among the measured and targeted values for the non-
thorium glasses. Table C5 and Exhibit C4 in Appendix C provide similar information for the
results of the thorium glass study. In general, the measured values are consistent with the target
oxide content in each of the study glasses. Some exceptions include: (i) high measured values of
Ca0, Na,O, MnO, NiO and SO, in some of the non-thorium glasses, (ii) low measured measured
values of Fe,03, Li,O and SiO, in some of the non-thorium glasses, (iii) low measured values of
ThO, in SB6VS-18 through 22, and (iv) high measured values of SiO, and SO, in the thorium
glasses.  Although these issues exist, the measured sums of oxides for all of the study glasses
are still within the interval of 95 to 105 wt%. Despite the inconsistencies of some of the
components, the compositions of the thorium glasses are thought to be accurate representations of
the target compositions.

After thoroughly studying the data from the non-thorium glasses, it was hypothesized that the
high Na,O, MnO and NiO concentrations were likely due to preparation issues, specific to block

f Calcium (Ca) and sodium (Na) are contaminants in the fusion reagents and a significant amount of the Zr crucible is
also dissolved during fusion digestion.
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2 of the LM dissolutions. SB6VS-02, SB6VS-04 and SB6VS-15 were re-digested and re-
measured by AD. In general, the re-measured compositions are consistent with the target
compositions, as shown in Table 3-1, which confirms the presence of an analytical preparation
issue. All of the sums of oxides are within 95 and 105 wt%. Based on these results, it should be
recognized that the rest of the glass compositions from preparation block 2 are not representative
of the target compositions and should not be included in the interpretation of the overall results of
this study. The remainder of the glasses from preparation block 2 include: SB6VS-01, -03, -05
and -10.

Due to the low measured values of ThO,, SB6VS-19 and SB6VS-22 were re-digested and re-
measured. The re-measured results of these two glasses indicate that the measured values are
consistent with the target values. At the present time the reason for the low ThO, recoveries in

the first set of measurements remains unclear. A more thorough discussion of the ThO, analysis
and results is provided in SRNL-L4000-2010-00052."

Table 3-1. Re-measured Values of SB6VS-02, -04 and -15

Glass ID SB6VS-02 SB6VS-04 SB6VS-15
Comp View| target | measured| target | measured| target | measured

Al 04 9.789 10.543 9.761 10.525 9.531 10.109
B,0; 5.12 5.023 5.12 5.055 5.12 5.023
BaO 0.052 0.055 0.017 0.02 0.034 0.033
CaO 0.729 0.775 0.729 0.708 0.504 0.498
Ce,0; 0.08 0.078 0.027 0.038 0.053 0.038
Cr,0; 0.046 0.052 0.016 0.037 0.031 0.044
CuO 0.041 0.036 0.014 0.009 0.028 0.039
Fe,0; 9.656 9.25 9.656 8.55 8.763 8.421

K,0 0.033 0.119 0.011 0.119 0.022 0.119
La,0, 0.041 0.031 0.014 0.006 0.027 0.018
Li,O 5.12 4.952 5.12 4.952 5.12 4.909
MgO 0.062 0.069 0.062 0.066 0.278 0.274
MnO 2.249 2.208 2.729 2.699 2.489 2.453
Na,O 13.73 14.289 13.73 13.224 14.768 13.884
NiO 0.861 0.827 1.264 1.185 1.06 1.007
P,0; 0.171 0.38 0.058 0.38 0.114 0.38

PbO 0.011 0.039 0.004 0.039 0.007 0.039
SO, 0.383 1.107 0.383 1.107 0.5034 1.1055
Si0, 49.627 52.627 49.212 51.985 49.418 51.985
TiO, 0.661 0.647 0 0.006 0.328 0.319
U,04 1.422 1.226 2.034 1.722 1.723 1.474
Zn0O 0.027 0.054 0.009 0.009 0.018 0.03

ZrO, 0.09 0.088 0.03 0.031 0.06 0.054
Sum 100.00 104.53 100.00 102.53 100.00 102.31
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3.2 MAR Assessment

MAR assessment results for both sets of glasses are provided in Table 3-2. The columns in the
table list the glass identifier with compositional view, nepheline value, TiO, content (wt%) and
the overall MAR assessment and the predicted values for: AG, value for boron (B Del G, value),
normalized leachate for boron in grams/Liter (NL [B (g/L)]), liquidus temperature in degrees
Celsius (Ty (°C)) and viscosity in Poise (Visc (P)). No issues are present in any of the target
compositions; however, a few issues appear for the measured compositions, which include: Del
Gp and nepheline. Based on the data analyses in the previous section, these issues should not be a
concern as the measured compositions used to calculate the MAR status were not representative
of the target compositions or the actual glasses. The MAR assessment results of the three re-
measured glasses are shown in

Table 3-3. No issues are present in any of these glasses based on model predictions.

Table 3-2. MAR Assessment Results

Glass ID | Compositional View| B Del Gp Value| NL[B (g/L)][ TL Pred (oC)| Visc Pred (P)| TiO, wt% | Neph Val | MAR Status
SB6VS-01 -9.79 0.75 903 54 0.00 0.67
SB6VS-02 -9.74 0.73 893 55 0.66 0.68
SB6VS-03 -9.77 0.74 894 64 0.66 0.67
SB6VS-04] -10.05 0.83 907 53 0.00 0.68
SB6VS-05 -11.58 1.57 832 46 0.00 0.65
SB6VS-06 -11.74 1.68 810 45 0.00 0.66
SB6VS-07 -11.20 1.34 864 50 0.00 0.66
SB6VS-08 -11.77 1.70 864 35 0.66 0.67
SB6VS-09 target -10.97 1.22 903 45 0.00 0.69
SB6VS-10 -10.88 1.18 866 44 0.66 0.69
SB6VS-11 -10.50 1.00 857 57 0.66 0.66
SB6VS-12 -12.21 2.04 850 39 0.66 0.67
SB6VS-13 -10.76 1.12 827 56 0.29 0.70
SB6VS-14] -10.85 1.16 848 52 0.31 0.69
SB6VS-15 -10.93 1.20 869 47 0.33 0.67
SB6VS-16 -11.02 1.25 888 43 0.35 0.66
SB6VS-17 -11.11 1.29 906 39 0.37 0.64
SB6VS-01 -12.10 1.96 866 41 0.01 0.64
SB6VS-02 -12.28 2.11 852 38 0.75 0.64
SB6VS-03 -12.48 2.29 849 46 0.78 0.64
SB6VS-04] -12.56 2.37 844 36 0.01 0.64
SB6VS-05 -14.68 5.74 794 28 0.01 0.61 Del Gp Neph
SB6VS-06 -11.60 1.59 812 48 0.01 0.65
SB6VS-07, -11.55 1.55 852 49 0.01 0.64
SB6VS-08) -12.76 2.58 838 27 0.71 0.65
SB6VS-09 measured -11.62 1.60 887 42 0.01 0.67
SB6VS-10 -13.34 3.28 832 29 0.82 0.65
SB6VS-11 -11.55 1.55 820 52 0.71 0.64
SB6VS-12 -12.53 2.34 838 36 0.69 0.66
SB6VS-13 -10.98 1.22 848 55 0.33 0.65
SB6VS-14] -10.32 0.93 841 58 0.32 0.68
SB6VS-15 -13.52 3.53 831 31 0.41 0.63 Del Gp
SB6VS-16 -11.43 1.48 879 45 0.38 0.65
SB6VS-17, -11.66 1.62 890 37 0.40 0.62 Neph
SB6VSI18 -10.55 1.02 822 58 0.29 0.71
SB6VSI19 -10.63 1.06 844 54 0.31 0.69
SB6VS20 target -10.70 1.09 865 49 0.33 0.68
SB6VS21 -10.78 1.12 885 45 0.35 0.66
SB6VS22 -10.85 1.16 904 41 0.37 0.65
SB6VSI18 -9.61 0.69 830 79 0.30 0.72
SB6VSI19 -10.37 0.95 839 66 0.32 0.70
SB6VS20 measured -9.42 0.64 878 71 0.33 0.69
SB6VS21 -10.70 1.09 874 54 0.35 0.67
SB6VS22 -9.23 0.59 922 65 0.37 0.67
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Table 3-3. MAR Assessment Results of Re-Measured SB6VS-02, -04 and -15

Glass ID | Compositional View

B Del Gp Value|NL|B (g/L)]| TL Pred (oC)| Visc Pred (P)| TiO, wt% | Neph Val | MAR Status

) target -9.74 0.73 893 55 0.661 0.68
SB6VS-02 measured -9.72 0.72 882 72 0.647 0.68
target -10.05 0.83 907 53 0 0.68

B -04]
SBOVS-0 measured -9.22 0.59 902 83 0.006 0.69
target -10.93 1.20 869 47 0.328 0.67

SB6VS-15
measured -9.74 0.73 883 74 0.319 0.68

3.3 XRD

Each of the quenched
instrument [0.5 vol%]).

Figure 3-1.%
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and ccc glasses were amorphous (within the detection limit of the
Representative XRD scans from a quenched and ccc glass are shown in

Figure 3-1. Representative XRD pattern from a quenched (a) and ccc (b) sample.

€ The remainder of the XRD patterns (quenched and ccc) can be viewed in the laboratory notebook for the SB6
variability study on pages 25 through 29 (WSRC-NB-2003-00041). XRD spectra of the thorium glasses were not
measured as no issues with durability were observed.
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3.4 PCT

Table Bl in Appendix B and Table D1 in Appendix D provide the elemental leachate
concentration measurements for the solution samples generated by the PCTs for the non-thorium
study glasses and the thorium-based study glasses, respectively. Any measurement below the
detection limit of the analytical procedure (indicated by a “<”) was replaced by % of the detection
limit in subsequent analyses."® In addition to adjustments for detection limits, the values were
adjusted for the dilution factors: study glasses, blanks and the ARM glass were multiplied by
1.6667 to determine the values in parts per million (ppm) and the values for EA were multiplied
by 16.6667. Table B2 in Appendix B provides the resulting values. Over the course of the 7-day
test, there were no water loss issues.

3.4.1 Measurements in Analytical Sequence

Exhibit Bl in Appendix B provides plots of the common logarithms of the leachate (ppm)
concentrations in analytical sequence for all of the data from all two sets of PCTs for the non-
thorium study glasses. Exhibit D1 in Appendix D provides similar plots for the PCTs for the
thorium glasses. No issues are observed in these plots.

3.4.2 Results of the Multi-Element Solution Standard

Exhibit B2 in Appendix B provides analyses of measurements of the multi-element solution
standard by analytical set/ICP calibration block, and ANOVA investigations for each element of
interest. A statistically significant difference (at a 5% level) among the averages of these
measurements is indicated for B and Na. Exhibit D2 in Appendix D provides a similar analysis
for the thorium glass study. No statistically significant differences are shown (at a 5% level)
among the averages of these measurements for any of the elements of interest.

Table 3-4 summarizes the average measurements and the reference values for the 4 elements of
interest for both sets of PCTs. The results indicate consistent and accurate measurements

throughout the measurement process.

Table 3-4. Results from Samples of the Multi-Element Solution Standard

Analytical AveB | AvgLi | AvgNa | AvgSi
Set/Block (ppm)
1/1 20 9.9 82.5 50.9
Non- 1/2 20.1 10 82.3 50.9
Thorium 1/3 20 10 82.5 50.2
2/1 20.1 10.1 82.5 50.8
Glasses
2/2 19.8 10 81.8 50.4
2/3 19.9 10 80.9 50.5
Thorium 1 19.8 9.8 82.3 52
Glasses 2 19.8 9.8 82.4 51.8
3 19.9 9.9 82.2 52
Grand Average 19.9 9.9 82.2 51.1
Reference Value 20 10 81 50
% difference -0.48% -0.66% 1.43% 2.13%

11
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3.4.3 Measurements by Glass Identifier

Exhibit B3 in Appendix B provides plots of the leachate concentrations for both the quenched and
ccc version of each of the non-thorium study glasses, as well as the standards (EA, ARM", multi-
element solution standard and blanks).*” Two units of measure are used in these plots: ppm and
the common logarithms of the ppm values. The common logarithm plots allow for the
assessment of the repeatability of the measurements and any differences between the quenched
and ccc version of a given glass. A similar set of plots is provided in Exhibit D3 of Appendix D
for the thorium study glasses.

For some of the glasses, scatter in the triplicate values of some analytes is observed; however,
these results do not affect the outcome of this study.

3.4.4 Normalized PCT Results

For all of the PCT results, the PCT leachate concentrations were normalized using the target and
measured cation compositions (wt%) in the glass to obtain a grams-per-liter (g/L) leachate
concentration.

As is the usual convention, the common logarithm of the normalized PCT (normalized leachate,
NL) for each element of interest was determined and used for comparison. To accomplish this
computation, one must:

1. Determine the common logarithm of the elemental leachate concentration (ppm)
for each of the triplicates and each of the elements of interest (these values are
provided in Table B1 of Appendix B for the non-throium set of glasses and in
Table D1 of Appendix D for the thorium study glasses).

2. Average the common logarithms over the triplicates for each element of interest.

Normalizing Using Measured Composition

3. Subtract a quantity equal to 1 plus the common logarithm of the average cation
measured concentration (expressed as a weight percent of the glass) from the
average computed in step 2.

Or Normalizing Using Target Composition

3. Subtract a quantity equal to 1 plus the common logarithm of the target cation
concentration (expressed as a weight percent of the glass) from the average
computed in step 2.

Exhibit B4 in Appendix B provides scatter plots that contain normalized released rates for both
the quenched and ccc version of the non-thorium study glasses based on the target and measured
compositions. These plots offer an opportunity to investigate the consistency in the leaching
across the elements for the glasses of this study. Consistency in the leaching across the elements
is typically demonstrated by a high degree of linear correlation among the values for pairs of
these elements. The smallest correlation in this plot is for Na and Si, with a value of ~95.4%,
which demonstrates the consistency of the results among the 4 analytes. A similar set of results

" The concentrations of each element of interest for ARM are within the controls limits in THERMO™.

12
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for the thorium glasses is provided in Exhibit D4 of Appendix D. The smallest correlation for
these results is for B and Si, with a value of 98.5%.

Table 3-5 and Table 3-6 summarize the normalized PCTs for all of the glasses of this study,
which are listed by heat treatment and compositional view for each glass. The PCTs for all of the
glasses are acceptable based upon comparisons to the EA results.

3.4.5 Effects of Heat Treatment

Exhibit B5 in Appendix B provides plots of the normalized PCT responses between the two heat
treatments for the non-thorium set of study glasses and Exhibit D5 of Appendix D providing
similar plots for the thorium study glasses. These plots provide a basis for judging the practical
impact of differences in the PCT response due to the heat treatment of the glass. In general, the
ccc versions are relatively consistent with the quenched versions (within experimental error). The
boron releases of each compositional view are well below EA and are acceptable.

3.4.6 Predicted versus Measured PCT Values

Exhibits B6 and B7 in Appendix B provide plots of the DWPF models for B, Li, Na, and Si that
relate the logarithm of the normalized PCT (for each element of interest) to a linear function of a
free energy of hydration term (AG,, kcal/100g glass) derived for the target and measured
compositional views, respectively, for the non-thorium study glasses. The results for both heat
treatments are shown on each plot. Prediction limits at a 95% confidence level for an individual
PCT result are also plotted along with the linear fit. The EA and ARM results are also indicated
on these plots. A similar set of plots for the thorium study glasses is provided in Exhibits D6 and
D7 of Appendix D. Figure 3-2 provides a closer look at the boron PCT responses from both sets
of glasses.

Note that the PCT results for the measured compositions of the non-thorium glasses show some
that are not predictable by the DWPF durability models. Table B2 in Appendix B highlights those
glasses that are unpredictable. As stated in Section 3.1.4, it was determined that there were issues
with analyses of block 2 of the LM dissolutions and that the target compositions are more
representative of the actual glass compositions. In general, the unpredictable glasses highlighted
in Table B2 correspond to those glasses of preparation block 2. PCT results of the re-digested
and re-measured glasses from preparation block 2 (SB6VS-02, -04 and -15) are shown in Table
3-7. Figure 3-3 contains the boron PCT responses of the re-measured glasses. A plot of the
original data is shown for comparison. Using the re-measured compositions, the glasses are both
acceptable with respect to EA and predictable.

13
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Table 3-5. Normalized PCT Results of the Non-Thorium Glasses

Heat . log NL log NL log NL log NL NL NL NL NL

Set GlassID [ o ement| C™ VY| 18 (o)1 | (L) | iNa @] 1si et | By | Lieny | Na@ry | sieny
1 ARM 034 | 0264 | 0325 | -0.572 0.46 0.54 0.47 0.27
2 ot reference 0309 | 0226 0288 | -0.541 0.49 0.59 0.52 0.29
1 A 1212 0.959 1.107 0.587 16.3 9.1 12.8 3.86
2 1.043 0.839 0.958 0.488 11.16 6.91 9.09 3.08
e measured | _-0.206 | -0.132 | -0.222 | -0.291 0.62 0.74 0.6 0.51
SBEVS.01 target 0223 | -0.153 | -0.145 | -0.297 0.6 0.7 0.72 0.5
enched |measured [ -0.168 | -0.111 | -0.174 | -0.268 0.68 0.77 0.67 0.54
4 target 0.185 | -0.132 | -0.097 | -0.274 0.65 0.74 0.8 0.53
ecc measured | 0216 | -0.133 | -0.234 | -0.294 0.61 0.74 0.58 0.51
SBEVS.02 target 0.246 | -0.156 | -0.148 | -0.305 0.57 0.7 0.71 0.5
enched | measured | 0177 | -0.109 | -0.181 [ -0.267 0.66 0.78 0.66 0.54
4 target 0.208 | -0.132 | -0.096 | -0.278 0.62 0.74 0.8 0.53
ecc measured | 0232 | -0.152 | -0.246 | -0.307 0.59 0.71 0.57 0.49
SBEVS.03 target 0253 | -0.173 | -0.155 | 0314 0.56 0.67 0.7 0.49
enched | measured | 0228 | 0155 2022 | -0.301 0.59 0.7 0.6 0.5
4 target -0.25 0.176 | -0.129 | -0.308 0.56 0.67 0.74 0.49
ecc measured | -0.176 | -0.103 021 -0.268 0.67 0.79 0.62 0.54
SBEVS.04 target 022 | -0.139 | 0129 | -0.293 0.6 0.73 0.74 0.51
enched | measured [ 0175 | -0.123 | -0.187 | -0.265 0.67 0.75 0.65 0.54
4 target 022 | 0159 | 0106 | -0.29 0.6 0.69 0.78 0.51
ecc measured | -0.164 | -0.093 | -0.143 | -0.243 0.69 0.81 0.72 0.57
. SBEVS.05 target 0.194 | -0.117 | -0.053 | -0.255 0.64 0.76 0.88 0.56
enched | measured | 0175 | -0.131 [ -0.116 | -0.255 0.67 0.74 0.77 0.56
q target 0205 | -0.154 | -0.026 | -0.267 0.62 0.7 0.94 0.54
cce measured | -0.166 | -0.076 | -0.025 | -0.24 0.68 0.84 0.94 0.58
SBEVS.06 target 20.178 | -0.095 | -0.023 | -0.246 0.66 0.8 0.95 0.57
enched | measured | 0149 T -0.076 | 0.022 | -0.205 0.71 0.84 1.05 0.6
q target 0.162 | -0.095 | 0.025 | -0.231 0.69 0.8 1.06 0.59
e measured | -0.149 | -0.066 | -0.061 | -0.239 0.71 0.86 0.87 0.58
SBEVS.07 target 0.171 | -0.099 | -0.043 | 0252 0.67 0.8 0.91 0.56
\enched | measured | 0145 | -0.094 | -0.032 | -0.233 0.72 0.81 0.93 0.58
q target 0.167 | -0.126 | 0.013 | -0.246 0.63 0.75 0.97 0.57
e measured | -0.088 | -0.031 | -0.038 | -0.186 0.82 0.93 0.92 0.65
SBEVS.08 target 0.136 | -0.072 | -0.008 | 0218 0.73 0.85 0.98 0.61
senched | measured | 0071 | -0.036 | 0.008 0.18 0.85 0.92 1.02 0.66
q target 20.119 | -0.078 | 0.038 | -0211 0.76 0.84 1.09 0.62
e measured | -0.152 | -0.099 | -0.127 | -0.285 0.7 0.8 0.75 0.52
SBEVS.09 target 0.176 | -0.131 | -0.101 | -0.299 0.67 0.74 0.79 0.5
uenched measured -0.115 -0.067 -0.064 -0.248 0.77 0.86 0.86 0.56
q target 0.138 | -0.099 | -0.038 | -0.263 0.73 0.8 0.92 0.55
e measured | -0.109 | -0.048 | -0.135 | -0.197 0.78 0.9 0.73 0.64
SB6VS.10 target 0.141 | -0.076 | -0.056 | -0.212 0.72 0.84 0.88 0.61
senched | measured | -0.057 | -0.028 | -0.086 | -0.176 0.88 0.94 0.82 0.67
q target 0.080 | -0.056 | -0.007 | -0.191 081 0.88 0.98 0.64
cec measured -0.176 -0.099 -0.135 -0.268 0.67 0.8 0.73 0.54
SB6VS.11 target 0.208 | -0.131 0.1 -0.283 0.62 0.74 0.8 0.52
uenched measured -0.147 -0.076 -0.079 -0.237 0.71 0.84 0.83 0.58
q target 0.179 | -0.108 | -0.043 | -0.251 0.66 0.78 091 0.56
e measured | -0.081 | -0.018 | -0.008 | -0.199 0.83 0.96 0.98 0.63
SBVS. 12 target 0.12_| -0.053 | 0.005 0.22 0.76 0.89 1.01 0.6
' enched | measured | 0055 |-0.005 | 0.048 | -0.178 0.88 0.99 112 0.66
d target 0.093 | -0.04 0.061 -0.199 0.31 091 1.15 0.63
cec measured -0.176 -0.08 -0.165 -0.244 0.67 0.83 0.68 0.57
SBEVS.13 target 0222 | -0.34 | 012 | 0274 0.6 0.73 0.76 0.53
wenched measured -0.163 -0.066 -0.125 -0.246 0.69 0.86 0.75 0.57
5 d target 021 0.12 20.08 | 0276 0.62 0.76 0.83 0.53
e measured | -0.123 | -0.038 | -0.03 0.2 0.75 0.92 0.93 0.63
SB6VS. 14 target 20.157 | -0.067 | -0.042 | 0217 0.7 0.86 091 0.61
onched | measured | 0157 |-0.087 | -0.044 | 023 0.7 0.82 0.9 0.59
d target 0.9 | -0.116 | -0.055 | -0247 0.65 0.77 0.88 0.57
e measured | -0.106 | -0.029 | -0.106 | -0.189 0.78 0.94 0.78 0.65
SBEVS.15 target 0.135 | -0.066 | -0.026 | -0.207 0.73 0.86 0.94 0.62
onched | measured | -0.11 0.041 | -0.086 | -0.194 0.78 0.91 0.82 0.64
d target 0.14 | -0.078 | -0.006 | -0212 0.72 0.84 0.99 0.61
e measured | 0.117 | -0.064 | -0.048 | -0214 0.76 0.86 0.89 0.61
SBEVS.16 target 0.133 | -0.08 | -0.028 | -0.213 0.74 0.83 0.94 0.61
ehed | measured | 0108 |-0.056_| -0.006 | -0211 0.78 0.88 0.99 0.62
4 target 0.124 | 0072 | 0.014 0.21 0.75 0.85 1.03 0.62
e measured | -0.093 | -0.066 | -0.049 | -0.215 0.81 0.86 0.89 0.61
SB6VS.17 target 20.128 | -0.093 | -0.027 | 0229 0.75 0.81 0.94 0.59
enched | measured | -0.073 |-0.057 | 0.004 | -0.194 0.85 0.88 1.01 0.64
q target 0.108 | -0.084 | 0.026 | -0.208 0.78 0.82 1.06 0.62
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Table 3-6. Normalized PCT Results of the Thorium Glasses
Heat . log NL log NL log NL log NL NL NL NL NL
Set GlassID | 1 catment| ©°™ Vi (8 (/i) | (Liiy) | iNa @il si @i | B @1y | Lign) | Na@y | si@ny
ARM o eforomce |—0:304 | -0.231 | -0287 [ 0.536 0.5 0.59 0.52 0.29
EA 1193 | 0945 | 1.089 | 0594 | 15.59 8.81 12.28 3.92
oo | measured 0146 | -0.073 | -0.059 | 0288 | 072 0.85 0.87 051
SBEVS.18 target | -0.161 | 0.084 | 0085 | 0274 | 0.69 0.82 0.82 0.53
quencheq | easured | 0165 10003 0042 | 0298 | 068 0.81 0.91 0.5
target 018 | 0.104 | 0068 | 0284 | 0.6 0.79 0.85 0.52
co | measured | 0165 | 0096 | -0.09 031 0.68 0.8 0.81 0.49
SBEVS.19 target | -0.182 | -0.106 | -0.092 | 0294 | 0.66 0.78 0.81 051
quenched | measured | 0155 10004 0052 | 0302 0.7 0.8 0.89 0.5
target | -0.171 | -0.105 | 0054 | 0287 | 0.67 0.79 0.88 0.52
; oo |measured | 0157 | 009 | 0038 | 0299 0.7 0.81 0.92 0.5
SBEVS.20 target | -0.174 | 0.099 | 0082 | 0287 | 0.67 0.8 0.83 0.52
quenched | easured | 0156 0.1 20.003 | -0.298 0.7 0.79 0.99 0.5
target | -0.173 | -0.109 | -0.047 | 028 | 0.67 0.78 0.9 0.52
oo |measured | 0146 | 0,095 | 0073 03 0.72 0.8 0.85 0.5
SBEVS.21 target | -0.164 | -0.105 | -0.07 | 0285 | 0.8 0.79 0.85 0.52
measured | -0.159 | -0.128 | -0.057 | 0314 | 0.69 0.74 0.88 0.48
quenched ==t 1 -0.178 | -0.138 | -0.054 03 0.66 0.73 0.88 0.5
oo | measured [ 0143 0.1 20.019 | -0.301 0.72 0.79 0.96 0.5
SBEVS.22 target 20.16_| -0.108 | 0071 | 0287 | 0.69 0.78 0.85 0.52
measured | -0.142 | -0.120 | 0021 | 0305 | 072 0.74 1.05 0.5
quenched ==t | 0159 | 0.137 | -0.032 | 0291 0.69 0.73 0.93 051
Table 3-7. Normalized PCT Results of the Re-Measured Glasses
Glass ID Heat Comp View log NL log NL log NL log NL NL NL NL NL
Treatment [B (/L] | [Lig/L)] |[Na @@Ll [si @)1 ]| B L) | Ligr) | Namw) | si@L)
e measured -0.238 0.142 -0.166 0.331 0.58 0.72 0.68 047
SB6VS-02 target -0.246 -0.156 -0.148 -0.305 0.57 0.70 0.71 0.50
quenched | measured -0.199 0.117 -0.113 -0.304 0.63 0.76 0.77 0.50
target -0.208 -0.132 -0.096 -0.278 0.62 0.74 0.80 0.53
e measured -0.215 -0.124 -0.113 -0.317 0.61 0.75 0.77 0.48
SB6VS.04 target 0.22 0.139 -0.129 0.293 0.60 0.73 0.74 0.51
quenched measured -0.214 -0.144 -0.09 -0.314 0.61 0.72 0.81 0.49
target -0.22 -0.159 -0.106 -0.29 0.60 0.69 0.78 0.51
e measured -0.127 -0.047 0 -0.229 0.75 0.90 1.00 0.59
SB6VS-15 target -0.135 -0.066 -0.026 -0.207 0.73 0.86 0.94 0.62
quenched measured -0.131 -0.059 0.021 0.234 0.74 0.87 1.05 0.58
target -0.14 -0.078 -0.006 -0.212 0.72 0.84 0.99 0.61
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(b) Thorium Glasses

Figure 3-2. del Gp (AG,) predictions versus the common logarithm of the normalized leachate
(log NL[.]) for B. The PCT responses are normalized to the measured compositions of the (a)

non-thorium glasses and (b) thorium glasses.
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(b) Original Non-Thorium Glasses
Figure 3-3. del Gp (AG,) predictions versus the common logarithm of the normalized leachate
(log NL[.]) for B for SB6VS-02, -04 and -15. The PCT responses are normalized to the measured

compositions of the (a) re-measured glasses and (b) original glasses.
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4.0 Summary

To comply with the DWPF Glass Product Control Program, a total of twenty-two glasses were
fabricated to assess the applicability of the current DWPF PCCS durability models for the
SB6/Frit 418 system. Five of the twenty-two glasses contained thorium oxide, which were
fabricated after it was discovered that thorium was a reportable element in the SRNL qualification
glass. Based on the measured PCT response, all of the glasses (with and without thorium) are
acceptable with respect to the EA reference glass regardless of thermal history. While all of the
targeted glass compositions were predictable with respect to the PCCS models for durability, a
small number of the measured glass compositions were located outside of the lower prediction
limit indicating poorer durability than what was actually measured. These unpredictable glasses
were in the same LM preparation block during the chemical analyses, which resulted in measured
compositions that were not representative of the target compositions. A review of the data did
not indicate a clear cause for the problem. Re-digestion and re-measurement of three glasses
from this preparation block yielded glass compositions closer to the targets and predicted PCT
responses within the PCCS model uncertainty. Therefore, it is believed that the glasses were
correctly fabricated and the targeted compositions are closer representations of the true
compositions.

Per the requirements of the DWPF Glass Product Control Program, the PCCS durability models
have been shown to be applicable to the SB6/Frit 418 glass system. PCT results from the glasses
fabricated as part of the variability study were shown to be predictable and/or acceptable with
respect to the DWPF PCCS models. In addition, the inclusion of ThO, was shown to have
minimal impact on the acceptability and predictability of the variability study glasses.
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Appendix A:

Tables and Exhibits Supporting the Analysis
of the Chemical Composition Measurements
of the Non-Thorium SB6 VS Glasses
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Table A1. Measured Elemental Concentrations (wt%) for the Study Glasses Prepared
Using Lithium Metaborate (part 1)

Glass ID [Block| Sub- (Seq.| LabID Ba Ca Cd Ce Cr Cu K La Mg Mn
Block Wt%) | (Wt%) | (Wt%) | (Wt%) | (Wt%) | (Wt%) [ (Wt%) | (Wt%) | (Wt%) | (Wt%)

Batch 1 1 1 1 |BCHLM111| 0.126 | 0.850 | <0.001 | <0.012 | 0.070 0.287 2.83 | <0.005 | 0.793 1.31
Ustd 1 1 2 | UstdLM111| <0.003 | 0.966 | <0.001 | <0.012 | 0.171 | <0.003 | 2.59 | <0.005 | 0.713 2.14
SB6VS-11 1 1 3 | KO3LM21 | 0.019 | 0.592 | <0.001 | <0.012 | 0.017 0.011 0.05 | 0.011 0.316 2.23
SB6VS-07 1 1 4 | KO4ALM11 | 0.017 | 0.246 | <0.001 | <0.012 | 0.016 0.010 0.05 | 0.008 0.301 1.77
SB6VS-17 1 1 5 | KO8LM11 | 0.035 | 0.426 | <0.001 | 0.019 0.027 0.020 0.06 | 0.021 0.182 2.10
SB6VS-06 1 1 6 | KO9LM21 | 0.017 | 0.556 | <0.001 | <0.012 | 0.015 0.008 0.03 | 0.008 0.041 1.74
SB6VS-09 1 1 7 | KOILM21 | 0.049 | 0.576 | <0.001 | 0.042 0.034 0.030 0.06 | 0.030 | 0.325 2.17
SB6VS-12 1 1 8 | K11LM11 | 0.048 | 0.564 | <0.001 | 0.039 0.033 0.028 0.08 | 0.031 0.304 1.77
SB6VS-16 1 1 9 | KI7LM21 | 0.034 | 0.434 | <0.001 | 0.021 0.029 0.022 0.08 | 0.021 0.181 2.08
SB6VS-12 1 1 10 | K11LM21 | 0.047 | 0.551 | <0.001 | 0.037 0.033 0.029 0.07 | 0.030 | 0.297 1.74
SB6VS-08 1 1 11 | KO6LM21 | 0.018 | 0.230 | <0.001 | <0.012 | 0.016 0.008 0.04 | 0.009 0.042 1.79
Batch 1 1 1 12 |BCHLM121| 0.126 0.850 | <0.001 | <0.012 | 0.071 0.285 2.81 | <0.005 | 0.792 131
Ustd 1 1 13 | UstdLM121| <0.003 | 0.965 | <0.001 | <0.012 | 0.172 | <0.003 | 2.53 | <0.005 | 0.713 2.16
SB6VS-09 1 1 14 | KO1LM11 | 0.050 | 0.587 | <0.001 | 0.043 0.035 0.031 0.07 | 0.030 | 0.329 221
SB6VS-16 1 1 15 | K17LM11 | 0.034 | 0.426 | <0.001 | 0.016 0.029 0.021 0.05 | 0.021 0.181 2.11
SB6VS-17 1 1 16 | KOSLM21 | 0.038 | 0.476 | <0.001 | 0.025 | 0.029 0.022 0.05 | 0.023 0.200 2.26
SB6VS-06 1 1 17 | KO9LM11 | 0.016 | 0.551 | <0.001 | <0.012 | 0.017 0.009 0.04 | 0.007 0.042 1.74
SB6VS-07 1 1 18 | KO4LM21 | 0.017 | 0.230 | <0.001 | <0.012 | 0.013 0.009 0.03 | 0.008 0.303 1.75
SB6VS-08 1 1 19 [ KO6LM11 | 0.019 | 0.244 | <0.001 | <0.012 | 0.018 0.009 0.04 | 0.009 0.045 1.85
SB6VS-13 1 1 20 | KO5LM21 | 0.031 | 0.415 | <0.001 | 0.017 0.024 0.019 0.05 | 0.018 0.164 1.83
SB6VS-13 1 1 21 | KO5LM11 | 0.029 | 0.362 | <0.001 | 0.016 0.025 0.018 0.08 | 0.017 0.162 1.75
SB6VS-11 1 1 22 | KO3LM11 | 0.018 | 0.598 | <0.001 | <0.012 | 0.015 0.010 0.05 | 0.010 | 0.306 2.14
Batch 1 1 1 23 |BCHLM131| 0.127 0.864 | <0.001 | <0.012 | 0.071 0.286 2.51 | <0.005 | 0.808 1.32
Ustd 1 1 24 | UstdLM131 | <0.003 | 0.975 | <0.001 | <0.012 | 0.171 | <0.003 | 2.41 | <0.005 | 0.725 2.15
Batch 1 1 2 1 |BCHLM112| 0.126 | 0.843 | <0.001 | <0.012 | 0.071 0.289 2.57 | <0.005 | 0.798 1.31
Ustd 1 2 2 | UstdLM112| <0.003 | 0.954 | <0.001 | <0.012 | 0.172 | <0.003 | 2.58 | <0.005 | 0.716 2.15
SB6VS-09 1 2 3 | KO1LM22 | 0.049 | 0.568 | <0.001 | 0.042 0.035 0.031 | 0.065 | 0.030 | 0.325 2.18
SB6VS-11 1 2 4 | KO3LM22 | 0.019 | 0.583 | <0.001 | <0.012 | 0.017 0.011 | 0.048 | 0.011 0.316 2.23
SB6VS-08 1 2 5 | KO6LM12 | 0.019 | 0.236 | <0.001 | <0.012 | 0.018 0.009 | 0.044 | 0.009 0.044 1.85
SB6VS-13 1 2 6 | KO5LM12 | 0.029 | 0.351 | <0.001 | 0.016 0.026 0.018 | 0.083 | 0.018 0.159 1.75
SB6VS-07 1 2 7 | KO4LM22 | 0.017 | 0.221 | <0.001 | <0.012 | 0.013 0.009 | 0.031 | 0.008 0.296 1.75
SB6VS-17 1 2 8 | KO8LM12 | 0.035 | 0.418 | <0.001 | 0.021 0.027 0.020 | 0.060 | 0.021 0.180 2.10
SB6VS-12 1 2 9 | K11LM22 | 0.047 | 0.541 | <0.001 | 0.037 0.033 0.029 | 0.075 | 0.031 0.294 1.74
SB6VS-08 1 2 10 | KO6LM22 | 0.018 | 0.224 | <0.001 | <0.012 | 0.016 0.009 | 0.043 | 0.009 0.042 1.79
SB6VS-17 1 2 11 | KO8LM22 | 0.038 | 0.462 | <0.001 | 0.025 | 0.030 0.022 | 0.055 | 0.023 0.194 2.27
Batch 1 1 2 12 [BCHLM122] 0.127 | 0.840 | <0.001 | <0.012 | 0.071 0.289 2.70 | <0.005 | 0.787 1.32
Ustd 1 2 13 | UstdLM122| <0.003 | 0.951 | <0.001 | <0.012 | 0.173 | <0.003 | 2.51 | <0.005 | 0.706 2.16
SB6VS-12 1 2 14 | K11LM12 | 0.049 | 0.554 | <0.001 | 0.040 | 0.034 0.028 | 0.079 | 0.031 0.300 1.78
SB6VS-06 1 2 15 [ KO9LM12 | 0.016 | 0.529 | <0.001 | <0.012 | 0.018 0.009 | 0.038 | 0.008 0.038 1.74
SB6VS-09 1 2 16 | KO1LM12 | 0.050 | 0.571 | <0.001 | 0.043 0.035 0.031 | 0.065 | 0.030 | 0.322 2.22
SB6VS-16 1 2 17 | K17LM22 | 0.034 | 0.425 | <0.001 | 0.021 0.029 0.022 | 0.077 | 0.021 0.178 2.09
SB6VS-07 1 2 18 | KO4LM12 | 0.017 | 0.239 | <0.001 | <0.012 | 0.016 0.010 | 0.050 | 0.008 0.294 1.78
SB6VS-13 1 2 19 | KO5LM22 | 0.031 | 0.400 | <0.001 | 0.017 0.024 0.019 | 0.054 | 0.018 0.157 1.84
SB6VS-11 1 2 20 | KO3LM12 | 0.018 | 0.579 | <0.001 | <0.012 | 0.015 0.010 | 0.051 | 0.010 | 0.295 2.14
SB6VS-06 1 2 21 | KO9LM22 | 0.017 | 0.544 | <0.001 | <0.012 | 0.016 0.008 | 0.033 | 0.008 0.039 1.76
SB6VS-16 1 2 22 | K17LM12 | 0.034 | 0.407 | <0.001 | 0.018 0.030 0.021 | 0.053 | 0.020 | 0.173 212
Batch 1 1 2 23 |BCHLM132| 0.127 | 0.837 | <0.001 | <0.012 | 0.072 0.287 2.74 | <0.005 | 0.778 1.32
Ustd 1 2 24 | UstdLM132 | <0.003 | 0.947 | <0.001 | <0.012 | 0.173 | <0.003 | 2.56 | <0.005 | 0.699 2.16
Batch 1 2 1 1 |BCHLM211| 0.128 | 0.845 | <0.001 | <0.012 | 0.072 0.284 2.69 | <0.005 | 0.789 131
Ustd 2 1 2 |UstdLM211| <0.003 | 0.963 | <0.001 | <0.012 | 0.174 | <0.003 | 2.58 | <0.005 | 0.715 2.16
SB6VS-15 2 1 3 | KI5LM11 | 0.037 | 0.455 | <0.001 | 0.022 0.032 0.023 | 0.049 | 0.023 0.195 2.28
SB6VS-05 2 1 4 | KI2LM21 | 0.055 | 0.256 | <0.001 | 0.045 | 0.039 0.035 | 0.077 | 0.035 0.047 2.48
SB6VS-01 2 1 5 | KI4LM21 | 0.057 | 0.264 | <0.001 | 0.041 0.036 0.032 | 0.072 | 0.032 0.350 2.08
SB6VS-03 2 1 6 | KI3LM11 | 0.051 | 0.260 | <0.001 | 0.042 0.038 0.033 | 0.072 | 0.034 | 0.047 2.48
SB6VS-10 2 1 7 | K16LM21 | 0.021 | 0.258 | <0.001 | <0.012 | 0.019 0.007 | 0.035 | 0.010 | 0.346 2.51
SB6VS-01 2 1 8 | KI14LM11 | 0.056 | 0.254 | <0.001 | 0.038 | 0.049 0.034 | 0.077 | 0.032 0.345 2.06
SB6VS-14 2 1 9 | KO2LM11 | 0.029 | 0.345 | <0.001 | 0.016 | 0.025 0.017 | 0.034 | 0.017 0.147 1.74
SB6VS-14 2 1 10 | KO2LM21 | 0.036 | 0.424 | <0.001 | 0.014 | 0.031 0.023 | 0.050 | 0.021 0.183 2.11
Batch 1 2 1 11 [BCHLM221| 0.130 | 0.847 | <0.001 | <0.012 | 0.073 0.282 2.63 | <0.005 | 0.796 1.33
Ustd 2 1 12 | UstdLM221| <0.003 | 0.959 | <0.001 | <0.012 | 0.176 | <0.003 | 2.60 | <0.005 | 0.716 2.19
SB6VS-02 2 1 13 | KO7LM11 | 0.058 | 0.649 | <0.001 | 0.041 0.039 0.036 | 0.080 | 0.034 | 0.048 2.07
SB6VS-03 2 1 14 | KI13LM21 | 0.053 | 0.263 | <0.001 | 0.042 0.039 0.034 | 0.068 | 0.034 | 0.048 2.56
SB6VS-05 2 1 15 | K12LM11 | 0.057 | 0.261 | <0.001 | 0.043 0.039 0.035 | 0.073 | 0.036 0.047 2.54
SB6VS-15 2 1 16 | K15LM21 | 0.037 | 0.443 | <0.001 | 0.019 0.031 0.021 | 0.046 | 0.022 0.192 2.24
SB6VS-10 2 1 17 | K16LM11 | 0.020 | 0.247 | <0.001 | <0.012 | 0.017 0.006 | 0.030 | 0.010 | 0.339 244
SB6VS-04 2 1 18 | KI0LM11 | 0.020 | 0.632 | <0.001 | <0.012 | 0.017 0.011 | 0.033 | 0.010 | 0.047 2.36
SB6VS-02 2 1 19 | KO7LM21 | 0.058 | 0.641 | <0.001 | 0.043 0.037 0.033 | 0.072 | 0.034 | 0.048 2.03
SB6VS-04 2 1 20 | K10LM21 | 0.020 | 0.618 | <0.001 | <0.012 | 0.017 0.011 | 0.034 | 0.010 | 0.045 2.38
Batch 1 2 1 21 |BCHLM231| 0.132 0.846 | <0.001 | <0.012 | 0.074 0.279 2.67 | <0.005 | 0.800 1.34
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Table A1. Measured Elemental Concentrations (wt%) for the Study Glasses Prepared
Using Lithium Metaborate (part 1)

Glass ID [Block| Sub- (Seq.| LabID Ba Ca Cd Ce Cr Cu K La Mg Mn
Block Wt%) | (Wt%) | (Wt%) | (Wt%) | (Wt%) | (Wt%) [ (Wt%) | (Wt%) | (Wt%) | (Wt%)

Ustd 2 1 22 | UstdLM231 | <0.003 | 0.957 | <0.001 | <0.012 | 0.180 | <0.003 | 2.42 | <0.005 | 0.721 221
Batch 1 2 2 1 |BCHLM212| 0.127 | 0.844 | <0.001 | <0.012 | 0.071 0.286 2.52 | <0.005 | 0.798 1.30
Ustd 2 2 2 |UstdLM212 | <0.003 | 0.960 | <0.001 | <0.012 | 0.172 | <0.003 | 2.47 | <0.005 | 0.725 2.15
SB6VS-01 2 2 3 | K14LM12 | 0.055 | 0.255 | <0.001 | 0.036 | 0.048 0.034 | 0.076 | 0.032 0.351 2.03
SB6VS-14 2 2 4 | KO2LM12 | 0.028 | 0.345 | <0.001 | 0.013 0.024 0.017 | 0.034 | 0.018 0.151 1.70
SB6VS-02 2 2 5 | KO7LM12 | 0.056 | 0.648 | <0.001 | 0.039 0.039 0.037 | 0.078 | 0.035 0.050 2.05
SB6VS-05 2 2 6 | KI2LM12 | 0.056 | 0.261 | <0.001 | 0.043 0.038 0.036 | 0.071 | 0.036 0.049 2.51
SB6VS-14 2 2 7 | KO2LM22 | 0.035 | 0.421 | <0.001 | <0.012 | 0.031 0.023 | 0.049 | 0.021 0.185 2.06
SB6VS-15 2 2 8 | K15LM12 | 0.037 | 0.455 | <0.001 | 0.016 | 0.032 0.023 | 0.048 | 0.023 0.199 2.28
SB6VS-03 2 2 9 | K13LM12 | 0.051 | 0.260 | <0.001 | 0.037 0.038 0.033 | 0.070 | 0.034 | 0.049 2.48
SB6VS-15 2 2 10 | K15LM22 | 0.036 | 0.449 | <0.001 | 0.016 0.031 0.021 | 0.045 | 0.022 0.197 221
Batch 1 2 2 11 [BCHLM222| 0.128 | 0.846 | <0.001 | <0.012 | 0.072 0.286 2.57 | <0.005 | 0.812 131
Ustd 2 2 12 | UstdLM222| <0.003 | 0.959 | <0.001 | <0.012 | 0.176 | <0.003 | 2.41 | <0.005 | 0.731 2.19
SB6VS-02 2 2 13 | KO7LM22 | 0.056 | 0.640 | <0.001 | 0.042 0.036 0.034 | 0.072 | 0.034 | 0.049 1.98
SB6VS-10 2 2 14 | K16LM12 | 0.020 | 0.248 | <0.001 | <0.012 | 0.017 0.006 | 0.029 | 0.010 | 0.345 2.40
SB6VS-10 2 2 15 [ K16LM22 | 0.020 | 0.256 | <0.001 | <0.012 | 0.019 0.007 | 0.034 | 0.010 | 0.353 2.51
SB6VS-03 2 2 16 | K13LM22 | 0.053 | 0.263 | <0.001 | 0.039 0.038 0.034 | 0.068 | 0.035 0.050 2.54
SB6VS-04 2 2 17 | KI0LM12 | 0.020 | 0.631 | <0.001 | <0.012 | 0.016 0.012 | 0.033 | 0.011 0.049 2.34
SB6VS-05 2 2 18 | K12LM22 | 0.055 | 0.254 | <0.001 | 0.036 0.039 0.035 | 0.074 | 0.035 0.049 2.48
SB6VS-01 2 2 19 | K14LM22 | 0.057 | 0.247 | <0.001 | 0.032 0.036 0.033 | 0.070 | 0.033 0.336 2.08
SB6VS-04 2 2 20 | K10LM22 | 0.019 | 0.618 | <0.001 | <0.012 | 0.017 0.011 | 0.034 | 0.010 | 0.047 2.36
Batch 1 2 2 21 |BCHLM232| 0.129 0.844 | <0.001 | <0.012 | 0.073 0.285 2.57 | <0.005 | 0.818 1.33
Ustd 2 2 22 | UstdLM232 | <0.003 | 0.958 | <0.001 | <0.012 | 0.177 | <0.003 | 2.45 | <0.005 | 0.738 2.20
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Table A2. Measured Elemental Concentrations (wt%) for the Study Glasses Prepared
Using Lithium Metaborate (part 2)

Glass ID | Block | Sub-Block | Seq | Lab ID Na Ni P Pb S Ti U Zn Zr
(Wt%) (Wt%) | (Wwt%) | (Wt%) | (Wt%) | (wt%) | (wt%) | (wt%) (Wt%)
Batch 1 1 1 1 |BCHLM111| 6.78 0.586 | <0.025 | <0.005 | <0.110 | 0.393 | <0.500 | <0.005 0.062
Ustd 1 1 2 |UstdLM111| 9.09 0.858 | <0.025 | <0.005 | <0.110 | 0.599 2.09 <0.005 | <0.002
SB6VS-11 1 1 3 | KO3LM21 12.00 0.724 0.030 | <0.005 | 0.282 0.436 1.36 0.010 0.025
SB6VS-07 1 1 4 | KO4LM11 12.20 0.960 0.030 | <0.005 | 0.192 0.007 1.21 0.012 0.022
SB6VS-17 1 1 5 | KO8LM11 11.70 0.899 0.060 | <0.005 | 0.243 0.230 1.65 0.018 0.046
SB6VS-06 1 1 6 | KO9LM21 12.00 0.669 0.035 | <0.005 | 0.241 0.006 1.77 0.008 0.023
SB6VS-09 1 1 7 | KO1LM21 11.20 1.010 0.076 0.011 0.270 0.006 1.27 0.022 0.066
SB6VS-12 1 1 8 | KiiLM11 12.30 0.990 0.079 | <0.005 | 0.194 0.418 1.73 0.023 0.068
SB6VS-16 1 1 9 | K17LM21 12.10 0.898 0.056 0.005 0.264 0.229 1.59 0.020 0.047
SB6VS-12 1 1 10 | K1iLM21 12.10 0.976 0.080 | <0.005 | 0.185 0.409 1.73 0.023 0.066
SB6VS-08 1 1 11 | KO6LM21 12.30 0.993 0.032 | <0.005 | 0.266 0.411 1.23 0.009 0.024
Batch 1 1 1 12 [BCHLM121| 7.04 0.596 | <0.025 | <0.005 | <0.110 | 0.392 | <0.500 | <0.005 0.063
Ustd 1 1 13 |UstdLM121| 9.20 0.870 | <0.025 | <0.005 | <0.110 | 0.597 2.05 <0.005 | <0.002
SB6VS-09 1 1 14 | KO1LM11 11.40 1.030 0.073 0.010 0.281 0.006 1.28 0.023 0.067
SB6VS-16 1 1 15 | K17LM11 11.90 0.904 0.065 0.008 0.267 0.226 1.66 0.018 0.045
SB6VS-17 1 1 16 | KO8LM21 12.80 0.971 0.064 | <0.005 | 0.238 0.246 1.73 0.019 0.050
SB6VS-06 1 1 17 | KO9LM11 12.00 0.670 0.039 0.007 0.280 0.006 1.69 0.008 0.022
SB6VS-07 1 1 18 | K04LM21 12.20 0.957 0.031 | <0.005 | 0.176 0.006 1.24 0.010 0.022
SB6VS-08 1 1 19 | KO6LM11 13.00 1.030 0.033 | <0.005 | 0.259 0.425 1.25 0.009 0.024
SB6VS-13 1 1 20 | KO05LM21 11.80 0.792 0.056 | <0.005 | 0.222 0.199 1.37 0.020 0.041
SB6VS-13 1 1 21 | KO5LM11 11.90 0.758 0.051 | <0.005 | 0.209 0.193 1.32 0.015 0.040
SB6VS-11 1 1 22 | KO3LM11 11.80 0.698 0.034 | <0.005 | 0.273 0.413 1.19 0.009 0.024
Batch 1 1 1 23 |BCHLM131| 7.16 0.600 | <0.025 | <0.005 | <0.110 | 0.393 | <0.500 | 0.005 0.063
Ustd 1 1 24 |UstdLM131| 9.43 0.867 | <0.025 | <0.005 | <0.110 | 0.593 2.06 <0.005 | <0.002
Batch 1 1 2 1 |BCHLM112| 6.71 0.581 | <0.025 | <0.005 | <0.110 | 0.398 | <0.500 | <0.005 0.063
Ustd 1 2 2 |UstdLM112| 8.95 0.851 | <0.025 | <0.005 | <0.110 | 0.606 2.02 <0.005 | <0.002
SB6VS-09 1 2 3 | K01LM22 11.00 0.994 0.076 0.009 0.275 0.006 1.23 0.023 0.066
SB6VS-11 1 2 4 | KO3LM22 11.90 0.720 0.029 | <0.005 | 0.293 0.441 1.26 0.011 0.024
SB6VS-08 1 2 5 | K06LM12 12.50 1.010 0.034 | <0.005 | 0.289 0.435 1.24 0.010 0.024
SB6VS-13 1 2 6 | KO5LM12 11.50 0.743 0.052 | <0.005 | 0.206 0.198 1.27 0.016 0.040
SB6VS-07 1 2 7 | K04LM22 11.80 0.942 0.029 | <0.005 | 0.185 0.006 1.19 0.011 0.022
SB6VS-17 1 2 8 | K08LM12 11.50 0.891 0.065 | <0.005 | 0.254 0.233 1.54 0.019 0.046
SB6VS-12 1 2 9 [ K11LM22 11.90 0.960 0.083 | <0.005 | 0.200 0.416 1.71 0.024 0.066
SB6VS-08 1 2 10 | KO6LM22 12.10 0.981 0.031 | <0.005 | 0.275 0.419 1.20 0.010 0.024
SB6VS-17 1 2 11 | KO8LM22 12.40 0.962 0.065 | <0.005 | 0.263 0.252 1.70 0.020 0.050
Batch 1 1 2 12 |[BCHLM122| 6.81 0.589 | <0.025 | <0.005 | <0.110 | 0.399 | <0.500 | <0.005 0.063
Ustd 1 2 13 |UstdLM122| 9.01 0.861 | <0.025 | <0.005 | <0.110 | 0.606 2.03 <0.005 | <0.002
SB6VS-12 1 2 14 | K11LM12 11.90 0.989 0.086 | <0.005 | 0.201 0.422 1.73 0.024 0.068
SB6VS-06 1 2 15 | KO9LM12 11.40 0.664 0.040 0.007 0.259 0.006 1.69 0.009 0.022
SB6VS-09 1 2 16 | KO1LM12 11.00 1.020 0.078 0.011 0.288 0.006 1.26 0.024 0.068
SB6VS-16 1 2 17 | K17LM22 11.70 0.895 0.068 0.005 0.270 0.232 1.62 0.021 0.047
SB6VS-07 1 2 18 | K04LM12 11.80 0.965 0.032 | <0.005 | 0.191 0.007 1.17 0.012 0.022
SB6VS-13 1 2 19 | KO5LM22 11.00 0.787 0.056 | <0.005 | 0.225 0.203 1.36 0.022 0.041
SB6VS-11 1 2 20 | KO3LM12 11.00 0.691 0.035 | <0.005 | 0.276 0.420 1.23 0.009 0.024
SB6VS-06 1 2 21 | KO9LM22 11.60 0.678 0.039 0.005 0.268 0.006 1.68 0.008 0.023
SB6VS-16 1 2 22 | K17LM12 11.40 0.902 0.066 0.008 0.265 0.229 1.69 0.020 0.045
Batch 1 1 2 23 |BCHLM132| 6.65 0.598 | <0.025 | <0.005 | <0.110 | 0.397 | <0.500 | <0.005 0.063
Ustd 1 2 24 |UstdLM132| 8.81 0.869 | <0.025 | <0.005 | <0.110 | 0.599 2.01 <0.005 | <0.002
Batch 1 2 1 1 |BCHLM211| 6.80 0.580 | <0.025 | <0.005 | <0.110 | 0.397 | <0.500 | <0.005 0.062
Ustd 2 1 2 |UstdLM211| 9.11 0.853 | <0.025 | <0.005 | <0.110 | 0.603 2.06 <0.005 | <0.002
SB6VS-15 2 1 3 | Ki5LM11 13.30 0.958 0.054 | <0.005 | 0.251 0.248 1.71 0.021 0.053
SB6VS-05 2 1 4 | Ki2LM21 14.10 0.784 0.082 0.013 0.217 0.007 1.34 0.028 0.077
SB6VS-01 2 1 5 | Kil4LM21 12.40 0.791 0.093 0.011 0.315 0.007 2.03 0.030 0.079
SB6VS-03 2 1 6 | KI13LM11 12.30 1.140 0.090 0.005 0.261 0.464 2.01 0.029 0.080
SB6VS-10 2 1 7 | Ki6LM21 12.80 0.794 0.040 0.005 0.150 0.497 2.00 0.012 0.026
SB6VS-01 2 1 8 | Ki4LM11 12.20 0.795 0.093 0.013 0.318 0.007 1.92 0.032 0.076
SB6VS-14 2 1 9 | KO2LM11 10.30 0.719 0.049 | <0.005 | 0.204 0.191 1.32 0.015 0.040
SB6VS-14 2 1 10 | K02LM21 12.90 0.889 0.057 | <0.005 | 0.250 0.227 1.55 0.018 0.050
Batch 1 2 1 11 [BCHLM221| 6.87 0.598 | <0.025 | <0.005 | <0.110 | 0.398 | <0.500 | <0.005 0.063
Ustd 2 1 12 |UstdLM221| 9.16 0.867 | <0.025 | <0.005 | <0.110 | 0.602 2.06 <0.005 | <0.002
SB6VS-02 2 1 13 | KO7LM11 12.30 0.786 0.087 0.010 0.198 0.455 1.49 0.029 0.077
SB6VS-03 2 1 14 | K13LM21 12.60 1.180 0.099 0.005 0.273 0.472 2.05 0.030 0.082
SB6VS-05 2 1 15 | K12LM11 144 0.809 0.087 0.014 0.214 0.007 1.43 0.029 0.078
SB6VS-15 2 1 16 | K15LM21 12.9 0.940 0.049 0.006 0.236 0.239 1.63 0.021 0.051
SB6VS-10 2 1 17 | K16LM11 12.50 0.772 0.041 | <0.005 | 0.196 0.478 1.94 0.011 0.026
SB6VS-04 2 1 18 | K10LM11 12.30 1.080 0.035 0.009 0.213 0.007 2.02 0.012 0.028
SB6VS-02 2 1 19 | KO7LM21 12.30 0.778 0.088 0.010 0.194 0.438 1.39 0.030 0.078
SB6VS-04 2 1 20 | KioLm21 12.00 1.090 0.039 0.010 0.210 0.007 1.97 0.012 0.026
Batch 1 2 1 21 |BCHLM231| 6.89 0.611 | <0.025 | <0.005 | <0.110 | 0.397 | <0.500 | <0.005 0.062

25



SRNL-STI-2010-00242
Revision 0

Table A2. Measured Elemental Concentrations (wt%) for the Study Glasses Prepared
Using Lithium Metaborate (part 2)

Glass ID | Block | Sub-Block | Seq | Lab ID Na Ni P Pb S Ti U Zn Zr
(Wt%) (Wt%) | (Wwt%) | (Wt%) | (Wt%) | (wt%) | (wt%) | (wt%) (Wt%)
Ustd 2 1 22 |UstdLM231| 9.18 0.888 | <0.025 | <0.005 | <0.110 | 0.598 2.07 <0.005 | <0.002
Batch 1 2 2 1 |BCHLM212| 6.87 0.582 | <0.025 | <0.005 | <0.110 | 0.399 | <0.500 | <0.005 0.063
Ustd 2 2 2 |UstdLM212| 9.27 0.842 | <0.025 | <0.005 | <0.110 | 0.606 1.98 <0.005 | <0.002
SB6VS-01 2 2 3 | K14LM12 12.30 0.779 0.093 0.010 0.304 0.007 1.88 0.031 0.076
SB6VS-14 2 2 4 | K02LM12 10.50 0.703 0.050 | <0.005 | 0.187 0.192 1.29 0.014 0.040
SB6VS-02 2 2 5 | KO7LM12 12.60 0.777 0.093 0.009 0.203 0.459 1.35 0.028 0.077
SB6VS-05 2 2 6 | Ki2LM12 14.6 0.799 0.090 0.014 0.236 0.007 1.42 0.028 0.079
SB6VS-14 2 2 7 | K02LM22 13.00 0.872 0.059 | <0.005 | 0.236 0.227 1.55 0.018 0.049
SB6VS-15 2 2 8 | Ki5LM12 134 0.964 0.062 | <0.005 | 0.259 0.250 1.68 0.021 0.053
SB6VS-03 2 2 9 | Ki3LM12 12.50 1.140 0.105 0.005 0.273 0.466 1.92 0.029 0.081
SB6VS-15 2 2 10 | K15LM22 131 0.932 0.064 | <0.005 | 0.237 0.243 1.63 0.020 0.051
Batch 1 2 2 11 [BCHLM222| 7.04 0.593 | <0.025 | <0.005 | <0.110 | 0.401 | <0.500 | <0.005 0.063
Ustd 2 2 12 |UstdLM222| 9.33 0.871 | <0.025 | <0.005 | <0.110 | 0.612 2.01 <0.005 | <0.002
SB6VS-02 2 2 13 | KO7LM22 12.40 0.757 0.092 0.009 0.197 0.442 1.37 0.028 0.078
SB6VS-10 2 2 14 | K16LM12 12.80 0.763 0.038 | <0.005 | 0.165 0.482 1.90 0.011 0.026
SB6VS-10 2 2 15 | K16LM22 13.10 0.804 0.046 0.005 0.202 0.501 1.93 0.012 0.026
SB6VS-03 2 2 16 | K13LM22 12.80 1.170 0.100 0.006 0.277 0.476 2.01 0.030 0.082
SB6VS-04 2 2 17 | K10LM12 12.60 1.080 0.044 0.009 0.230 0.007 1.97 0.012 0.028
SB6VS-05 2 2 18 | K12LM22 14.40 0.799 0.095 0.011 0.225 0.007 1.40 0.029 0.077
SB6VS-01 2 2 19 | K14LM22 11.80 0.805 0.106 0.012 0.324 0.007 1.88 0.030 0.078
SB6VS-04 2 2 20 | K10LM22 12.20 1.070 0.040 0.009 0.235 0.007 1.92 0.012 0.026
Batch 1 2 2 21 |BCHLM232| 7.04 0.603 | <0.025 | <0.005 | <0.110 | 0.403 | <0.500 | <0.005 0.063
Ustd 2 2 22 |UstdLM232| 9.40 0.879 | <0.025 | <0.005 | <0.110 | 0.611 2.02 <0.005 | <0.002
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Table A3. Measured Elemental Concentrations (wt%) for the Study Glasses Prepared

Using Peroxide Fusion

Glass ID Block Sub-Block Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (wt%)
Batch 1 1 1 1 BCHPF111 2.63 2.34 8.99 2.03 235
Ustd 1 1 2 UstdPF111 2.19 2.76 9.24 1.39 21.2
SB6VS-02 1 1 3 KO7PF21 5.44 1.51 6.20 2.30 23.0
SB6VS-03 1 1 4 K13PF21 5.76 1.51 4.58 2.29 22.8
SB6VS-10 1 1 5 K16PF21 4.61 1.47 6.30 2.27 22.6
SB6VS-02 1 1 6 KO7PF11 5.29 1.43 6.00 2.24 22.1
SB6VS-14 1 1 7 K02PF11 4.84 1.49 5.15 2.31 22.6
SB6VS-04 1 1 8 K10PF11 5.23 1.42 5.36 221 21.6
SB6VS-17 1 1 9 KO08PF11 5.65 1.35 6.15 2.07 20.8
SB6VS-12 1 1 10 K11PF11 4.49 1.44 5.04 2.22 21.9
SB6VS-03 1 1 11 K13PF11 5.74 1.48 4.57 2.28 22.7
Batch 1 1 1 12 BCHPF121 2.63 2.29 8.96 2.04 235
Ustd 1 1 13 UstdPF121 2.20 2.72 9.22 1.39 21.2
SB6VS-08 1 1 14 KO6PF11 4.35 1.41 5.95 2.20 212
SB6VS-08 1 1 15 KO06PF21 4.40 141 6.00 2.19 214
SB6VS-14 1 1 16 K02PF21 4.82 1.50 5.18 2.34 22.9
SB6VS-05 1 1 17 K12PF11 5.62 1.43 5.05 2.23 219
SB6VS-12 1 1 18 K11PF21 4.49 1.42 4.97 221 21.8
SB6VS-10 1 1 19 K16PF11 4.47 1.43 6.22 2.24 22.1
SB6VS-04 1 1 20 K10PF21 5.22 1.42 5.37 2.22 21.7
SB6VS-17 1 1 21 KO08PF21 5.78 1.37 6.26 2.15 21.2
SB6VS-05 1 1 22 K12PF21 5.85 1.50 5.27 2.34 22.8
Batch 1 1 1 23 BCHPF131 2.62 2.31 8.97 2.06 23.6
Ustd 1 1 24 UstdPF131 2.20 2.72 9.23 1.41 21.2
Batch 1 1 2 1 BCHPF112 2.62 2.37 8.97 2.03 235
Ustd 1 2 2 UstdPF112 2.18 2.77 9.26 1.37 21.2
SB6VS-04 1 2 3 K10PF22 5.23 1.45 5.40 2.16 21.8
SB6VS-03 1 2 4 K13PF12 5.73 1.53 4.58 2.25 22.8
SB6VS-17 1 2 5 KO08PF12 5.68 1.38 6.20 2.07 20.9
SB6VS-04 1 2 6 K10PF12 5.24 1.45 5.40 2.17 217
SB6VS-02 1 2 7 KO7PF12 5.27 1.47 6.06 2.20 22.3
SB6VS-08 1 2 8 KO06PF22 4.40 1.44 6.05 2.13 21.6
SB6VS-08 1 2 9 KO06PF12 4.34 1.44 5.99 2.13 214
SB6VS-02 1 2 10 KO7PF22 5.44 1.52 6.24 2.28 23.1
SB6VS-17 1 2 11 KO08PF22 5.76 1.40 6.28 2.09 21.2
Batch 1 1 2 12 BCHPF122 2.62 2.35 9.00 2.03 23.6
Ustd 1 2 13 UstdPF122 2.16 2.80 9.28 1.37 21.2
SB6VS-05 1 2 14 K12PF22 5.85 1.53 5.30 2.28 22.8
SB6VS-14 1 2 15 KO02PF22 4.85 1.55 5.24 2.28 23.1
SB6VS-14 1 2 16 K02PF12 4.80 1.53 5.18 2.24 22.9
SB6VS-10 1 2 17 K16PF12 451 1.48 6.27 2.19 22.3
SB6VS-03 1 2 18 K13PF22 5.74 1.53 4.62 2.24 23.0
SB6VS-10 1 2 19 K16PF22 4.57 1.53 6.37 2.20 22.7
SB6VS-05 1 2 20 K12PF12 5.58 1.47 5.13 2.16 22.1
SB6VS-12 1 2 21 K11PF12 4.54 1.50 5.09 2.20 22.2
SB6VS-12 1 2 22 K11PF22 4.50 1.46 5.00 2.14 218
Batch 1 1 2 23 BCHPF132 2.59 2.36 9.02 2.01 23.7
Ustd 1 2 24 UstdPF132 2.18 2.80 9.32 1.39 21.3
Batch 1 2 1 1 BCHPF211 2.61 2.34 8.94 2.01 23.3
Ustd 2 1 2 UstdPF211 2.15 2.76 9.20 1.37 21.2
SB6VS-15 2 1 3 K15PF11 4.98 1.45 5.43 2.17 21.7
SB6VS-11 2 1 4 KO3PF11 5.61 1.48 4.32 2.22 22.3
SB6VS-06 2 1 5 K09PF21 5.47 1.58 5.35 2.34 234
SB6VS-16 2 1 6 K17PF11 5.56 1.48 6.06 221 225
SB6VS-01 2 1 7 K14PF11 5.48 1.52 5.99 2.26 224
SB6VS-13 2 1 8 KO5PF11 5.60 1.48 5.03 2.19 22.2
SB6VS-06 2 1 9 KO9PF11 5.26 1.48 5.11 2.24 224
SB6VS-09 2 1 10 KO01PF21 4.58 1.50 6.29 2.24 225
Batch 1 2 1 11 BCHPF221 2.63 2.37 9.06 2.03 23.6
Ustd 2 1 12 UstdPF221 2.16 2.77 9.23 1.37 21.2
SB6VS-13 2 1 13 KO5PF21 5.95 1.59 5.35 2.33 234
SB6VS-01 2 1 14 K14PF21 5.56 1.54 6.09 231 23.0
SB6VS-11 2 1 15 KO03PF21 5.64 1.49 4.34 2.22 22.3
SB6VS-15 2 1 16 K15PF21 5.14 1.52 5.63 2.24 22.6
SB6VS-16 2 1 17 K17PF21 5.60 151 6.11 2.24 225
SB6VS-09 2 1 18 KO01PF11 4.50 1.49 6.21 221 225
SB6VS-07 2 1 19 K04PF21 5.67 1.50 5.10 2.22 225
SB6VS-07 2 1 20 KO04PF11 5.72 1.52 5.16 2.23 22.7
Batch 1 2 1 21 BCHPF231 2.63 2.38 9.06 2.02 23.7
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Table A3. Measured Elemental Concentrations (wt%) for the Study Glasses Prepared

Using Peroxide Fusion

Glass ID Block Sub-Block Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (wt%)

Ustd 2 1 22 UstdPF231 2.15 2.78 9.24 1.37 213
Batch 1 2 2 1 BCHPF212 2.60 2.32 8.96 2.02 23.7
Ustd 2 2 2 UstdPF212 2.12 2.75 9.21 1.39 214
SB6VS-06 2 2 3 KO09PF22 5.49 1.62 5.30 2.36 235
SB6VS-09 2 2 4 KO1PF22 4.52 1.53 6.19 2.24 22.6
SB6VS-07 2 2 5 KO04PF22 5.64 1.50 5.05 2.20 225
SB6VS-01 2 2 6 K14PF22 5.52 1.53 6.03 2.29 23.0
SB6VS-15 2 2 7 K15PF12 4.96 1.43 5.41 2.14 21.8
SB6VS-11 2 2 8 KO3PF12 5.58 1.44 4.28 2.20 22.2
SB6VS-13 2 2 9 KO5PF22 5.93 1.52 5.32 2.29 23.6
SB6VS-16 2 2 10 K17PF22 5.58 1.44 6.06 2.22 225
Batch 1 2 2 11 BCHPF222 2.60 2.29 8.99 2.05 23.7
Ustd 2 2 12 UstdPF222 2.11 2.68 9.15 1.34 21.1
SB6VS-11 2 2 13 KO3PF22 5.61 1.50 4.32 221 222
SB6VS-16 2 2 14 K17PF12 5.53 151 6.01 2.20 22.3
SB6VS-01 2 2 15 K14PF12 5.44 1.53 5.95 221 22.3
SB6VS-15 2 2 16 K15PF22 5.15 1.54 5.61 2.19 225
SB6VS-09 2 2 17 KO01PF12 451 1.51 6.18 2.16 22.2
SB6VS-13 2 2 18 KO5PF12 5.58 1.48 5.02 2.12 22.1
SB6VS-06 2 2 19 KO09PF12 5.24 1.50 5.10 2.16 22.3
SB6VS-07 2 2 20 K04PF12 5.72 1.52 5.13 2.18 225
Batch 1 2 2 21 BCHPF232 2.61 2.36 9.02 1.98 235
Ustd 2 2 22 UstdPF232 2.13 2.75 9.19 1.32 21.1
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Table A4. Average Measured Chemical Compositions Versus Targeted Compositions

Measured Targeted Difference of % Difference of

Glass ID Oxide (wt%) (wt%) Measured vs Targeted (wt%) Measured vs Targeted

Batch 1 Al,O4 4.9426 4.8770 0.0656 1.3%

Batch 1 B.O; 7.5346 7.7770 -0.2424 -3.1%

Batch 1 BaO 0.1426 0.1510 -0.0084 -5.5%

Batch 1 Ca0o 1.1842 1.2200 -0.0358 -2.9%

Batch 1 Ce,03 0.0070 0.0000 0.0070

Batch 1 Cr,03 0.1049 0.1070 -0.0021 -2.0%

Batch 1 Cuo 0.3573 0.3990 -0.0417 -10.5%

Batch 1 Fe,03 12.8602 12.8390 0.0212 0.2%

Batch 1 K,0 3.1932 3.3270 -0.1338 -4.0%

Batch 1 La,05 0.0029 0.0000 0.0029

Batch 1 Li,O 4.3614 4.4290 -0.0676 -1.5%

Batch 1 MgO 1.3224 1.4190 -0.0966 -6.8%

Batch 1 MnO 1.7012 1.7260 -0.0248 -1.4%

Batch 1 Na,O 9.2855 9.0030 0.2825 3.1%

Batch 1 NiO 0.7547 0.7510 0.0037 0.5%

Batch 1 P,0s 0.0286 0.0000 0.0286

Batch 1 PbO 0.0027 0.0000 0.0027

Batch 1 Sio, 50.4340 50.2200 0.2140 0.4%

Batch 1 SO, 0.1648 0.0000 0.1648

Batch 1 TiO, 0.6626 0.6770 -0.0144 -2.1%

Batch 1 U305 0.2948 0.0000 0.2948

Batch 1 ZnO 0.0034 0.0000 0.0034

Batch 1 Zr0, 0.0848 0.0980 -0.0132 -13.5%

Batch 1 Sum 99.4308 99.0200 0.4108 0.4%
SB6VS-01 Al,O4 10.3923 10.0274 0.3648 3.6%
SB6VS-01 B.O; 4.9264 5.1200 -0.1936 -3.8%
SB6VS-01 BaO 0.0628 0.0515 0.0113 21.9%
SB6VS-01 Ca0o 0.3568 0.2794 0.0774 27.7%
SB6VS-01 Ce,03 0.0430 0.0802 -0.0372 -46.3%
SB6VS-01 Cr,03 0.0618 0.0463 0.0155 33.4%
SB6VS-01 CuO 0.0416 0.0414 0.0002 0.5%
SB6VS-01 Fe,03 8.5996 9.6556 -1.0559 -10.9%
SB6VS-01 K,0 0.0888 0.0332 0.0556 167.3%
SB6VS-01 La;03 0.0378 0.0410 -0.0031 -1.7%
SB6VS-01 Li,O 4.8817 5.1200 -0.2383 -4.7%
SB6VS-01 MgO 0.5729 0.4964 0.0765 15.4%
SB6VS-01 MnO 2.6631 2.2489 0.4142 18.4%
SB6VS-01 Na,O 16.4119 13.7301 2.6818 19.5%
SB6VS-01 NiO 1.0085 0.8608 0.1477 17.2%
SB6VS-01 P,0s 0.2205 0.1712 0.0494 28.8%
SB6VS-01 PbO 0.0124 0.0110 0.0014 13.1%
SB6VS-01 Sio, 48.5086 49.2120 -0.7034 -1.4%
SB6VS-01 SO, 0.9445 0.6228 0.3217 51.6%
SB6VS-01 TiO, 0.0117 0.0000 0.0117
SB6VS-01 U305 2.2729 2.0340 0.2389 11.7%
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Measured Targeted Difference of % Difference of

Glass ID Oxide (wt%) (wt%) Measured vs Targeted (wt%) Measured vs Targeted
SB6VS-01 Zn0 0.0383 0.0270 0.0113 41.8%
SB6VS-01 Zr0, 0.1043 0.0898 0.0146 16.2%
SB6VS-01 Sum 102.2629 100.0000 2.2629 2.3%
SB6VS-02 AlL,O3 10.1277 9.7888 0.3390 3.5%
SB6VS-02 B.O; 4.7735 5.1200 -0.3465 -6.8%
SB6VS-02 BaO 0.0636 0.0515 0.0121 23.5%
SB6VS-02 CaO 0.9018 0.7294 0.1724 23.6%
SB6VS-02 Ce,0; 0.0483 0.0802 -0.0319 -39.8%
SB6VS-02 Cr,0, 0.0552 0.0463 0.0089 19.2%
SB6VS-02 Cuo 0.0438 0.0414 0.0024 5.8%
SB6VS-02 Fe,0; 8.7569 9.6556 -0.8986 -9.3%
SB6VS-02 K,0 0.0909 0.0332 0.0577 173.6%
SB6VS-02 La,03 0.0402 0.0410 -0.0008 -1.9%
SB6VS-02 Li,O 4.8548 5.1200 -0.2652 -5.2%
SB6VS-02 Mgo 0.0808 0.0616 0.0193 31.3%
SB6VS-02 MnO 2.6244 2.2489 0.3754 16.7%
SB6VS-02 Na,O 16.7152 13.7301 2.9851 21.7%
SB6VS-02 NiO 0.9856 0.8608 0.1248 14.5%
SB6VS-02 P20s 0.2062 0.1712 0.0350 20.5%
SB6VS-02 PbO 0.0102 0.0110 -0.0007 -6.6%
SB6VS-02 Sio, 48.4017 49.6271 -1.2255 -2.5%
SB6VS-02 SO, 0.5932 0.3830 0.2101 54.9%
SB6VS-02 TiO, 0.7481 0.6606 0.0875 13.2%
SB6VS-02 U30s 1.6509 1.4216 0.2292 16.1%
SB6VS-02 Zno 0.0358 0.0270 0.0088 32.6%
SB6VS-02 Zr0, 0.1047 0.0898 0.0149 16.6%
SB6VS-02 Sum 101.9141 100.0000 1.9141 1.9%
SB6VS-03 AlL,O3 10.8505 10.3511 0.4994 4.8%
SB6VS-03 B.O; 4.8701 5.1200 -0.2499 -4.9%
SB6VS-03 BaO 0.0581 0.0515 0.0065 12.7%
SB6VS-03 CaO 0.3659 0.2794 0.0865 31.0%
SB6VS-03 Ce,0; 0.0469 0.0802 -0.0334 -41.6%
SB6VS-03 Cr,0, 0.0559 0.0463 0.0096 20.8%
SB6VS-03 Cuo 0.0419 0.0414 0.0005 1.2%
SB6VS-03 Fe,0; 6.5587 7.8077 -1.2489 -16.0%
SB6VS-03 K;0 0.0837 0.0332 0.0505 151.9%
SB6VS-03 La,03 0.0402 0.0410 -0.0008 -1.9%
SB6VS-03 Li,O 4.8763 5.1200 -0.2437 -4.8%
SB6VS-03 Mgo 0.0804 0.0616 0.0189 30.6%
SB6VS-03 MnO 3.2474 2.7288 0.5186 19.0%
SB6VS-03 Na,O 16.9174 13.7301 3.1873 23.2%
SB6VS-03 NiO 1.4729 1.2643 0.2086 16.5%
SB6VS-03 P20s 0.2257 0.1712 0.0545 31.8%
SB6VS-03 PbO 0.0057 0.0110 -0.0053 -48.4%
SB6VS-03 Sio, 48.8295 49.6271 -0.7976 -1.6%
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SB6VS-03 SO, 0.8119 0.6228 0.1891 30.4%
SB6VS-03 TiO, 0.7831 0.6606 0.1225 18.5%
SB6VS-03 Us0g 2.3555 2.0340 0.3215 15.8%
SB6VS-03 ZnO 0.0367 0.0270 0.0097 36.0%
SB6VS-03 Zro, 0.1098 0.0898 0.0200 22.2%
SB6VS-03 Sum 102.7247 100.0000 2.7247 2.7%
SB6VS-04 AlLO3 9.8821 9.7614 0.1207 1.2%
SB6VS-04 B,03 4.6206 5.1200 -0.4994 -9.8%
SB6VS-04 BaO 0.0221 0.0174 0.0047 26.9%
SB6VS-04 Ca0O 0.8742 0.7294 0.1448 19.9%
SB6VS-04 Ce,03 0.0070 0.0270 -0.0200 -74.0%
SB6VS-04 Cr,03 0.0245 0.0156 0.0089 56.8%
SB6VS-04 Cuo 0.0141 0.0140 0.0001 0.8%
SB6VS-04 Fe,03 7.6954 9.6556 -1.9602 -20.3%
SB6VS-04 K20 0.0404 0.0112 0.0291 260.0%
SB6VS-04 La,05 0.0120 0.0138 -0.0018 -13.0%
SB6VS-04 Li,O 4.7149 5.1200 -0.4051 -71.9%
SB6VS-04 MgO 0.0779 0.0616 0.0164 26.6%
SB6VS-04 MnO 3.0472 2.7288 0.3184 11.7%
SB6VS-04 Na,O 16.5467 13.7301 2.8166 20.5%
SB6VS-04 NiO 1.3743 1.2643 0.1100 8.7%
SB6VS-04 P20s 0.0905 0.0577 0.0328 56.8%
SB6VS-04 PbO 0.0100 0.0037 0.0063 169.8%
SB6VS-04 Sio, 46.4228 49.2120 -2.7892 -5.7%
SB6VS-04 SO, 0.6651 0.3830 0.2820 73.6%
SB6VS-04 TiO, 0.0117 0.0000 0.0117
SB6VS-04 U305 2.3230 2.0340 0.2890 14.2%
SB6VS-04 ZnO 0.0149 0.0091 0.0058 64.1%
SB6VS-04 Zro, 0.0365 0.0303 0.0062 20.5%
SB6VS-04 Sum 98.5282 100.0000 -1.4718 -1.5%
SB6VS-05 Al,O4 10.8174 10.5307 0.2867 2.7%
SB6VS-05 B,0; 4.7735 5.1200 -0.3465 -6.8%
SB6VS-05 BaO 0.0622 0.0515 0.0107 20.8%
SB6VS-05 CaO 0.3610 0.2794 0.0816 29.2%
SB6VS-05 Ce,03 0.0489 0.0802 -0.0313 -39.0%
SB6VS-05 Cr,03 0.0566 0.0463 0.0103 22.3%
SB6VS-05 Cuo 0.0441 0.0414 0.0027 6.5%
SB6VS-05 Fe,03 7.4166 7.9319 -0.5153 -6.5%
SB6VS-05 K20 0.0888 0.0332 0.0556 167.3%
SB6VS-05 La,05 0.0416 0.0410 0.0007 1.6%
SB6VS-05 Li,O 4.8494 5.1200 -0.2706 -5.3%
SB6VS-05 MgO 0.0796 0.0616 0.0180 29.3%
SB6VS-05 MnO 3.2312 2.7288 0.5024 18.4%
SB6VS-05 Na,O 19.3775 15.7576 3.6199 23.0%
SB6VS-05 NiO 1.0151 0.8608 0.1544 17.9%
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SB6VS-05 P,0s 0.2028 0.1712 0.0316 18.5%
SB6VS-05 PbO 0.0140 0.0110 0.0031 27.9%
SB6VS-05 Sio, 47.9203 49.2120 -1.2917 -2.6%
SB6VS-05 SO, 0.6681 0.3830 0.2850 74.4%
SB6VS-05 TiO, 0.0117 0.0000 0.0117

SB6VS-05 U305 1.6479 1.4216 0.2263 15.9%
SB6VS-05 Zno 0.0355 0.0270 0.0085 31.4%
SB6VS-05 Zr0, 0.1050 0.0898 0.0152 17.0%
SB6VS-05 Sum 102.8696 100.0000 2.8696 2.9%
SB6VS-06 Al,O4 10.1372 9.8104 0.3268 3.3%
SB6VS-06 B.O; 4.9747 5.1200 -0.1453 -2.8%
SB6VS-06 BaO 0.0184 0.0174 0.0011 6.1%
SB6VS-06 Ca0o 0.7626 0.7294 0.0332 4.6%
SB6VS-06 Ce,03 0.0070 0.0270 -0.0200 -74.0%
SB6VS-06 Cr,03 0.0241 0.0156 0.0085 54.5%
SB6VS-06 Cuo 0.0106 0.0140 -0.0033 -23.8%
SB6VS-06 Fe,0, 7.4559 7.8077 -0.3518 -4.5%
SB6VS-06 K,0 0.0425 0.0112 0.0313 278.8%
SB6VS-06 La;03 0.0091 0.0138 -0.0047 -34.2%
SB6VS-06 Li,O 4.8978 5.1200 -0.2222 -4.3%
SB6VS-06 MgO 0.0663 0.0616 0.0048 7.8%
SB6VS-06 MnO 2.2531 2.2489 0.0042 0.2%
SB6VS-06 Na,O 15.8390 15.7576 0.0814 0.5%
SB6VS-06 NiO 0.8529 0.8608 -0.0079 -0.9%
SB6VS-06 P,0s 0.0876 0.0577 0.0299 51.8%
SB6VS-06 PbO 0.0058 0.0037 0.0021 56.8%
SB6VS-06 Sio, 48.9900 49.6271 -0.6371 -1.3%
SB6VS-06 SO, 0.7849 0.6228 0.1621 26.0%
SB6VS-06 TiO, 0.0100 0.0000 0.0100

SB6VS-06 U305 2.0135 2.0340 -0.0205 -1.0%
SB6VS-06 ZnO 0.0103 0.0091 0.0012 12.8%
SB6VS-06 Zr0, 0.0304 0.0303 0.0001 0.4%
SB6VS-06 Sum 99.2844 100.0000 -0.7156 -0.7%
SB6VS-07 Al,O4 10.7465 10.5307 0.2158 2.0%
SB6VS-07 B.O; 4.8620 5.1200 -0.2580 -5.0%
SB6VS-07 BaO 0.0190 0.0174 0.0016 9.3%
SB6VS-07 Ca0o 0.3274 0.2794 0.0481 17.2%
SB6VS-07 Ce,03 0.0070 0.0270 -0.0200 -74.0%
SB6VS-07 Cr,03 0.0212 0.0156 0.0056 35.8%
SB6VS-07 Cuo 0.0119 0.0140 -0.0021 -14.9%
SB6VS-07 Fe,0, 7.3058 7.8077 -0.5019 -6.4%
SB6VS-07 K,0 0.0485 0.0112 0.0373 332.6%
SB6VS-07 La;03 0.0094 0.0138 -0.0044 -32.1%
SB6VS-07 Li,O 4.7525 5.1200 -0.3675 -1.2%
SB6VS-07 MgO 0.4950 0.4964 -0.0014 -0.3%
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SB6VS-07 MnO 2.2757 2.2489 0.0268 1.2%
SB6VS-07 Na,O 16.1760 15.5010 0.6750 4.4%
SB6VS-07 NiO 1.2165 1.2643 -0.0478 -3.8%
SB6VS-07 P,0s 0.0699 0.0577 0.0122 21.1%
SB6VS-07 PbO 0.0027 0.0037 -0.0010 -27.1%
SB6VS-07 Sio, 48.2412 49.6271 -1.3859 -2.8%
SB6VS-07 SO, 0.5572 0.3830 0.1742 45.5%
SB6VS-07 TiO, 0.0108 0.0000 0.0108
SB6VS-07 U30g 1.4180 1.4216 -0.0037 -0.3%
SB6VS-07 Zno 0.0140 0.0091 0.0049 53.8%
SB6VS-07 Zr0, 0.0297 0.0303 -0.0006 -1.8%
SB6VS-07 Sum 98.6187 100.0000 -1.3813 -1.4%
SB6VS-08 AlL,O3 8.2618 8.4575 -0.1956 -2.3%
SB6VS-08 B.O; 4.5884 5.1200 -0.5316 -10.4%
SB6VS-08 BaO 0.0207 0.0174 0.0033 18.9%
SB6VS-08 Ca0O 0.3267 0.2794 0.0474 17.0%
SB6VS-08 Ce,03 0.0070 0.0270 -0.0200 -74.0%
SB6VS-08 Cr,0, 0.0248 0.0156 0.0092 59.2%
SB6VS-08 Cuo 0.0110 0.0140 -0.0030 -21.6%
SB6VS-08 Fe,0, 8.5746 9.6556 -1.0809 -11.2%
SB6VS-08 K,0 0.0503 0.0112 0.0391 348.7%
SB6VS-08 La,03 0.0106 0.0138 -0.0033 -23.6%
SB6VS-08 Li,O 4.6556 5.1200 -0.4644 -9.1%
SB6VS-08 Mgo 0.0717 0.0616 0.0102 16.5%
SB6VS-08 MnO 2.3500 2.2489 0.1011 4.5%
SB6VS-08 Na,O 16.8163 15.6759 1.1404 7.3%
SB6VS-08 NiO 1.2770 1.2643 0.0126 1.0%
SB6VS-08 P,0s 0.0745 0.0577 0.0167 29.0%
SB6VS-08 PbO 0.0027 0.0037 -0.0010 -27.1%
SB6VS-08 Sio, 45.7810 49.2120 -3.4310 -7.0%
SB6VS-08 SO, 0.8156 0.6228 0.1928 31.0%
SB6VS-08 TiO, 0.7047 0.6606 0.0441 6.7%
SB6VS-08 U30g 1.4504 1.4216 0.0288 2.0%
SB6VS-08 Zno 0.0118 0.0091 0.0027 29.9%
SB6VS-08 Zr0, 0.0324 0.0303 0.0021 7.1%
SB6VS-08 Sum 95.9203 100.0000 -4.0797 -4.1%
SB6VS-09 Al,O3 8.5547 8.4575 0.0972 1.1%
SB6VS-09 B.O; 4.8540 5.1200 -0.2660 -5.2%
SB6VS-09 BaO 0.0553 0.0515 0.0038 7.3%
SB6VS-09 Ca0O 0.8052 0.7294 0.0759 10.4%
SB6VS-09 Ce,03 0.0498 0.0802 -0.0304 -37.9%
SB6VS-09 Cr,0, 0.0508 0.0463 0.0045 9.7%
SB6VS-09 Cuo 0.0385 0.0414 -0.0029 -71.1%
SB6VS-09 Fe,0; 8.8892 9.6556 -0.7664 -7.9%
SB6VS-09 K,0 0.0783 0.0332 0.0451 135.5%
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SB6VS-09 La,05 0.0352 0.0410 -0.0058 -14.1%
SB6VS-09 Li,O 4.7633 5.1200 -0.3567 -7.0%
SB6VS-09 MgO 0.5394 0.4964 0.0429 8.6%
SB6VS-09 MnO 2.8342 2.7288 0.1054 3.9%
SB6VS-09 Na,O 15.0302 14.1639 0.8663 6.1%
SB6VS-09 NiO 1.2897 1.2643 0.0254 2.0%
SB6VS-09 P20s 0.1736 0.1712 0.0024 1.4%
SB6VS-09 PbO 0.0110 0.0110 0.0001 0.8%
SB6VS-09 Sio, 48.0273 49.6271 -1.5998 -3.2%
SB6VS-09 SO, 0.8344 0.6228 0.2116 34.0%
SB6VS-09 TiO, 0.0100 0.0000 0.0100

SB6VS-09 U305 1.4858 1.4216 0.0642 4.5%
SB6VS-09 ZnO 0.0286 0.0270 0.0016 6.1%
SB6VS-09 Zro, 0.0902 0.0898 0.0004 0.4%
SB6VS-09 Sum 98.5291 100.0000 -1.4709 -1.5%
SB6VS-10 Al,O4 8.5783 8.4575 0.1208 1.4%
SB6VS-10 B.O; 47574 5.1200 -0.3626 -71.1%
SB6VS-10 BaO 0.0226 0.0174 0.0052 30.2%
SB6VS-10 Ca0O 0.3529 0.2794 0.0736 26.3%
SB6VS-10 Ce,03 0.0070 0.0270 -0.0200 -74.0%
SB6VS-10 Cr,03 0.0263 0.0156 0.0107 68.5%
SB6VS-10 CuO 0.0081 0.0140 -0.0058 -41.7%
SB6VS-10 Fe,03 8.9928 9.6556 -0.6627 -6.9%
SB6VS-10 K20 0.0385 0.0112 0.0273 243.9%
SB6VS-10 La,05 0.0117 0.0138 -0.0021 -15.1%
SB6VS-10 Li,O 4.7902 5.1200 -0.3298 -6.4%
SB6VS-10 MgO 0.5734 0.4964 0.0769 15.5%
SB6VS-10 MnO 3.1828 2.7288 0.4540 16.6%
SB6VS-10 Na,O 17.2544 14.3770 2.8774 20.0%
SB6VS-10 NiO 0.9967 0.8608 0.1359 15.8%
SB6VS-10 P20s 0.0945 0.0577 0.0368 63.8%
SB6VS-10 PbO 0.0040 0.0037 0.0003 9.4%
SB6VS-10 Sio, 47.9738 49.6271 -1.6533 -3.3%
SB6VS-10 SO, 0.5340 0.3830 0.1510 39.4%
SB6VS-10 TiO, 0.8165 0.6606 0.1559 23.6%
SB6VS-10 U305 2.2906 2.0340 0.2566 12.6%
SB6VS-10 ZnO 0.0143 0.0091 0.0052 57.3%
SB6VS-10 Zro, 0.0351 0.0303 0.0048 16.0%
SB6VS-10 Sum 101.3568 100.0000 1.3568 1.4%
SB6VS-11 Al,O4 10.6001 10.5307 0.0694 0.7%
SB6VS-11 B.O; 47574 5.1200 -0.3626 -71.1%
SB6VS-11 BaO 0.0207 0.0174 0.0033 18.9%
SB6VS-11 Ca0O 0.8227 0.7294 0.0934 12.8%
SB6VS-11 Ce,03 0.0070 0.0270 -0.0200 -74.0%
SB6VS-11 Cr,03 0.0234 0.0156 0.0078 49.8%
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SB6VS-11 Cuo 0.0131 0.0140 -0.0008 -5.9%
SB6VS-11 Fe,0, 6.1692 7.8077 -1.6385 -21.0%
SB6VS-11 K,0 0.0599 0.0112 0.0487 434.7%
SB6VS-11 La,03 0.0123 0.0138 -0.0015 -10.8%
SB6VS-11 Li,O 4.7633 5.1200 -0.3567 -7.0%
SB6VS-11 MgO 0.5112 0.4964 0.0147 3.0%
SB6VS-11 MnO 2.8213 2.7288 0.0925 3.4%
SB6VS-11 Na,O 15.7379 14.4894 1.2485 8.6%
SB6VS-11 NiO 0.9012 0.8608 0.0405 4.7%
SB6VS-11 P20s 0.0733 0.0577 0.0156 27.0%
SB6VS-11 PbO 0.0027 0.0037 -0.0010 -27.1%
SB6VS-11 Sio, 47.5994 49.2120 -1.6126 -3.3%
SB6VS-11 SO, 0.8418 0.6228 0.2190 35.2%
SB6VS-11 TiO, 0.7131 0.6606 0.0525 7.9%
SB6VS-11 U30s 1.4858 1.4216 0.0642 4.5%
SB6VS-11 Zno 0.0121 0.0091 0.0030 33.3%
SB6VS-11 Zr0, 0.0328 0.0303 0.0025 8.2%
SB6VS-11 Sum 97.9823 100.0000 -2.0177 -2.0%
SB6VS-12 Al,O4 8.5122 8.5734 -0.0612 -0.7%
SB6VS-12 B.O; 4.6850 5.1200 -0.4350 -8.5%
SB6VS-12 BaO 0.0533 0.0515 0.0018 3.5%
SB6VS-12 CaO 0.7731 0.7294 0.0437 6.0%
SB6VS-12 Ce,0, 0.0448 0.0802 -0.0354 -44.1%
SB6VS-12 Cr,03 0.0486 0.0463 0.0023 5.0%
SB6VS-12 Cuo 0.0357 0.0414 -0.0057 -13.9%
SB6VS-12 Fe,0, 7.1842 7.8077 -0.6234 -8.0%
SB6VS-12 K,0 0.0915 0.0332 0.0583 175.4%
SB6VS-12 La,03 0.0361 0.0410 -0.0049 -12.0%
SB6VS-12 Li,O 4.7202 5.1200 -0.3998 -7.8%
SB6VS-12 MgO 0.4954 0.4964 -0.0010 -0.2%
SB6VS-12 MnO 2.2693 2.2489 0.0204 0.9%
SB6VS-12 Na,O 16.2434 15.7576 0.4858 3.1%
SB6VS-12 NiO 1.2455 1.2643 -0.0189 -1.5%
SB6VS-12 P20s 0.1879 0.1712 0.0167 9.8%
SB6VS-12 PbO 0.0027 0.0110 -0.0083 -75.4%
SB6VS-12 Sio, 46.9042 49.2120 -2.3079 -4.7%
SB6VS-12 SO, 0.5842 0.3830 0.2012 52.5%
SB6VS-12 TiO, 0.6943 0.6606 0.0337 5.1%
SB6VS-12 U30s 2.0341 2.0340 0.0001 0.0%
SB6VS-12 ZnO 0.0293 0.0270 0.0023 8.4%
SB6VS-12 Zr0, 0.0905 0.0898 0.0007 0.8%
SB6VS-12 Sum 96.9659 100.0000 -3.0341 -3.0%
SB6VS-13 Al,O4 10.8930 8.4717 2.4213 28.6%
SB6VS-13 B.O; 4.8862 5.4400 -0.5538 -10.2%
SB6VS-13 BaO 0.0335 0.0304 0.0031 10.0%
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Table A4. Average Measured Chemical Compositions Versus Targeted Compositions

Measured Targeted Difference of % Difference of
Glass ID Oxide (wt%) (wt%) Measured vs Targeted (wt%) Measured vs Targeted
SB6VS-13 Ca0O 0.5345 0.4481 0.0864 19.3%
SB6VS-13 Ce,03 0.0193 0.0474 -0.0281 -59.2%
SB6VS-13 Cr,03 0.0362 0.0274 0.0088 32.3%
SB6VS-13 Cuo 0.0232 0.0245 -0.0013 -5.4%
SB6VS-13 Fe,03 7.4058 7.7897 -0.3839 -4.9%
SB6VS-13 K,0 0.0804 0.0196 0.0608 309.4%
SB6VS-13 La,05 0.0208 0.0242 -0.0034 -14.0%
SB6VS-13 Li,O 4.8063 5.4400 -0.6337 -11.6%
SB6VS-13 MgO 0.2662 0.2470 0.0192 7.8%
SB6VS-13 MnO 2.3145 2.2125 0.1020 4.6%
SB6VS-13 Na,O 15.5694 14.0158 1.5536 11.1%
SB6VS-13 NiO 0.9798 0.9424 0.0375 4.0%
SB6VS-13 P,0s 0.1232 0.1011 0.0220 21.8%
SB6VS-13 PbO 0.0027 0.0065 -0.0038 -58.4%
SB6VS-13 Sio, 48.8295 52.3718 -3.5423 -6.8%
SB6VS-13 SO, 0.6456 0.4475 0.1981 44.3%
SB6VS-13 TiO, 0.3307 0.2918 0.0389 13.3%
SB6VS-13 U30g 1.5683 1.5316 0.0367 2.4%
SB6VS-13 Zno 0.0227 0.0160 0.0068 42.4%
SB6VS-13 Zr0, 0.0547 0.0530 0.0017 3.1%
SB6VS-13 Sum 99.4471 100.0000 -0.5529 -0.6%
SB6VS-14 Al,O4 9.1216 9.0012 0.1204 1.3%
SB6VS-14 B,03 4.8862 5.2800 -0.3938 -71.5%
SB6VS-14 BaO 0.0318 0.0323 -0.0005 -1.6%
SB6VS-14 Ca0O 0.4827 0.4761 0.0067 1.4%
SB6VS-14 Ce,03 0.0170 0.0504 -0.0334 -66.3%
SB6VS-14 Cr,03 0.0358 0.0291 0.0067 23.2%
SB6VS-14 Cuo 0.0213 0.0260 -0.0047 -18.2%
SB6VS-14 Fe,03 7.4166 8.2766 -0.8600 -10.4%
SB6VS-14 K,0 0.0410 0.0209 0.0201 96.3%
SB6VS-14 La,03 0.0205 0.0257 -0.0052 -20.2%
SB6VS-14 Li,O 4.9355 5.2800 -0.3445 -6.5%
SB6VS-14 MgO 0.2471 0.2624 -0.0154 -5.8%
SB6VS-14 MnO 2.2209 2.3508 -0.1299 -5.5%
SB6VS-14 Na,O 14.0192 14.3918 -0.3726 -2.6%
SB6VS-14 NiO 0.9047 1.0013 -0.0965 -9.6%
SB6VS-14 P,0s 0.1134 0.1075 0.0060 5.5%
SB6VS-14 PbO 0.0027 0.0069 -0.0042 -60.8%
SB6VS-14 Sio, 48.9365 50.8951 -1.9586 -3.8%
SB6VS-14 SO, 0.5857 0.4754 0.1103 23.2%
SB6VS-14 TiO, 0.3194 0.3101 0.0094 3.0%
SB6VS-14 U30g 1.5389 1.6274 -0.0885 -5.4%
SB6VS-14 Zno 0.0180 0.0169 0.0011 6.5%
SB6VS-14 Zr0, 0.0540 0.0564 -0.0023 -4.1%
SB6VS-14 Sum 95.9711 100.0000 -4.0289 -4.0%
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Table A4. Average Measured Chemical Compositions Versus Targeted Compositions

Measured Targeted Difference of % Difference of
Glass ID Oxide (wt%) (wt%) Measured vs Targeted (wt%) Measured vs Targeted
SB6VS-15 Al,O4 9.5561 9.5307 0.0255 0.3%
SB6VS-15 B.O; 4.7816 5.1200 -0.3384 -6.6%
SB6VS-15 BaO 0.0410 0.0342 0.0068 19.8%
SB6VS-15 Ca0o 0.6303 0.5041 0.1263 25.1%
SB6VS-15 Ce,03 0.0214 0.0533 -0.0319 -59.9%
SB6VS-15 Cr,03 0.0460 0.0308 0.0153 49.6%
SB6VS-15 Cuo 0.0275 0.0275 0.0000 0.0%
SB6VS-15 Fe,03 7.8919 8.7634 -0.8715 -9.9%
SB6VS-15 K,0 0.0566 0.0221 0.0345 156.2%
SB6VS-15 La;03 0.0264 0.0272 -0.0008 -3.1%
SB6VS-15 Li,O 4.7041 5.1200 -0.4159 -8.1%
SB6VS-15 MgO 0.3246 0.2779 0.0467 16.8%
SB6VS-15 MnO 2.9084 2.4890 0.4194 16.8%
SB6VS-15 Na,O 17.7599 14.7678 2.9921 20.3%
SB6VS-15 NiO 1.2070 1.0602 0.1468 13.8%
SB6VS-15 P,0s 0.1312 0.1138 0.0174 15.3%
SB6VS-15 PbO 0.0036 0.0073 -0.0036 -50.1%
SB6VS-15 Sio, 47.3855 49.4183 -2.0328 -4.1%
SB6VS-15 SO, 0.7362 0.5034 0.2328 46.3%
SB6VS-15 TiO, 0.4087 0.3283 0.0804 24.5%
SB6VS-15 U305 1.9604 1.7231 0.2373 13.8%
SB6VS-15 Zno 0.0258 0.0179 0.0079 43.9%
SB6VS-15 Zr0, 0.0702 0.0597 0.0106 17.7%
SB6VS-15 Sum 100.7052 100.0000 0.7052 0.7%
SB6VS-16 Al,O4 10.5198 10.0601 0.4596 4.6%
SB6VS-16 B.O; 4.7816 4.9600 -0.1784 -3.6%
SB6VS-16 BaO 0.0380 0.0361 0.0018 5.0%
SB6VS-16 Ca0o 0.5919 0.5321 0.0598 11.2%
SB6VS-16 Ce,03 0.0223 0.0563 -0.0340 -60.5%
SB6VS-16 Cr,03 0.0428 0.0325 0.0103 31.6%
SB6VS-16 CuO 0.0269 0.0291 -0.0021 -1.4%
SB6VS-16 Fe,03 8.6640 9.2503 -0.5863 -6.3%
SB6VS-16 K,0 0.0783 0.0233 0.0550 235.7%
SB6VS-16 La;03 0.0243 0.0287 -0.0044 -15.3%
SB6VS-16 Li,O 4.7741 4.9600 -0.1859 -3.7%
SB6VS-16 MgO 0.2956 0.2933 0.0023 0.8%
SB6VS-16 MnO 2.7115 2.6273 0.0842 3.2%
SB6VS-16 Na,O 15.8727 15.1438 0.7289 4.8%
SB6VS-16 NiO 1.1449 1.1190 0.0259 2.3%
SB6VS-16 P,0s 0.1461 0.1201 0.0260 21.6%
SB6VS-16 PbO 0.0070 0.0077 -0.0007 -8.9%
SB6VS-16 Sio, 48.0273 47.9416 0.0857 0.2%
SB6VS-16 SO, 0.7984 0.5314 0.2670 50.3%
SB6VS-16 TiO, 0.3820 0.3465 0.0354 10.2%
SB6VS-16 U305 1.9339 1.8188 0.1151 6.3%
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Table A4. Average Measured Chemical Compositions Versus Targeted Compositions

Measured Targeted Difference of % Difference of
Glass ID Oxide (wt%) (wt%) Measured vs Targeted (wt%) Measured vs Targeted

SB6VS-16 Zn0 0.0246 0.0189 0.0056 29.8%
SB6VS-16 Zr0, 0.0621 0.0630 -0.0009 -1.4%
SB6VS-16 Sum 100.9704 100.0000 0.9704 1.0%
SB6VS-17 AlL,O3 10.8032 10.5896 0.2136 2.0%
SB6VS-17 B.O; 4.4274 4.8000 -0.3726 -7.8%
SB6VS-17 BaO 0.0408 0.0380 0.0027 7.1%
SB6VS-17 CaO 0.6233 0.5601 0.0633 11.3%
SB6VS-17 Ce,0; 0.0264 0.0592 -0.0329 -55.5%
SB6VS-17 Cr,0, 0.0413 0.0342 0.0071 20.8%
SB6VS-17 Cuo 0.0263 0.0306 -0.0043 -14.1%
SB6VS-17 Fe,0; 8.8963 9.7371 -0.8408 -8.6%
SB6VS-17 K,0 0.0678 0.0246 0.0432 176.0%
SB6VS-17 La,03 0.0258 0.0303 -0.0045 -14.7%
SB6VS-17 Li,O 45103 4.8000 -0.2897 -6.0%
SB6VS-17 Mgo 0.3134 0.3087 0.0047 1.5%
SB6VS-17 MnO 2.8180 2.7656 0.0524 1.9%
SB6VS-17 Na,O 16.3108 15.5198 0.7910 5.1%
SB6VS-17 NiO 1.1844 1.1779 0.0064 0.5%
SB6VS-17 P20s 0.1455 0.1264 0.0191 15.1%
SB6VS-17 PbO 0.0027 0.0081 -0.0054 -66.7%
SB6VS-17 Sio, 44.9788 46.4648 -1.4860 -3.2%
SB6VS-17 SO, 0.7475 0.5593 0.1881 33.6%
SB6VS-17 TiO, 0.4007 0.3648 0.0360 9.9%
SB6VS-17 U30s 1.9516 1.9145 0.0370 1.9%
SB6VS-17 Zno 0.0237 0.0199 0.0037 18.6%
SB6VS-17 Zr0, 0.0648 0.0663 -0.0015 -2.2%
SB6VS-17 Sum 98.4313 100.0000 -1.5687 -1.6%

Ustd AlL,O3 4.0829 4.1000 -0.0171 -0.4%

Ustd B.O; 8.8708 9.2090 -0.3382 -3.7%

Ustd BaO 0.0017 0.0000 0.0017

Ustd Ca0 1.3425 1.3010 0.0415 3.2%

Ustd Ce,0; 0.0070 0.0000 0.0070

Ustd Cr,0, 0.2542 0.0000 0.2542

Ustd Cuo 0.0019 0.0000 0.0019

Ustd Fe,0; 13.1973 13.1960 0.0013 0.0%

Ustd K;0 3.0225 2.9990 0.0235 0.8%

Ustd La,03 0.0029 0.0000 0.0029

Ustd Li,O 2.9566 3.0570 -0.1004 -3.3%

Ustd Mgo 1.1909 1.2100 -0.0191 -1.6%

Ustd MnO 2.7998 2.8920 -0.0922 -3.2%

Ustd Na,O 12.3499 11.7950 0.5549 4.7%

Ustd NiO 1.1003 1.1200 -0.0197 -1.8%

Ustd P20s 0.0286 0.0000 0.0286

Ustd PbO 0.0027 0.0000 0.0027

Ustd Sio, 45.3888 45.3530 0.0358 0.1%
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Table A4. Average Measured Chemical Compositions Versus Targeted Compositions

Measured Targeted Difference of % Difference of
Glass ID Oxide (wt%) (wt%) Measured vs Targeted (wt%) Measured vs Targeted
Ustd SO, 0.1648 0.0000 0.1648
Ustd TiO, 1.0052 1.0490 -0.0438 -4.2%
Ustd U305 2.4036 2.4060 -0.0024 -0.1%
Ustd ZnO 0.0031 0.0000 0.0031
Ustd Zro, 0.0014 0.0000 0.0014
Ustd Sum 100.1802 99.6870 0.4932 0.5%
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

LM Prep Method - Variability Chart for CdO (wt%)
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide
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C¢TIN'TO0M

CCINTEUA

CCINTTTOM

CTTIN TPITT

CTTIWTHOY

TE TN TPISTT

TETIN THOG

TTIN

TEUA

ITIN

150X

ICIN

TS0

TTIN

190

I[N

70X

I[TIN

160X

LN

18U

TN

TLTH

ITIN

TTOX

LC LN TPITT

TCTIN'THOd

T CINTIUA

TCINTTTA

TJNTZTH

TTINTTT

[CINTTOX

TCINTE0
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LTTIN 70X
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LM Prep Method - Variability Chart for Cr203 (wt%)
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Lab ID

Sub-Block

Block

CECIN TPET

CTCINTHIG

CCINTTOTH

CCINTVTA

A%

CCINTCTA

CTINTOTH

CCINTETH

CCINTITH

oo

CTINTOTH

CCINTLON

CCCUN TPRTT

¢cCINTHOI

CCNTSTA

CIINTETH

CTINTSTH

CCNTCUN

CIINTCTA

CTINTZON

CTNTCUN

g

CTINTV T

CTCIN PR

CTCINTHIG

TECIN TPRN

TECIN THOY

TCINTOT

TCINTZON

TTINTOTH

.go o

TTINTITH

TCNTSTH

TTINTCTH

TCINTETH

TTINTZON

TZCIN PR

TCCINTHIT

TCINTCON

TTINTCUA

LTIN TV I

TCNTOTH

TTINTETH

TCNTVTA

TCINTCTA

> [TTCNIPEN

TTINTSTH

TTCINTHOY

CT LN TPRTT

¢ETINTHOI

CcIINTZTH

CCUNTOUM

CTINTEDA

¢CINTSOX

Z

CTINTVON

CCINTLTA

¢cIINTTOX

CTNTOUM

CTINTTTTA

CCTIN PR

CCTIWTHIG

CCINTB0M

CCINTI0M

CCINTTTTA

¢TIN'TB0X

CCINTVON

CTINTSOM

¢TIN'TO0X

o
bao| ™| " lo| ]

CCINTEUN

CCINTTON

CTTIN TPITY

CTTINTHIG

TETN TPEN

TETIN THOY

TTINTEUA

TTINTSO

TCINTSOX

TTINTIU

TCINTVON

TTINT60X

+Y pd®

TCINT80N

TTNTZTA

TTINTTOX

LCLVN TPITT

TCTINTHOY

TCINTI0A

TCNTTTA

TCNTLZTA

TTINTTTH

TCINTTON

TCINTE0X

TTIN T80

TTINTVOA
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Lab ID

Sub-Block
Block

Lab ID

CECIN TPITT

CECIN TPISTY

CtCINTHIY

CCINTOTA

¢V THJd

¢CIN'TOTH

CCNTVTA

CCNTVIA

PNA TIPS

CCINTCTA

CCINTCLA

SRNL-STI-2010-00242

CTINTOTH

¢IIN'TOTH

CCINTETH

CCNTETA

.

CCINTITHA

CCINTITA

CTINTOTH

CIINTITH

C¢CINTZOA

CCINTZOM

CCCN TPRTT

CCCIN THRTT

¢Cc THOd

CCCIN THOd

CCVNTHL

CCINTSTA

CTINTETH

CIINTETH

C¢IINTGTH

CTINTSTH

CCINTCUA

CCUNTCUN

4

CTINTCTA

CIINTCTA

CTINTZON

CTINTZOM

CIINTCUA

CTINTCUM

CTINTVTH

CTINTTVTA

CTCIN TPTT

TN TP

¢1TCINTHIY

C¢TCINTHIG

TECIN TPRN

TECINTPBN

TECINTHOI

TECIN THOd

TCINTOT

LCWTUTHA

LN TZ0X

TCINTZON

[TINTOIA

TTINTOTH

Oe

LINTILH

LIWTILA

LCINTSTH

TCINTSTH

Al ImPN

[TINTCTA

ITINTCIA

LCVWW Te Lo

LW TELA

TTINTZON

TTIN'TZ0X

TCCIN TPISTY

TCCIN TPRTT

1 CCINTHIT

LZCIWTHIY

TCINTCON

[CIN TCON

LTTINTCUA

LI TCUA

[TIN TV I

TTIN TV T

TCINTOTH

[CINTITA

TTINTETH

TTINTETA

H

LTSN TV I

[N TV

TCNTCTHA

TTINTSTA

[CINTCIA
LI TSI
mn

TTCIN TPBTT

[T THOY

TTCINTHOY

Co LN TPISTT

Co LW TPRTT

¢ TIN'THOd

¢ETINTHOI

CIINTZTA

CTINTZTA

CCINTOUMA

CCNTEUM

CTINTEDN

CTINTEDA

CCINTGON

CCINTSOM

CIWNTVOA

CTINTVOM

CCINTTZTH

CCNTLTA

CTINTION

¢LINTIOX

CTINTOUMA

CTNTOUM

CIINTITA

CTINTITA

CCTIN TP

CCTIN TPITY

CCTINTHOYG

C¢C LN THJd

C¢CIN T80

¢CIN T80

CCNTIOUMA

CCNTIUM

CCNTITA

CCNTITA

¢LINTB0M

¢LIN'T80X

CCINTVUA

¢V TVUA

CTINTSOM

CTIN'TSOX

¢TIN'TO0M

CLINT90X

CCINTEUA

CCINTEUM

CCINTTTOM

CCINTIOA

CTTIN TPITT

CTTIN TPISTT

CTTIWTHIY

C¢TTIWTHId

TE TN TPISTT

TE TN TPRTT

TETIN THOH

TETIN'THOY

TTINTEUA

LTTINTETUA

TTIN TSOX

[TIN TS0

[ CIN TS0

TCINTSOMA

TTINTIU

LTINTIUXA

LN TvOA

TCINT7OX

[ TIN 160X

TTINTE0X

LCVN TsUM

LN T8UA

ITINTZTH

TTINTZTH

[TIN TTOX

TTINTTOX

LCLVN TPTT

LCLVNTPRTT

TCTIN'THOd

TCTINTHOY

TCINTIUA

L CWNTIUA

TCINTTTA

TCNTTTH
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

LM Prep Method - Variability Chart for MgO (wt%)

Lab ID

Sub-Block

Block

CECIN TPISTT

CTCINTHIY

CCINTOTH

CCNTV T

o8

CCINTCTA

CTINTOTH

CCINTETH

CCINTITHA

Ogd

CTINTOTH

CCINTZOA

CCCN TPRTT

¢Cc THOd

CCVNTHL

CTINTETH

CIINTGIA
CCINTCUA

CTINTCTA

CTINTZON

CIINTCUA

CTINTVTA

CTCIN TP

C1TCINTHIY

TECIN TPRN

TECINTHOT

144

T0TA

0| X 9|

I[CIN

TL0X

ITIN

TO1A

TTIN

91

I[N

15T

TN

14

LCVW Te Lo

TTINTZON

TCCIN TPISTY

1 CCINTHOT

TCINTCON

TTIN

TCUA

ITIN

71X

O+

LN

19T

TTIN

TETA

ICIN

71

ICIN

142

TTIN

TSTA

TTCIN TPITY

[ T¢I THOY

Co LN TPISTT

¢CTIN'THOd

CIINTZTA

CCINTOUMA

CTINTEDA

CCIN TGO

CIINTVOA

CCINTTZTH

CTINTION

CTINTOUXA

CIINTITA

CCTIN TP

CCTITHIYG

C¢CIN T80

CCNTIUMA

CCNTITA

¢LIN'TB0M

CCINTVUA

CTINTSOM

¢TIN'TI0M

CCINTEUA

CCINTTTOM

CTTIN TPISTT

CTTIWTHIY

TE TN TPSTT

TETIN THOH

TTIN

TEUA

ITIN

150X

ICIN

TS0

TTIN

190

I[CIN

70X

TN

160X

LN

18U

TN

TLTH

ITIN

TTOX

LCLVN TPTT

T¢TIN'THOd

TCINTIUA

TCINTTTA

TINTZTH

TTINTTT

[CIN TTOX

TCINTE0M

TTINT8U

LTIN 70X

[CIN TEOA

LTTIN TPISTT

ITITINTHOd
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LM Prep Method - Variability Chart for MnO (wt%)

Lab ID

Sub-Block

Block

CECIN TPITT

CTCWWTHIY

CCIN'TOTH

CCINTVTA

CCINTCTA

CTINTOTH

CCINTETH

CCINTITH

CTINTITH

CCINTZOM

CCCIN TPRTT

¢CCINTHOd

CCV TSl A

CcIINTETH

CLINTSTH

CCINTCUM

CTIN'TCTA

¢IIN'TZOX

CTINTCUM

CTINTVTHA

TN TPRN

¢TCINTHIY

TECINTPRN

TECINTHOI

TCINTOTH

LN TZOX

LTINTOTA

LINTITH

LCINTSTH

LTINTCTA

LCVN Te LT

TTIN'TZO0M

TCCIN TPITT

TCCINTHIE

TCIN'TCON

TTINTCUN

LTIN TV I

TCNTITH

TTINTETH

LN TV I

LCINTCIA

TTINTST

TTCIN TPRTT

IT¢IN THOd

co LN TPURIT

CcETIN'THOY

CcLINTZTA

CCINTOUM

CcTIN'TEDA

CCINTSOM

CTINTVOM

CCINTLTHA

CcIINTION

CTNTE0UM

CIINTITA

TN TPRN

CCTIWTHIY

CCIN T8UX

CCUNTIUMN

CCINTITA

¢LIN T80X

CCINTVOM

CTIN'TSOX

¢LIN'T90X

CCINTEUN

CCINTTOMA

CTTIN TPISTY

C¢TTIWTHIY

TE TN TPITT

TETINTHOI

TTINTEUA

LTIN TSOX

1IN TSOX

TTINTI0

LN TVOA

L TIN T60X

LN TeUM

TTINTZTH

LTIN TTOX

LC LN TPBTT

TCTINTHOY

TCINTI0N

TCNTTTH

TCNTZTH

TTINTTTH

LCINTTOX

TCINTE0A

TTINTS0

LTIN VO

LCIN TEOA

LLTIN TPISTT

ITTIN'THOY
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

Lab ID

Sub-Block

Block

CECIN TPISTT

CTCINTHIY

CCINTOTH

CCNTV T

CCINTCTA

CTINTOTH

CCINTETH

CCINTITHA

CTINTOTH

CCINTZOA

CCCN TPRTT

¢Cc THOd

CCVNTHL

CTINTETH

CIINTGTH

CCINTCUA

CTINTCTA

CTINTZON

CIINTCUA

CTINTVTA

CTCIN TP

C1TCINTHIY

TECIN TPRN

TECINTHOT

TCINTOT

LCIN TZ0A

ITTINTOIA

LTNT9LH

LCINTSTA

[TINTCTA

LCVW Te Lo

TTINTZON

TCCIN TPISTY

1 CCINTHOT

TCINTCON

TTIN

TCUA

ITIN

71X

LN

19T

TTIN

TETA

ICIN

71

ICIN

142

TTIN

TSTA

TTCIN TPITY

[ T¢I THOY

Co LN TPISTT

¢CTIN'THOd

CIINTZTA

CCINTOUMA

CTINTEDA

CCIN TGO

CIINTVOA

CCINTTZTH

CTINTION

CTINTOUXA

CIINTITA

CCTIN TP

CCTITHIYG

C¢CIN T80

CCNTIUMA

CCNTITA

¢LIN'TB0M

CCINTVUA

CTINTSOM

¢TIN'TI0M

CCINTEUA

CCINTTTOM

CTTIN TPISTT

CTTIWTHIY

TE TN TPSTT

TETIN THOH

TTINTEUA

TTIN TSOX

[ CIN TS0

TTINTIU

LN TyOA

[ TIN 160X

LV TsUM

TTINTZTA

[TIN TTOX

LCLVN TPTT

T¢TIN'THOd

TCINTIUA

TCINTTTA

TINTZTH

TTINTTT

[CIN TTOX

TCINTE0M

TTINT8U

LTIN 70X

[CIN TEOA

LTTIN TPISTT

ITITINTHOd
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LM Prep Method - Variability Chart for Na20 (wt%)
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LM Prep Method - Variability Chart for NiO (wt%)

Lab ID

Sub-Block

Block

CECIN TPISTT

CtCWWTHIY

CCINTOTH

CCNTVTA

IH

CCINTCTA

CTINTOTH

CCINTETH

CCINTITH

CTINTOTH

C¢CINTZOA

CCCN TIRTT

¢ THOd

CCWN THLA

CTINTETH

C¢IINTGTH

CCINTCUM

CTIN'TCTA

CTINTZON

CTINTCUN

CTINTTVTA

CTCIN TPEN

C1CIWTHIY

TECIN TPIN

TECINTHOY

LCINTOT

LCIN TZ0A

[TINTOIA

LIW T9LHA

LCINTSTA

[TINTCIA

LCW Te LA

X

TTIN'TZON

TCCIN TPISTY

1CCINTHIY

TCINTCON

LTINTCUN

[TIN TV I

TZINTOTH

TTINTETH

LCIN TV T

K4 (O

[CINTCIA

TTINTSTT

TTCIN TPTSTY

[T THOd

o LN TRITT

¢ETIN'THOY

CIINTZTH

CCNTOUM

CTIN'TEDH

CCINTGOM

CTINTVOA

CCINTZTH

CTINTION

CTINTOUM

CIINTITA

CCTINIPRN

CCTIWTHIY

CCIN T80

CCNTIUM

CCNTITA

@
- (@]

¢TINTB0M

CCINTVUM

CTIN'TSOM

C¢TIN'TO0M

CCINTEUN

CCINTTTOM

CTTIN TPISTY

CTTIWTHIY

TE TN TPTSTT

TETIN THOG

TTINTEUX

LTTIN TSOX

TCIN TSOM

TTINTIUX

LCIN TvOA

[TIN 160X

LV TSUM

ITINTZTA

[TIN TIOX

LCLN TURTT

TCTIN'THOY

L CINTIUX

TSNTITH

TSNTZTH

TTINTTT

[CIN TIOX

TZINTEOA

TTIN T80

ITIN 70X

[CIN TEOA

LTTIN TPRTT

ITTIN'THOY
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

LM Prep Method - Variability Chart for P205 (wt%)

Lab ID

Sub-Block

Block

[CECNTPEN

u[CTCINTHIG

CCINTOTH

CCNTVTA

CCINTCTA

CTINTOTH

CCINTETH

CCINTITHA

CTINTOTH

C¢CINTZOA

CCCN TERTT

¢CcN THOd

CCVNTHL

CTINTETH

CILINTGTH

CCINTCUA

CTINTCTA

CTINTZON

CIINTCUA

CTINTVTH

CTCIN TP

C¢1TCINTHIY

TECIN TPRN

TECINTHOT

144

T0TA

I[N

TL0X

TN

TOTA

TTIN

191

I[N

15T

TN

142

LCVW Te Lo

TTINTZON

TCCIN TPISTY

1 ¢CINTHIOT

TCINTCON

TTINTCUA

ITIN

71

LcN

T9TA

TTIN

TeTA

I[N

71

ICIN

142

TTIN

TSTA

TTCIN TPITY

[T THOd

Co LN TPISTT

¢CTIN'THOd

CIINTZTA

CCNTOUMA

CTINTEDN

CCINTGON

2

CIINTVOA

CCINTZTH

CTINTION

CTINTOUMA

CIINTITA

CCTIN TP

C¢CTITHOYG

CCIN T80

CCNTIOUMA

CCNTITA

¢LIN'TE0M

CCINTVUA

CTIN'TSOM

¢TIN'TI0M

CCINTEUA

CCINTTTOM

CTTIN TPISTT

CTTIWTHIY

TE TN TPISTT

TETIN THOG

TTIN

TEUA

ITIN

150X

ICIN

TS0

TTIN

190

a(®)

ICIN

70X

I[TIN

160X

LN

18U

TN

TLTH

ITIN

TTOX

LCLVN TPITT

TCTIN'THOd

TCINTIUA

TCINTTTA

TJNTZTH

TTINTTT

[CINTTOX

TCIN'TE0M

TTIN T80

ITIN 70X

Pzl

[CIN TEOA

LTTIN TPISTT

ITITINTHOd
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LM Prep Method - Variability Chart for PbO (wt%)

Lab ID

Sub-Block

Block

CECIN TPISTT

co oV THJd

¢CIN'TOTH

[44

VI

[44)

T¢I

¢IIN

TO0TH

CCIN

eI

CCIN

T9TH

a

414

191

CCIN'TZOM

CCCN THRTT

CCCIN THOY

CCINTSTA

CIINTETH

CTINTGTH

CCINTCUM

CIINTCTA

CTINTZOM

CTINTCUM

CTINTVTA

TN TP

EREEEEREEE

C¢1CINTHIY

TECIN TPIN

[T THOd

—
ISV EY

1CWNTUTHA

TCINTZON

ol d
N

[TINTOTH

LI TILA

LCINTSTA

I[TINTCIA

LN TELA

LTTIN'TZ0X

TSN TPTT

1ZCINTHOY

[CIN TCOM

LTIN TCUA

ITIN TV T

[CINTITH

TTINTETA

[CIN TV I

TCINTTCTHA

TTINTSTA

[TTCIN TPIT

TN THOY

[AIARIZSA

C¢ETINTHOI

CTINTZTA

CCUNTEUM

CTINTEDA

CCINTSUM

Z

CIWNTVUA

CCINTLTA

C¢IINTION

CTINTOUM

CTINTITA

CCTIN TPISTT

C¢C LN THId

¢CIN T80

CCNTIUM

CCINTITA

¢IIN'TE0X

CCVTVUA

CTIN'TSON

CLIN T90X

PKOWZ|+HeO H™

CCINTEUM

CCIN'TLION

CTTIN TPITT

C¢TTIWTHIY

TE TN TPFSTT

TETINTHOI

Dk

TTINTEUA

[ TIN TS0

TZINTSOM

TTINTIUA

Zg

TCINT7OX

TTINTE0X

+H

T CINT8UA

TTINTZTH

[TIN TIOM

LCLVN TORTT

TCTINTHOY

T CINTIUA

TSNTTTH

LCINTZTH

o [®O"

TTINTTTHA

TCINTION

[CIN 160X

T TINT8UA

ITTIN 7O

Pz H Y

[CIN TEDMA

LTI TORTT

ITIIN'THOd

o] < wped N oq o
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=
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

Lab ID

Sub-Block

Block

CECIN TPISTT

CtCINTHIY

CCINTOTH

CCNTVTA

CCINTCTA

CTINTOTH

CCINTETH

CCINTITHA

CTINTOTH

CCINTZOA

CCCN TERTT

¢ THOd

CCVNTH L

CTINTETH

CIINTGTH

CCINTCUA

CTINTCTA

CTINTZON

CTIINTCUA

CTINTVTH

CTCIN TPTT

C¢1TCINTHIY

TECIN TPRN

TECINTHOI

TCINTOT

LCIN TZ0A

TTINTOIA

LTINTILH

LCINTSTA

[TINTCTA

LCVW Te LT

TTINTZON

TCCIN TPISTY

1 CCINTHOT

TCINTCON

TTIN

TCUA

I[TIN

71

LcN

19T

TTIN

TETA

ICIN

71N

ICIN

142

TTIN

15T

TTCIN TPITY

T¢I THOd

Co LN TPISTT

¢CTIN'THOd

CIINTZTA

CCINTOUMA

CTINTEDN

CCINTGOM

CIWNTVOA

CCINTZTH

CTINTION

CTINTOUMA

CIINTITA

CCTIN TP

CCTINTHOY

CCIN T80

CCNTIOUMA

CCNTITA

¢LIN'TB0M

CCINTVUA

CTINTSON

¢TIN'TI0M

CCINTEUA

CCINTTTOM

CTTIN TPISTT

CTTIWTHIY

TE TN TPSTT

TETIN THOH

TTINTEU

TTIN TSOX

T CIN TS0

TTINTIU

LN TvOA

[ TIN 160X

LV TsUM

TTINTZTH

[TIN TTOX

LCLVN TPITT

TCTIN'THOd

T CINTIUM

TCINTTTA

TINTZTH

TTINTTT

[CINTTOX

TCINTE0M

TTIN T80

LTTIN 70X

[CIN TEOA

LTTIN TPISTT

ITTINTHOd
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LM Prep Method - Variability Chart for SO4 (wt%)
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LM Prep Method - Variability Chart for TiO2 (wt%)

Lab ID

Sub-Block

Block

CECIN TPITT

CTCNTHIY

CCINTOTH

CCINTVTA

oo

CCINTCTA

CTINTOTH

CCINTETH

CCINTITH

CTINTITH

CCINTZOM

CCCIN TPRTT

¢CCINTHOd

CCV TSl A

CIINTETH

CLINTSTH

CCINTCUM

CTIN'TCTA

CcIIN'TZOX

CTINTCUM

CTINTVTA

TN TPRN

¢TCINTHIY

TEZINTPRN

TECINTHOI

TCINTOTH

LN TZOX

LTINTOTH

LINTITH

LCINTSTH

LTINTCTA

LCVN Te LT

TTIN'TZOX

TCCIN TPISTT

TCCINTHIE

TCINTCON

TTINTCUN

LTIN TV I

TCNTITH

TTINTETH

LN TV I

AE

LCINTCIA

TTINTSTH

TTCIN TPFTT

L TCIN THOd

Cco LN THRTT

CETIN'THOY

CIINTZTA

CCINTOUM

CTIN'TEDA

CCINTSOM

CTINTVOM

CCINTLTHA

CcIINTION

CTNTE0UM

CIINTITA

TN TPRN

¢CTIWTHIY

CCIN T80M

CCUNTIUM

e

CCINTITA

¢LINT80X

CCINTVOM

CTINTSOX

¢TIN'T90X

PKO

CCINTEUN

CCINTTOMA

CTTIN TPITY

C¢TTIWTHIY

TETIN TPITT

TETINTHOI

*I
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

LM Prep Method - Variability Chart for U308 (wt%)
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Exhibit A1. Measurements of Initial Glasses in Analytical Sequence for Samples by Prep Method by Oxide

LM Prep Method - Variability Chart for ZrO2 (wt%)
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide

Variability Chart for Measured
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide
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Exhibit A2. Measurements by Lab ID for Initial Glasses by Targeted Concentration for Each Oxide

Lab ID

Glass ID
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=A1203 (Wt%)

4.97

4.96
4.95+ -

< 4.94-
2
2 4,93
g
= 492+
4,91
4.9+

4.89 T
mn

12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

0.521912
0.342629
0.021125
4.942617

Observations (or Sum Wgts) 12

Analysis of Variance
Source
Block/Sub-Block 3
Error 8
C. Total 11

0.00389748 0.001299 29111
0.00357021 0.000446
0.00746769

Means for Oneway Anova

Level Number Mean
1 3 4.96309
1/2 3 4.93160
2/1 3 4.95679
212 3 4.91900

Std Error Lower 95% Upper 95%
0.01220 4.9350 4.9912
0.01220 4.9035 4.9597
0.01220 4.9287 4.9849
0.01220 4.8909 4.9471

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=B203 (wt%)

7.7
.
7.65
. .
7.6 = .
- .
2 7.55+ A
3
2
S 754
v
7.45 =
7.4
7.35 T T T
11 1/2 21 212
Block/Sub-Block
Oneway Anova
Summary of Fit
Rsquare 0.54717
Adj Rsquare 0.377358
Root Mean Square Error 0.078871
Mean of Response 7.534566
Observations (or Sum Wgts) 12

Analysis of Variance
Source
Block/Sub-Block 3
Error 8
C. Total 11

0.06013298 0.020044  3.2222
0.04976523 0.006221
0.10989821

Means for Oneway Anova

Level Number Mean
171 3 7.44870
12 3 7.59896
2/1 3 7.60970
212 3 7.48090

Std Error Lower 95% Upper 95%

0.04554 7.3437 7.5537
0.04554 7.4940 7.7040
0.04554 7.5047 7.7147
0.04554 7.3759 7.5859

Std Error uses a pooled estimate of error variance

DF Sum of Squares Mean Square F Ratio Prob>F

0.1008

DF Sum of Squares Mean Square F Ratio Prob>F

0.0825
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Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=BaO (wt%)
0.148

01474
0.146
 0.145]
£
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g
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0.141

0.14 T T

11 12 2/1
Block/Sub-Block

212

Oneway Anova
Summary of Fit

Rsquare 0.687356
Adj Rsquare 0.570115
Root Mean Square Error 0.001329
Mean of Response 0.142633
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3 0.00003106
Error 8 0.00001413
C. Total 11 0.00004519

Means for Oneway Anova
Level Number

11 3 0.141051  0.00077
12 3 0.141423  0.00077
211 3 0.145145  0.00077
22 3 0.142912  0.00077

DF Sum of Squares Mean Square F Ratio Prob>F

0.000010 5.8627
1.766e-6

0.0203

Mean Std Error Lower 95% Upper 95%

0.13928 0.14282
0.13965 0.14319
0.14338 0.14691
0.14114 0.14468

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=CaO (Wt%)

121 -
1.205

1.2
1.1954

1.194

Measured

1.1854 -

1.184 O
1.1754 -

117 T T
1 12 2/11
Block/Sub-Block

212

Oneway Anova
Summary of Fit

Rsquare 0.6875
Adj Rsquare 0.570312
Root Mean Square Error 0.006126
Mean of Response 1.18419
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3 0.00066042
Error 8 0.00030019
C. Total 11 0.00096061

Means for Oneway Anova
Level Number

1 3 1.19585  0.00354
12 3 117533  0.00354
211 3 1.18372  0.00354
2/2 3 118186  0.00354

DF Sum of Squares Mean Square F Ratio Prob>F

0.000220 5.8667
0.000038

0.0203

Mean Std Error Lower 95% Upper 95%

1.1877 1.2040
1.1672 1.1835
1.1756 1.1919
1.1737 1.1900

Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=CdO (wt%)

0.1
0.05-
-
e
H
&
§ 0
-0.05
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.000571
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

11 3 0.000571 0 0.00057
12 3 0.000571 0 0.00057
211 3 0.000571 0 0.00057
2/2 3 0.000571 0 0.00057

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=Ce203 (Wt%)

Mean Std Error Lower 95% Upper 95%

0.00057
0.00057
0.00057
0.00057

0.1
0.05
o
2
2
g 0
-0.05
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.007028
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 . .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

n 3 0.007028 0 0.00703
12 3 0.007028 0 0.00703
211 3 0.007028 0 0.00703
22 3 0.007028 0 0.00703

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

0.00703
0.00703
0.00703
0.00703
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Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=Cr203 (wt%)
0.10¢

0.1084

0.1074

0.106

Measured

0.105+

0.104- .

0.1034

0.102 T

mn 12 21 212

T T

Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.625731
Adj Rsquare 0.48538
Root Mean Square Error 0.001193
Mean of Response 0.10487
Observations (or Sum Wgts) 12

Analysis of Variance
Source

Block/Sub-Block 3
Error 8
C. Total 11

Means for Oneway Anova

Level Number Mean
1 3 0.103286
1/2 3 0.104261
2/1 3 0.106697
212 3 0.105235

DF Sum of Squares Mean Square F Ratio Prob>F

0.00001905 6.3495e-6  4.4583  0.0404
0.00001139 1.4242¢-6
0.00003044

Std Error Lower 95% Upper 95%

0.00069 0.10170 0.10488
0.00069 0.10267 0.10585
0.00069 0.10511 0.10829
0.00069 0.10365 0.10682

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=CuO (wt%)

0.3625
.
0.36 v
O
03575 =
- 0 0
2 L ]
% 0.355
=
0.3525-
0.35+
M
0.3475 T T T
11 1/2 211 212
Block/Sub-Block
Oneway Anova
Summary of Fit
Rsquare 0.792905
Adj Rsquare 0.715244
Root Mean Square Error 0.001878
Mean of Response 0.357285

Observations (or Sum Wgts)

Analysis of Variance
Source

Block/Sub-Block 3
Error 8
C. Total 11

Means for Oneway Anova

Level Number Mean
171 3 0.358015
12 3 0.360936
2/1 3 0.352590
212 3 0.357598

12

DF Sum of Squares Mean Square F Ratio Prob>F

0.00010799 0.000036 10.2099  0.0041
0.00002821 3.526e-6
0.00013620

Std Error Lower 95% Upper 95%

0.00108 0.35551 0.36051
0.00108 0.35844 0.36344
0.00108 0.35009 0.35509
0.00108 0.35510 0.36010

Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples

of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=Fe203 (wt%)

12,95
- 129 . .
3
E
g -
= 12.85-] .
5 .
. .
12.8-
.
T T T
n 12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.20404
Adj Rsquare -0.09444
Root Mean Square Error 0.057928
Mean of Response 12.86015
Observations (or Sum Wgts) 12
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.00688161 0.002294 0.6836  0.5866
Error 8 0.02684509 0.003356
C. Total 11 0.03372669
Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%
1 3 12.8292 0.03344 12.752 12.906
12 3 12.8625 0.03344 12.785 12.940
2/1 3 12.8959  0.03344 12.819 12.973
212 3 12.8530 0.03344 12.776 12.930
Std Error uses a pooled estimate of error variance
Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,
Oxide=K20 (Wt%)
3.45
3.44
3.35
3.39 -
£ 3.25 - .
£ 324 -
3.15
3.1 .
3.05 -
3 T T T
hvis 12 2/11 212
Block/Sub-Block
Oneway Anova
Summary of Fit
Rsquare 0.34013
Adj Rsquare 0.092679
Root Mean Square Error 0.123141
Mean of Response 3.193194
Observations (or Sum Wgts) 12
Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.06252864 0.020843 1.3745  0.3187
Error 8 0.12130871 0.015164
C. Total 11 0.18383736

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 327250  0.07110 3.1086 3.4364
12 3 321628 0.07110 3.0523 3.3802
211 3 320825 0.07110 3.0443 3.3722
2/2 3 3.07575  0.07110 2.9118 3.2397

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=La203 (wt%)

0.1
0.05-
-
°
H
&
o
-0.05
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.002932
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
0 .

Block/Sub-Block 3
Error 8 0
C. Total 11 0

Means for Oneway Anova

0
0

Level Number Mean Std Error Lower 95% Upper 95%
0.00293
0.00293
0.00293
0.00293

11 3 0.002932 0
12 3 0.002932 0
211 3 0.002932 0
2/2 3 0.002932 0

Std Error uses a pooled estimate of error variance

0.00293
0.00293
0.00293
0.00293

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=Li20 (Wt%)

4.45
O
-
4.4+ -
2 . . .
g 4.35+ . L]
> [ [
4.34
-
4.25 T T T
hvis 12 2/11 212
Block/Sub-Block

Oneway Anova
Summary of Fit

0.4360

Rsquare 0.275311

Adj Rsquare 0.003552

Root Mean Square Error 0.044383

Mean of Response 4.361417

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.00598685 0.001996 1.0131

Error 8 0.01575893 0.001970

C. Total 11 0.02174577

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

1 3 439909  0.02562
12 3 4.35603  0.02562
211 3 4.34886  0.02562
2/2 3 434168  0.02562

4.3400
4.2969
4.2898
4.2826

Std Error uses a pooled estimate of error variance

4.4582
4.4151
4.4079
4.4008
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=MgO (Wt%)
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-
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1.29 T T T
11 12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.534821
Adj Rsquare 0.360379
Root Mean Square Error 0.014763
Mean of Response 1.322356
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3 0.00200449
Error 8 0.00174347
C. Total 11 0.00374796

Means for Oneway Anova
Level Number

11 3 1.32277  0.00852
12 3 1.30619  0.00852
211 3 1.31835  0.00852
212 3 1.34212  0.00852

0.000668 3.0659
0.000218

Mean Std Error Lower 95% Upper 95%

1.3031 1.3424
1.2865 1.3258
1.2987 1.3380
1.3225 1.3618

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=MnO (Wt%)

1.74

1.734

1.72

1.714

Measured
.
=

1.7

1.69

1.68

1.67 T T
11 12 21

Block/Sub-Block

212

Oneway Anova
Summary of Fit

0.251462
-0.02924

Rsquare

Adj Rsquare
Root Mean Square Error 0.014909
Mean of Response 1.701156
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3 0.00059741
Error 8 0.00177834
C. Total 11 0.00237576

Means for Oneway Anova
Level Number

1 3 1.69578  0.00861
12 3 1.70008  0.00861
211 3 1.71299  0.00861
2/2 3 1.69578  0.00861

0.000199 0.8958
0.000222

Mean Std Error Lower 95% Upper 95%

1.6759 1.7156
1.6802 1.7199
1.6931 1.7328
1.6759 1.7156

Std Error uses a pooled estimate of error variance

DF Sum of Squares Mean Square F Ratio Prob>F

0.0911

DF Sum of Squares Mean Square F Ratio Prob>F

0.4842
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Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=Na20 (wt%)

9.7
9.6
9.5+ . .
3 9.4
2 93 .
8 .
= 92 . Y
. .
9.1
™
9 L[ ]
8.9 T T T
11 12 2/1 212
Block/Sub-Block
Oneway Anova
Summary of Fit
Rsquare 0.564464
Adj Rsquare 0.401138
Root Mean Square Error 0.159687
Mean of Response 9.285473
Observations (or Sum Wgts) 12

Analysis of Variance
Source

Block/Sub-Block 3
Error 8
C. Total 11

Means for Oneway Anova
Level Number

11 3 9.42701
12 3 9.06305
211 3 9.23829
22 3 9.41353

DF Sum of Squares Mean Square F Ratio Prob>F

0.26438863 0.088130 3.4561  0.0714
0.20400021 0.025500
0.46838884

Mean Std Error Lower 95% Upper 95%
0.09220
0.09220
0.09220
0.09220

9.2144 9.6396
8.8505 9.2757
9.0257 9.4509
9.2009 9.6261

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=NiO (Wt%)

0.78

0.775]
0.77

0.765] u
0.76

0.755

Measured

0.75-
0.745+
0.74

0.735 T
1

12

Block/Sub-Block

211 212

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

Analysis of Variance
Source

Block/Sub-Block 3
Error 8
C. Total 11

Means for Oneway Anova
Level Number

1 3 0.755865
12 3 0.749927
211 3 0.758834
2/2 3 0.754168

)

0.07461
-0.27241
0.013896
0.754699

12

DF Sum of Squares Mean Square F Ratio Prob>F

0.00012455 0.000042 0.2150  0.8833
0.00154477 0.000193
0.00166932

Mean Std Error Lower 95% Upper 95%

0.00802 0.73736 0.77437
0.00802 0.73143 0.76843
0.00802 0.74033 0.77733
0.00802 0.73567 0.77267

Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples

of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=P205 (wt%)

0.15

0.1
B

5 0.05-
8
=

04

-0.05

T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.028643
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

11 3 0.028643 0 0.02864
12 3 0.028643 0 0.02864
211 3 0.028643 0 0.02864
2/2 3 0.028643 0 0.02864

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=PbO (Wt%)

Mean Std Error Lower 95% Upper 95%

0.02864
0.02864
0.02864
0.02864

0.1
0.05
o
2
2
g 0
-0.05
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.375
Root Mean Square Error 5.31e-19
Mean of Response 0.002693
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 0.0000

Error 8 2.2569e-36 2.821e-37

C. Total 11 2.2569e-36

Means for Oneway Anova
Level Number

mn 3 0.002693 3.067e-19 0.00269
12 3 0.002693 3.067e-19 0.00269
211 3 0.002693 3.067e-19 0.00269
22 3 0.002693 3.067e-19 0.00269

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

0.00269
0.00269
0.00269
0.00269
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Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=Si02 (Wt%)

50.8
50.7 a L)
50.6
50.5 L = [
B 50.4
g503\ u .
8
= 50.2
50.1
50
49.94
.
49.8 T T T
11 12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.138462
Adj Rsquare -0.18462
Root Mean Square Error 0.283003
Mean of Response 50.434
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.10297360 0.034325 0.4286  0.7381
Error 8 0.64072463 0.080091

C. Total 11 0.74369823

Means for Oneway Anova
Level Number

11 3 50.3449  0.16339 49.968
12 3 50.4875  0.16339 50.111
211 3 50.3449  0.16339 49.968
22 3 50.5588  0.16339 50.182

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

50.722
50.864
50.722
50.936

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,

Oxide=SO4 (Wt%)

0.25
0.2
-
2
z s s s -
% 0.154
0.1
0.05 T T T
11 12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.164775
Observations (or Sum Wgts) 12

Analysis of Variance
Source
Block/Sub-Block 3

Error 8 0
C. Total 11 0

Means for Oneway Anova
Level Number

1 3 0.164775 0 0.16477
12 3 0.164775 0 0.16477
211 3 0.164775 0 0.16477
2/2 3 0.164775 0 0.16477

Std Error uses a pooled estimate of error variance

DF Sum of Squares Mean Square F Ratio
0 0

0

Mean Std Error Lower 95% Upper 95%

0.16477
0.16477
0.16477
0.16477

Prob >F
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,
Oxide=TiO2 (Wt%)

-
0.67 @
< 0.665-] /4\ "
B .
]
2 L} L
g
= 066
0.655 2
.
T T T
11 112 211 212

Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.904158

Adj Rsquare 0.868217

Root Mean Square Error 0.001985

Mean of Response 0.662613

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.00029747 0.000099 25.1569  0.0002
Error 8 0.00003153 3.941e-6

C. Total 11 0.00032900

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

11 3 0.654968  0.00115 0.65232 0.65761
12 3 0.663864  0.00115 0.66122 0.66651
211 3 0.662752  0.00115 0.66011 0.66540
212 3 0.668868  0.00115 0.66622 0.67151

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,
Oxide=U308 (wt%)

0.4
0.35
B
5 0.34 = ™ ™ =
8
>
0.25
0.2
T T T
hvis 12 2/11 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.2948

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 0.294800 0 0.29480 0.29480
12 3 0.294800 0 0.29480 0.29480
211 3 0.294800 0 0.29480 0.29480
2/2 3 0.294800 0 0.29480 0.29480

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,
Oxide=ZnO (wt%)
0.0065

0.006-

0.0055-

0.005-

Measured

0.0045+

0.004+

0.0035-

0.003 T T T
n 12 201 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.272727

Adj Rsquare 2.22e-16

Root Mean Square Error 0.000898

Mean of Response 0.003371

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 2.42114e-6 8.0705e-7 1.0000  0.4411
Error 8 6.45636e-6 8.0705e-7

C. Total 11 8.8775e-6

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

mn 3 0.004149  0.00052 0.00295 0.00535
12 3 0.003112  0.00052 0.00192 0.00431
211 3 0.003112  0.00052 0.00192 0.00431
22 3 0.003112  0.00052 0.00192 0.00431

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Batch 1,
Oxide=Zr0O2 (wt%)

0 .
0.085-
-
2 0.0845+
2
8
=
0.084
. .
0.0835 T T T
n 12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.407407

Adj Rsquare 0.185185

Root Mean Square Error 0.000551

Mean of Response 0.084763

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 1.67261e-6 5.5754e-7 1.8333  0.2192
Error 8 2.43288e-6 3.0411e-7

C. Total 11 4.10549-6

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

11 3 0.084650  0.00032 0.08392 0.08538
12 3 0.085100  0.00032 0.08437 0.08583
211 3 0.084200  0.00032 0.08347 0.08493
212 3 0.085100  0.00032 0.08437 0.08583

Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide
Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=BaO
Oxide=AI203 (Wt%) (Wt%)
415 -@ 0.1
g 417 @ 3 005
= 4.05 =
*;/ 0.05
4 -
. . — 01 : : :
11 172 2/1 212 n 112 21 212
Block/Sub-Block Block/Sub-Block
Oneway Anova Oneway Anova
Summary of Fit Summary of Fit
Rsquare 0.940545 Rsquare
Adj Rsquare 0.918249 Adj Rsquare .
Root Mean Square Error 0.016364 Root Mean Square Error 0
Mean of Response 4.082895 Mean of Response 0.001675
Observations (or Sum Wgts) 12 Observations (or Sum Wgts) 12
Analysis of Variance Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio Prob>F Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.03388725 0.011296 42.1852  <.0001 Block/Sub-Block 3 0 0 .
Error 8 0.00214213 0.000268 Error 8 0 0
C. Total 11 0.03602937 C. Total 11 0
Means for Oneway Anova Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95% Level Number Mean Std Error Lower 95% Upper 95%
1 3 4.15060  0.00945 4.1288 4.1724 171 3 0.001675 0 0.00167 0.00167
1/2 3 410651  0.00945 4.0847 4.1283 172 3 0.001675 0 0.00167 0.00167
2/1 3 406872  0.00945 4.0469 4.0905 2/1 3 0.001675 0 0.00167 0.00167
212 3 4.00574  0.00945 3.9840 4.0275 212 3 0.001675 0 0.00167 0.00167
Std Error uses a pooled estimate of error variance Std Error uses a pooled estimate of error variance
Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=B203 Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=CaO
(Wt%) (Wt%)
9.05 1.365
9 1.364
8.95 1.355
8.9 L 15
‘§ 8.85 § 1.345+
§ 8.6 $ 13
8.75 1.335
8.7 1.33 X
8.654 1325+
6.6 132 T T T
‘ wo o n 12 2n 22
Block/Sub-Block Block/Sub-Block

Oneway Anova

A
Oneway Anova Summary of Fit

Summary of Fit

Rsquare 0.821248
Rsquare 0.614085 Adj Rsquare 0.754216
Adj Rsquare 0.469298 Root Mean Square Error  0.005093
Root Mean Square Error 0.081564 oot Miean Square ol .

Mean of Response 1.342532
Mean of Response 8.870825 Ob ti ‘Sum Wat 12
Observations (or Sum Wgts) 12 servations (or Sum Wats)

Analysis of Variance Analysis of Variance

. . Source DF Sum of Squares Mean Square F Ratio Prob>F
Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.08467001 0.028223 4.2424  0.0454 Block/Sub-Block 3 0.00095343 0.000318 12.2516  0.0023
Error 8 0.00020752 0.000026
Error 8 0.05322115 0.006653 C. Total 11 0.00116095
C. Total 11 013789115 - o :

Means for Oneway Anova

Means for Oneway Anova Level Number Mean Std Error Lower 95% Upper 95%

Level Number Mean Std Error Lower 95% Upper 95%

1 3 880106  0.04709 8.6925 8.9097 1 3 1.35536  0.00294 1.3486 1.3621
12 3 1.33017  0.00294 1.3234 1.3370
12 3 8.98352  0.04709 8.8749 9.0921
211 3 1.34277  0.00294 1.3360 1.3495
21 8 891912 0.04709 88105 9.0277 22 3 134183  0.00294 1.3351 1.3486
2/2 3 8.77959  0.04709 8.6710 8.8882 ’ ’ ’ ’

Std Error uses a pooled estimate of error variance Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples

of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=CdO

(Wt%)
0.1
0.05+
-
e
H
&
§ 0
-0.054
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.000571
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

11 3 0.000571 0 0.00057
12 3 0.000571 0 0.00057
211 3 0.000571 0 0.00057
2/2 3 0.000571 0 0.00057

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

0.00057
0.00057
0.00057
0.00057

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd,

Oxide=Ce203 (Wt%)

0.1+
0.054
o
2
2 I <
£ o
-0.05+
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.007028
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 . .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

n 3 0.007028 0 0.00703
12 3 0.007028 0 0.00703
211 3 0.007028 0 0.00703
22 3 0.007028 0 0.00703

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

0.00703
0.00703
0.00703
0.00703
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Oneway Analysis of Measured By Block/Sub-Block Type=Ustd,

Oxide=Cr203 (wt%)
0.265

0.26

Measured

0.255+

0.25-

T T T

mn 12 21 212

Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0.599607
Adj Rsquare 0.44946
Root Mean Square Error 0.003013
Mean of Response 0.254197
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.00010877 0.000036 3.9935  0.0521
Error 8 0.00007263 9.079e-6

C. Total 11 0.00018141

Means for Oneway Anova
Level Number

11 3 0.250421  0.00174 0.24641
12 3 0.252370  0.00174 0.24836
211 3 0.258216  0.00174 0.25420
22 3 0.255780  0.00174 0.25177

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=CuO

Mean Std Error Lower 95% Upper 95%

0.25443
0.25638
0.26223
0.25979

(Wt%)

0.1
0.054

o

2

2
s "
-0.05+

-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare
Adj Rsquare

Root Mean Square Error 0
Mean of Response 0.001878
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio
Block/Sub-Block 3 0 0 .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

1 3 0.001878 0 0.00188
12 3 0.001878 0 0.00188
211 3 0.001878 0 0.00188
22 3 0.001878 0 0.00188

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

0.00188
0.00188
0.00188
0.00188

Prob >F
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Exhibit A3. Measurements by Block and Sub-Block for Samples

of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd,
Oxide=Fe203 (wt%)
13.35

13.34

13.25

13.24

Measured

13.15

13.14

T T T
n 12 21 212

Block/Sub-Block

Oneway Anova
Summary of Fit

0.0060

Rsquare 0.772422

Adj Rsquare 0.68708

Root Mean Square Error 0.03502

Mean of Response 13.19732

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.03330085 0.011100 9.0509

Error 8 0.00981140 0.001226

C. Total 11 0.04311225

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

11 3 13.1961  0.02022 13.150 13.243
12 3 13.2771  0.02022 13.231 13.324
211 3 13.1866  0.02022 13.140 13.233
212 3 13.1294  0.02022 13.083 13.176

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=K20

(Wt%)
3.15
3.1
? 3.054
z
8
> 34
2.954
29 T T T
hvis 12 2/11 212
Block/Sub-Block

Oneway Anova
Summary of Fit

0.3414

Rsquare 0.326629

Adj Rsquare 0.074115

Root Mean Square Error 0.085955

Mean of Response 3.022542

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.02867055 0.009557 1.2935

Error 8 0.05910656 0.007388

C. Total 11 0.08777711

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 3.02355  0.04963 2.9091 3.1380
12 3 3.07173  0.04963 2.9573 3.1862
211 3 3.05165  0.04963 2.9372 3.1661
2/2 3 2.94324  0.04963 2.8288 3.0577

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block/Sub-Block Type=Ustd,

Oxide=La203 (wt%)

0.1
0.05-
-
e
H
g
o
-0.05
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.002932
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
0 .

Block/Sub-Block 3
Error 8 0
C. Total 11 0

Means for Oneway Anova

0
0

Level Number Mean Std Error Lower 95% Upper 95%
0.00293
0.00293
0.00293
0.00293

11 3 0.002932 0
12 3 0.002932 0
211 3 0.002932 0
2/2 3 0.002932 0

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=Li2O

0.00293
0.00293
0.00293
0.00293

(Wt%)
3.05

34
B

£ 2954
3
8
>

2.9

2.85

T T T
hvis 12 2/11 212
Block/Sub-Block

Oneway Anova
Summary of Fit

0.1059

Rsquare 0.515464

Adj Rsquare 0.333763

Root Mean Square Error 0.042607

Mean of Response 2.956649

Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0.01544993 0.005150 2.8369

Error 8 0.01452293 0.001815

C. Total 11 0.02997286

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

1 3 3.00688  0.02460
12 3 296383  0.02460
211 3 2.94947  0.02460
2/2 3 290642  0.02460

2.9502
2.9071
2.8927
2.8497

Std Error uses a pooled estimate of error variance

3.0636
3.0206
3.0062
2.9631
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=MgO

(Wt%)

1.23

1.224
1.214
1.24

1.19

easured

=118

1.17

1.16 7

1.15 T

11 12
Block/Sub-Block

21 212

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

Analysis of Variance
Source

Block/Sub-Block 3
Error 8
C. Total 11

Means for Oneway Anova
Level Number

11 3 1.18900
12 3 1.17242
211 3 1.18955
212 3 1.21277

0.721614
0.617219
0.010927
1.190936

12

0.00247588 0.000825 6.9123
0.00095515 0.000119
0.00343103

Mean Std Error Lower 95% Upper 95%

0.00631 1.1745 1.2035
0.00631 1.1579 1.1870
0.00631 1.1750 1.2041
0.00631 1.1982 1.2273

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=MnO

(Wt%)

2.86

2.85
2.84
2.83
2.82
2.814

2.8

Measured

2.794
2.78
2.77
2.76 T

11 12
Block/Sub-Block

21 212

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

Analysis of Variance
Source

Block/Sub-Block 3
Error 8
C. Total 11

Means for Oneway Anova
Level Number

1 3 277608
12 3 2.78469
211 3 2.82342
2/2 3 2.81482

0.491329
0.300578
0.024725
2.799752

12

0.00472373 0.001575 2.5758
0.00489045 0.000611
0.00961417

Mean Std Error Lower 95% Upper 95%

0.01427 2.7432 2.8090
0.01427 2.7518 2.8176
0.01427 2.7905 2.8563
0.01427 2.7819 2.8477

Std Error uses a pooled estimate of error variance

DF Sum of Squares Mean Square F Ratio Prob>F

0.0130

DF Sum of Squares Mean Square F Ratio Prob>F

0.1266
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Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=Na20

(Wt%)

12.8

12.74
12.6
12.54
12.44

12.34
12.2
12.14

124
11.94 x

Measured

11.8 T
mn 12

21

Block/Sub-Block

212

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

Analysis of Variance

0.750428
0.656838
0.144819
12.34993

12

Source

Block/Sub-Block 3 0.50448864
Error 8 0.16777927
C. Total 11 0.67226791

Means for Oneway Anova
Level Number

11 3 12.4555
12 3 12.0287
211 3 12.3342
22 3 12.5813

0.08361
0.08361
0.08361
0.08361

DF Sum of Squares Mean Square F Ratio Prob>F

0.168163 8.0183
0.020972

0.0085

Mean Std Error Lower 95% Upper 95%

12.263 12.648
11.836 12.221
12.141 12.527
12.389 12.774

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=NiO

(Wt%)

1.14

1.13

1.12

Measured

=

P

e
Il

1.094

1.08

1.07 T

11 12

21

Block/Sub-Block

212

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

Analysis of Variance

0.070773
-0.27769
0.018104
1.100288

12

Source

Block/Sub-Block 3 0.00019971
Error 8 0.00262212
C. Total 11 0.00282182

Means for Oneway Anova
Level Number

1 3 1.10071
12 3 1.09477
211 3 1.10623
2/2 3 1.09944

0.01045
0.01045
0.01045
0.01045

DF Sum of Squares Mean Square F Ratio Prob>F

0.000067 0.2031
0.000328

0.8914

Mean Std Error Lower 95% Upper 95%

1.0766 1.1248
1.0707 1.1189
1.0821 1.1303
1.0753 1.1235

Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples
of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=P205

(Wt%)
0.15

0.1
B

5 0.05-
3
8
=

04

-0.05

T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.028643
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 .
Error 8 0 0

C. Total 11 0

Means for Oneway Anova
Level Number

11 3 0.028643 0 0.02864
12 3 0.028643 0 0.02864
211 3 0.028643 0 0.02864
2/2 3 0.028643 0 0.02864

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=PbO

Mean Std Error Lower 95% Upper 95%

0.02864
0.02864
0.02864
0.02864

(Wt%)
0.1
0.05
o
2
2
g 0
-0.05
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.375
Root Mean Square Error 5.31e-19
Mean of Response 0.002693
Observations (or Sum Wgts) 12

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block/Sub-Block 3 0 0 0.0000

Error 8 2.2569e-36 2.821e-37

C. Total 11 2.2569e-36

Means for Oneway Anova
Level Number

mn 3 0.002693 3.067e-19 0.00269
12 3 0.002693 3.067e-19 0.00269
211 3 0.002693 3.067e-19 0.00269
22 3 0.002693 3.067e-19 0.00269

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%

0.00269
0.00269
0.00269
0.00269
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Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=SiO2

(Wt%)

45.8

45.74

45.6

Measured
S~ S~
o o
P

1 1

45.3
45.2
45.1 T T T
11 1/2 21 212
Block/Sub-Block
Oneway Anova
Summary of Fit
Rsquare 0.043478
Adj Rsquare -0.31522
Root Mean Square Error 0.204822
Mean of Response 45.38882
Observations (or Sum Wgts) 12

Analysis of Variance
Source
Block/Sub-Block 3
Error 8
C. Total 11

DF Sum of Squares Mean Square F Ratio Prob>F

0.01525535 0.005085 0.1212  0.9450
0.33561766 0.041952
0.35087301

Means for Oneway Anova

Level Number Mean

11 3 45.3532
12 3 45.4245
211 3 45.4245
22 3 45.3532

Std Error Lower 95% Upper 95%

0.11825 45.080 45.626
0.11825 45.152 45.697
0.11825 45.152 45.697
0.11825 45.080 45.626

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=SO4

(Wt%)

0.25

0.154

Measured

0.1

0.05 T

11

12 21 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

0
0.164775

Observations (or Sum Wgts) 12

Analysis of Variance
Source
Block/Sub-Block 3
Error 8
C. Total 11

DF Sum of Squares Mean Square F Ratio Prob>F
0 0 .

0 0
0

Means for Oneway Anova

Level Number

Mean Std Error Lower 95% Upper 95%

1 3 0.164775 0 0.16477 0.16477
12 3 0.164775 0 0.16477 0.16477
211 3 0.164775 0 0.16477 0.16477
2/2 3 0.164775 0 0.16477 0.16477

Std Error uses a pooled estimate of error variance
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Exhibit A3. Measurements by Block and Sub-Block for Samples

of the Batch 1 and Ustd Standards with the Initial Glasses by Oxide

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=TiO2

(Wt%)
1.025

1.024
1.015+
1.014

1.005

Measured

14
0.995-
0.99+

0.985 T T T

n 12 21
Block/Sub-Block

212

Oneway Anova
Summary of Fit

Rsquare 0.764168
Adj Rsquare 0.675731
Root Mean Square Error 0.005469
Mean of Response 1.005248
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3 0.00077531
Error 8 0.00023927
C. Total 11 0.00101458

Means for Oneway Anova
Level Number

11 3 0.99468  0.00316
12 3 1.00692  0.00316
211 3 1.00247  0.00316
212 3 1.01692  0.00316

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=U308

(Wt%)

Mean Std Error Lower 95% Upper 95%
0.9874
0.9996
0.9952
1.0096

1.0020
1.0142
1.0097
1.0242

2.475

2.45+

2.4254

2.4+

Measured

2.3754

2.35+

2.325 T T T

1 12 2/11
Block/Sub-Block

212

Oneway Anova
Summary of Fit

Rsquare 0.817629
Adj Rsquare 0.74924
Root Mean Square Error 0.018645
Mean of Response 2.403603
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3 0.01246826
Error 8 0.00278103
C. Total 11 0.01524929

Means for Oneway Anova
Level Number

1 3 243701 0.01076
12 3 2.38198  0.01076
211 3 243308 0.01076
2/2 3 2.36233  0.01076

Std Error uses a pooled estimate of error variance

Mean Std Error Lower 95% Upper 95%
2.4122
2.3572
2.4083
2.3375

2.4618
2.4068
2.4579
2.3872

DF Sum of Squares Mean Square F Ratio Prob>F
0.000258 8.6408
0.000030

0.0069

DF Sum of Squares Mean Square F Ratio Prob>F
0.004156 11.9556
0.000348

0.0025
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Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=ZnO

(Wt%)
0.1
0.05
-
e
H
& I —
g o
-0.054
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.003112
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3

Error 8 0
C. Total 11 0

Means for Oneway Anova
Level Number

11 3 0.003112 0 0.00311
12 3 0.003112 0 0.00311
211 3 0.003112 0 0.00311
2/2 3 0.003112 0 0.00311

Std Error uses a pooled estimate of error variance

0
0

DF Sum of Squares Mean Square F Ratio Prob>F
0 .

Mean Std Error Lower 95% Upper 95%

0.00311
0.00311
0.00311
0.00311

Oneway Analysis of Measured By Block/Sub-Block Type=Ustd, Oxide=ZrO2

(Wt%)
0.1+
0.054
o
2
2
g 0
-0.05+
-0.1 T T T
n 12 2/1 212
Block/Sub-Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare .
Root Mean Square Error 0
Mean of Response 0.001351
Observations (or Sum Wgts) 12

Analysis of Variance

Source

Block/Sub-Block 3

Error 8 0
C. Total 11 0

Means for Oneway Anova
Level Number

n 3 0.001351 0 0.00135
12 3 0.001351 0 0.00135
211 3 0.001351 0 0.00135
22 3 0.001351 0 0.00135

Std Error uses a pooled estimate of error variance

0

DF Sum of Squares Mean Square F Ratio Prob>F
0 0 .

Mean Std Error Lower 95% Upper 95%

0.00135
0.00135
0.00135
0.00135
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Exhibit A4. Average Measured Versus Targeted Compositions

by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=A1203 (wt%)

127

PN

FL1-SA98S

F9T-SA9ES

FGT-SA9EGS

FVT-SA9ES

FET-SA9ES

F¢T-SA98S

FTT-SA98S

F0T-SA9GS

-60-SA9GS

-80-SA98S

-.0-SA9ES

F90-SA9aS

[-G0-SA9dS

-70-SA98S

F€0-SA94S

-20-SA98S

F10-SA98S

T yoreg

Glass ID

Overlay Plot Oxide=B203 (wt%)

DX

FPsn

FLT-SA9ES

F9T-SA9ES

FST-SA9ES

Fv1-SA9ES

FET-SA9ES

CTI-SA9ES

FTT-SA9EGS

F0T-SA9ES

-60-SA9GS

-80-SA98S

-L0-SA9GS

-90-SA98S

-S0-SA9ES

-70-SA98S

FE€0-SA9ES

-20-SA9GS

-10-SA98S

-1 udeg

Glass ID

Overlay Plot Oxide=BaO (wt%)

0.1

0.05

PN

LT-SA9ES

F9T-SA9ES

-GT-SA9dS

-7T-SA9dS

FET-SA9GS

CT-SA94S

FTT-SA9GS

F0T-SA94S

-60-SA94GS

-80-SA9dS

-.0-SA9GS

F90-SA94S

-G0-SA9dS

-70-SA9dS

F€0-SA94S

-20-SA94S

T0-SA94S

T uoeg

Glass ID

= Targeted

Y X Measured
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Exhibit A4. Average Measured Versus Targeted Compositions

by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=CaO (wt%)

1.47

1.2

> 0.8

0.6

0.4

0.2-

PN

FL1-SA98GS

F9T-SA9ES

FST-SA9GS

FVT-SA98S

FET-SA9GS

F¢T-SA9EGS

FTT-SA9ES

F0T-SA98GS

-60-SA9GS

[-80-SA9dS

-.0-SA98S

[-90-SA9dS

-G0-SA98S

-70-SA98S

F€0-SA98S

-¢0-SA98S

F10-SA98S

-1 uoreg

Glass ID

Overlay Plot Oxide=CdO (wt%)

X

0.00067]

0.0005

0.0004 4

0.00034

0.0002

0.0001

-0.0001-

PN

-LT-SA98S

F9T-SA98GS

FST-SA98ES

FV1-SA9dS

FET-SA9ES

-CT-SA9ES

FTT-SA98GS

F0T-SA98S
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[-80-SA94GS

-L0-SA9GS

F90-SA98S

-S0-SA9GS

-70-SA9GS

-€0-SA9ES

[-20-SA98S

FT0-SA94GS

T yoreg

Glass ID

Overlay Plot Oxide=Ce203 (wt%)

0.097]

0.08+

0.07

0.06

0.05

> 0.04

0.03

0.024

0.014

-0.01-

~pisn

-LT-SA9dS

F9T-SA9GS

-ST-SA9dS

F7T-SA9GS

-ET-SA9GS

-C¢T-SA94S

-TT-SA9dS

F0T-SA94S
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-80-SA94S
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F90-SA94S
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[-20-SA94S
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-1 yoeg

Class ID

8 —Targeted

Y X Measured
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Exhibit A4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Initial SB6 VS Glasses

Cr203 (wt%)

0.37]
0.2
0.15

Overlay Plot Oxide:
0.25

Fpisn -pisn ~piIsN
L 1T-SA98S J LT-SA98S - 1T-SA98S
-9T-SA9gS X L-9T-sA98S -9T-SA9gS
LGT-SA98S X -ST-SA9gS -GT-SA9gS
-vT-SA9gS X -vT-SA98S -vT-SA98S
-£T-SA9gS -£T-SA9gS L-eT-sA98S
-ZT-SA9dS -21-sA9gS -zT-sA98S
FTT-SA98S FTT-SA9ES FTT-SA9ES
[-0T-SA98ES -0T-SA98S -0T-SA9ES
o) a}
F60-SA%ES g -60°SA98S g L60-sA98S
o [
-80-SA98S -80-SA98S 1-80-5A98S
[-L0-SA98S -10-sA98S 1-10-SA98S
[F90-SA98S 1-90-sA98S 1-90-sA98S
[-50-SA98S 1-50-5A98S I-50-5A98S
["70-SA98ES Lv0-sA9gS Lv0-sA9gS
3
Leo- N
£0SA98S Q Lco-sng8s < Lco-s98s
) £
Z I
-20-SA98S o
Ou -20-SA98S Q I-20-SA98S
W
T 0
-10-SA9gS ) @
s 1-10-SA9gS = 1-10-SA9gS
= .
=} o
I-T yoreg = -
2 T yoreg = T yoreg
2 = Ty
T T T 1 s >
— te} S i} ST T 7 = T T T T T T T T 1
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Glass ID
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Exhibit A4. Average Measured Versus Targeted Compositions

by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=K20 (wt%)

-0.5-

PN

FLT-SA98GS

F9T-SA94GS

FST-SA9GS

F7T-SA9dS

E€T-SA9GS

-C¢T-SA9GS

FTT-SA9GS

0T-SA94GS

-60-SA94GS

[-80-SA9dS

-.0-SA9GS

-90-SA9GS

-S0-SA94GS

¥0-SA94GS

F€0-SA9dS

[-¢0-SA9dS

-T0-SA9GS

-1 uoeg

CGlass ID

Overlay Plot Oxide=La203 (wt%)

0.04

> 0.02

0.014

—PisN
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F9T-SA94S

-GT-SA9GS

-7 T-SA9GS

FET-SA9GS
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T0-SA94S

T yoreg
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Overlay Plot Oxide=Li2O (wt%)

n X

n X

5.57]
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0 —— Targeted

Y X Measured
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Exhibit A4. Average Measured Versus Targeted Compositions

by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=MgO (wt%)

1.254
> 0.75

0.5

0.254

PN

-LT-SA9ES

F9T-SA9ES

FST-SA9dS

F7T-SA9GS
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-1 uoreg
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Overlay Plot Oxide=MnO (wt%)
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1.5-
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Overlay Plot Oxide=Na20 (wt%)
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Exhibit A4. Average Measured Versus Targeted Compositions

by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=NiO (wt%)

1.57

1.4+

1.3

1.2

> 1.1
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Overlay Plot Oxide=P20S5 (wt%)
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Exhibit A4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=SiO2 (wt%)

PN PN Fpisn
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Exhibit A4. Average Measured Versus Targeted Compositions

by Glass ID by Oxide for the Initial SB6 VS Glasses

Overlay Plot Oxide=U308 (wt%)
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Exhibit A4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Initial SB6 VS Glasses
Overlay Plot Oxide=Sum of Oxides
1047
103 X X
1024 X X
X
1014 X
100 = = =) =) = =) =) =) = =) =) = = =) =) =
> M X X i
99
X X X X
98 X
974 X
96 X X
95—
I & & & I £ £ L & & & I & & T B & I 1
£ & & & & & & & & & B> b @ o b s I 2 3
&8 2 2 & & & @ @& & @ @ @& & & & & 3 3
5] o 5] s} o 5] s} 5] 5] s} 5] o s} 5] o 5] s}
w (72} (%2} (2] (72} (%2} (2] w (%2} (2] w (72} (2] w (72} (%2} (2]
Class ID
Y X Measured O —Targeted

96



SRNL-STI-2010-00242
Revision 0

Appendix B:

Tables and Exhibits Supporting the Analysis
of the PCT Results for the Initial (Non-
Thorium) Study Glasses
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Table B1. Analytical Development’s Measurements of the PCT Solutions As-Received (ar)
and After Appropriate Adjustments (in ppm)

Glass Heat . . B Li Na Si
Set D Treatment Block| Seq|LabID |Bar Liar Naar |Siar (ppm) (ppm) (ppm) (ppm)
1 Soln Std ref 1 1|std-11 | 20.0 9.89 82.5 51.0 20.000 9.890 82.500 51.000
1 SB6VS-02 | quenched 1 2| M58 5.82 10.3 48.1 725 9.700| 17.167 80.168| 120.836
1 SB6VS-06 | ccc 1 3|M18 6.36 115 66.8 81.6 10.600 19.167 111.336| 136.003
1 EA ref 1 4] M05 34.8 10.9 97.3 54.0 580.001| 181.667| 1621.670| 900.002
1 SB6VS-09 | quenched 1 5| M55 7.05 115 58.8 77.1 11.750| 19.167 98.002| 128.503
1 SB6VS-07 | quenched 1 6| M44 6.28 10.3 64.9 778 10.467| 17.167 108.169| 129.669
1 SB6VS-01 | ccc 1 7| M50 5.90 10.3 454 724 9.834| 17.167 75.668| 120.669
1 SB6VS-04 | quenched 1 8| M40 5.71 9.79 47.6 70.3 9.517| 16.317 79.335| 117.169
1 SB6VS-08  |ccc 1 9[M20 6.90 11.9 68.1 84.9 11.500| 19.834 113.502| 141.503
1 SB6VS-07 | ccc 1] 10|M57 6.49 11.4 63.2 80.1 10.817| 19.000 105.335| 133.503
1 SB6VS-01 | quenched 1] 11|M52 6.07 10.1 48.1 729 10.117| 16.834 80.168| 121.502
1 SB6VS-03 | quenched 1| 12|1M28 5.31 9.35 46.3 67.9 8.850| 15.584 77.168| 113.169
1 Soln Std ref 1| 13|std-12 19.9 9.85 82.2 50.9 19.900 9.850 82.200 50.900
1 SB6VS-04  |ccc 1] 14|\M02 5.73 10.3 455 70.6 9.550| 17.167 75.835| 117.669
1 SB6VS-02 | ccc 1| 15|/MO06 5.43 10.0 43.9 69.6 9.050| 16.667 73.168| 116.002
1 SB6VS-03  |ccc 1] 16|M53 5.36 9.53 433 68.1 8.934| 15.884 72.168| 113.502
1 SB6VS-09  |cce 1| 17]M35 6.32 104 49.6 69.6 10.534| 17.334 82.668| 116.002
1 SB6VS-06 | quenched 1] 18|M10 6.62 115 75.2 84.9 11.034| 19.167 125.336| 141.503
1 SB6VS-05  |cce 1] 19|M19 6.15 11.0 62.8 76.1 10.250| 18.334 104.669| 126.836
1 SB6VS-05 | quenched 1] 20|M12 6.05 10.2 67.3 7.7 10.084| 17.000 112.169| 129.503
1 ARM-1 ref 1] 21|M56 9.91 7.83 20.9 357 16.517| 13.050 34.834 59.501
1 blank ref 1] 22|M62 <0.176 |<0.173 |<0.863 |<0.231 0.147 0.144 0.719 0.193
1 SB6VS-08 | quenched 1| 23|M04 7.20 12.0 76.5 86.6 12.000{ 20.000 127.503| 144.336
1 Soln Std ref 1| 24|std-13  |20.0 9.93 82.7 50.9 20.000 9.930 82.700 50.900
1 Soln Std ref 2 1|std-21 203 10.1 82.7 51.6 20.300| 10.100 82.700 51.600
1 SB6VS-05 | ccc 2 2| M36 6.10 10.8 61.6 76.5 10.167| 18.000 102.669| 127.503
1 SB6VS-06 | quenched 2 3| M34 6.55 113 727 80.0 10.917| 18.834 121.169| 133.336
1 SB6VS-04 | quenched 2 4| M47 5.83 9.98 47.8 728 9.717| 16.634 79.668| 121.336
1 SB6VS-04  |ccc 2 5[M30 5.76 10.4 45.0 70.9 9.600| 17.334 75.002| 118.169
1 SB6VS-05 | quenched 2 6| M51 5.91 9.89 65.2 73.9 9.850| 16.484 108.669| 123.169
1 SB6VS-01 | quenched 2 7|M27 6.44 11.0 50.3 75.0 10.734| 18.334 83.835| 125.003
1 SB6VS-03 | quenched 2 8| M09 5.31 9.39 44.2 67.2 8.850| 15.650 73.668| 112.002
1 SB6VS-06 | ccc 2 9[M29 6.41 115 66.7 78.7 10.684| 19.167 111.169| 131.169
1 SB6VS-09 | quenched 2| 10{M17 6.93 11.3 57.3 75.6 11550 18.834 95.502| 126.003
1 SB6VS-03  |cce 2| 11{mM23 5.29 9.56 424 67.7 8.817 15.934 70.668| 112.836
1 SB6VS-07 | quenched 2| 12|M26 6.65 10.8 68.2 80.4 11.084| 18.000 113.669| 134.003
1 Soln Std ref 2| 13|std-22 [20.0 10.0 82.3 50.8 20.000| 10.000 82.300 50.800
1 ARM-1 ref 2| 14|M22 9.58 7.69 20.6 35.2 15.967| 12.817 34.334 58.668
1 EA ref 2| 15|M13 355 10.9 975 52.1 591.668| 181.667| 1625.003| 868.335
1 SB6VS-08 | quenched 2| 16|M46 7.45 12.2 77.0 85.3 12.417| 20.334 128.336| 142.170
1 SB6VS-01  |ccc 2| 17|M11 5.70 10.0 43.6 69.0 9.500| 16.667 72.668| 115.002
1 SB6VS-07  |ccc 2| 18|M41 6.28 11.1 60.6 75.6 10.467| 18.500 101.002| 126.003
1 SB6VS-02 | quenched 2| 19|M24 6.01 10.7 49.8 73.9 10017 17.834 83.002| 123.169
1 SB6VS-08 | ccc 2| 20|M45 7.21 12.6 70.1 845 12.017| 21.000 116.836| 140.836
1 SB6VS-09  |ccc 2| 21|M25 6.26 10.4 48.9 68.7 10.434| 17.334 81.502| 114.502
1 SB6VS-02  |cce 2| 22|M15 5.44 10.0 43.5 68.8 9.067| 16.667 72.501| 114.669
1 Soln Std ref 2| 23|std-23 19.9 9.93 81.8 50.4 19.900 9.930 81.800 50.400
1 Soln Std ref 3 1|std-31  20.0 9.93 825 50.6 20.000 9.930 82.500 50.600
1 SB6VS-02 | quenched 3 2|M16 5.91 10.6 49.1 73.6 9.850| 17.667 81.835| 122.669
1 SB6VS-09  |ccc 3 3| M08 6.53 10.9 514 713 10.884| 18.167 85.668| 118.836
1 SB6VS-01 | quenched 3 4|M03 6.19 105 48.4 724 10.317| 17.500 80.668| 120.669
1 SB6VS-05 | ccc 3 5| M48 6.05 10.9 61.7 77.6 10.084| 18.167 102.835| 129.336
1 SB6VS-08 | quenched 3 6| M54 7.12 116 75.0 82.8 11.867| 19.334 125.003| 138.003
1 SB6VS-03  |cce 3 7[M42 5.32 9.67 42.5 67.0 8.867 16.117 70.835| 111.669
1 SB6VS-02 | ccc 3 8| M01 5.36 9.86 429 68.4 8.934| 16.434 71.501| 114.002
1 SB6VS-09 | quenched 3 9[M49 6.84 113 57.1 754 11.400| 18.834 95.169| 125.669
1 SB6VS-04 | quenched 3| 10|/M43 5.72 9.94 48.1 69.2 9.534| 16.567 80.168| 115.336
1 SB6VS-06 | quenched 3| 11{M39 6.56 116 74.8 80.7 10.934| 19.334 124.669| 134.503
1 SB6VS-07  |cce 3| 12|M60 6.54 116 63.9 78.3 10.900 19.334 106.502| 130.503
1 Soln Std ref 3| 13|std-32  [20.0 9.95 82.3 50.3 20.000 9.950 82.300 50.300
1 SB6VS-08  |ccc 3| 14{M21 6.84 11.8 674 814 11400 19.667 112.336| 135.669
1 SB6VS-01  |ccc 3| 15|M32 5.55 9.80 42.4 67.5 9.250| 16.334 70.668| 112.502
1 EA ref 3| 16|M14 327 10.6 92.5 522 545.001| 176.667| 1541.670| 870.002
1 SB6VS-07 | quenched 3| 17{M38 6.56 10.9 67.7 79.0 10.934| 18.167 112.836| 131.669
1 ARM-1 ref 3| 18| M59 9.39 7.61 19.6 339 15.650| 12.684 32.667 56.501
1 blank ref 3| 19{M37 <0.176 |<0.173 |<0.863 [<0.231 0.147 0.144 0.719 0.193
1 SB6VS-03 | quenched 3| 20|M31 5.49 9.78 45.8 70.4 9.150| 16.300 76.335| 117.336
1 SB6VS-05 | quenched 3| 21|Mmo07 5.89 9.92 65.5 725 9.817| 16.534 109.169| 120.836
1 SB6VS-06 | ccc 3| 22|M61 6.22 114 66.1 77.0 10.367| 19.000 110.169| 128.336
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Table B1. Analytical Development’s Measurements of the PCT Solutions As-Received (ar)
and After Appropriate Adjustments (in ppm)

Glass Heat . . B Li Na Si
Set D Treatment Block| Seq|LabID |Bar Liar Naar |Siar (ppm) (ppm) (ppm) (ppm)
1 SB6VS-04  |ccc 3| 23|M33 5.74 104 45.6 69.4 9.567| 17.334 76.002| 115.669
1 Soln Std ref 3| 24|std-33 19.9 10.1 82.8 49.8 19.900| 10.100 82.800 49.800
2 Soln Std ref 1 1|std-11  20.1 10.0 82.9 511 20.100| 10.000 82.900 51.100
2 SB6VS-14 | quenched 1 2[N30 6.46 11.6 57.6 81.9 10.767| 19.334 96.002| 136.503
2 SB6VS-13 | cce 1 3|N33 5.96 10.9 46.3 75.0 9.934| 18.167 77.168| 125.003
2 SB6VS-13 | quenched 1 4|N46 6.16 113 513 77.6 10.267| 18.834 85.502| 129.336
2 SB6VS-15 | ccc 1 5[N13 6.82 12.2 61.7 85.3 11.367| 20.334 102.835| 142.170
2 SB6VS-15 | quenched 1 6[N25 6.94 12.2 66.1 86.5 11.567| 20.334 110.169| 144.170
2 SB6VS-17  |cce 1 7|N45 6.70 11.0 66.2 79.0 11.167| 18334 110.336| 131.669
2 SB6VS-17 | quenched 1 8|N53 7.09 114 75.9 824 11.817| 19.000 126.503| 137.336
2 ARM-1 ref 1 9[N29 10.9 8.70 22.7 38.7 18.167| 14.500 37.834 64.501
2 SB6VS-11 | quenched 1| 10|N41 6.23 111 58.4 77.3 10.384| 18.500 97.335| 128.836
2 SB6VS-14  |ccc 1] 11|N54 7.04 12.9 59.6 89.9 11.734] 21.500 99.335| 149.836
2 Soln Std ref 1| 12|std-12  |20.1 10.1 82.2 50.9 20.100 10.100 82.200 50.900
2 blank ref 1| 13|NO5 <0.176 |<0.173 |<0.863 |<0.231 0.147 0.144 0.719 0.193
2 SB6VS-10 | quenched 1] 14|N38 7.94 13.0 65.4 94.0 13.234| 21.667 109.002| 156.670
2 EA ref 1| 15|N17 24.2 8.40 70.1 42.3 403.334| 140.000| 1168.336| 705.001
2 SB6VS-12 | ccc 1] 16|N34 7.24 12.7 717 83.7 12.067| 21.167 119.502| 139.503
2 SB6VS-11  |cce 1] 17|NO06 6.02 11.0 53.2 74.0 10.034| 18.334 88.668| 123.336
2 SB6VS-10 | ccc 1] 18|N19 6.87 12.1 56.8 87.1 11.450| 20.167 94.669| 145.170
2 SB6VS-16 | quenched 1] 19|N50 6.87 117 69.8 824 11450 19.500 116.336| 137.336
2 SB6VS-12 | quenched 1| 20|NO02 7.66 13.0 81.2 86.4 12.767| 21.667 135.336| 144.003
2 SB6VS-16 | ccc 1] 21|N40 6.93 12.1 65.8 86.0 11550 20.167 109.669| 143.336
2 Soln Std ref 1| 22|std-13  |20.0 10.1 825 50.4 20.000| 10.100 82.500 50.400
2 Soln Std ref 2 1|std-21 19.8 9.92 82.2 50.5 19.800 9.920 82.200 50.500
2 SB6VS-15 | quenched 2 2| N26 6.87 11.8 64.1 85.1 11450 19.667 106.835| 141.836
2 SB6VS-13  |cce 2 3[N31 6.09 11.2 48.1 78.2 10.150| 18.667 80.168| 130.336
2 SB6VS-15 | cce 2 4|N37 6.88 12.1 61.1 83.9 11.467| 20.167 101.835| 139.836
2 SB6VS-17  |cce 2 5[N42 6.50 10.7 64.3 75.7 10.834| 17.834 107.169| 126.169
2 SB6VS-11  |cce 2 6|N44 5.70 10.0 49.7 69.4 9.500| 16.667 82.835| 115.669
2 SB6VS-14 | quenched 2 7|N49 6.29 11.1 56.2 78.9 10.484| 18.500 93.669| 131.503
2 SB6VS-10  |cce 2 8[N22 6.83 11.9 55.8 84.3 11.384| 19.834 93.002| 140.503
2 SB6VS-16 | cce 2 9[NO03 6.72 113 62.2 81.9 11.200 18.834 103.669| 136.503
2 SB6VS-12  |ccc 2| 10[N15 7.21 12.7 71.0 83.4 12,017 21.167 118.336| 139.003
2 SB6VS-13 | quenched 2| 11[N48 6.44 12.0 53.5 79.9 10.734|  20.000 89.168| 133.169
2 Soln Std ref 2| 12|std-22 19.7 9.94 81.7 50.2 19.700 9.940 81.700 50.200
2 EA ref 2| 13|N08 23.7 8.37 68.6 42.7 395.001| 139.500| 1143.336| 711.668
2 ARM-1 ref 2| 14|No04 9.92 8.26 21.6 36.8 16.534| 13.767 36.001 61.335
2 SB6VS-17 | quenched 2| 15|N24 6.99 11.1 73.7 82.6 11.650| 18.500 122.836| 137.669
2 SB6VS-12 | quenched 2| 16|No7 7.67 12.9 80.4 88.7 12.784| 21.500 134.003| 147.836
2 SB6VS-11 | quenched 2| 17|N35 6.32 11.2 58.5 78.7 10.534| 18.667 97.502| 131.169
2 SB6VS-16 | quenched 2| 18[N32 6.96 11.7 70.3 84.4 11.600| 19.500 117.169| 140.669
2 SB6VS-10 | quenched 2| 19[N09 7.60 122 61.6 88.6 12.667| 20.334 102.669| 147.670
2 SB6VS-14 | ccc 2| 20[N27 6.73 12.5 57.6 86.5 11.217| 20.834 96.002| 144.170
2 Soln Std ref 2| 21|std-23 19.8 10.1 815 50.5 19.800| 10.100 81.500 50.500
2 Soln Std ref 3 1|std-31  |20.0 9.95 80.8 50.6 20.000 9.950 80.800 50.600
2 SB6VS-15 | ccc 3 2| N56 7.26 12.5 62.8 88.9 12.100| 20.834 104.669| 148.170
2 SB6VS-14  |ccc 3 3[N01 6.81 12.4 574 83.4 11.350| 20.667 95.669| 139.003
2 SB6VS-17  |cce 3 4|N12 6.80 10.7 64.1 76.2 11.334| 17.834 106.835| 127.003
2 EA ref 3 5[N23 22.6 7.85 65.2 41.2 376.667| 130.834| 1086.669| 686.668
2 SB6VS-11 | quenched 3 6[N20 6.41 111 58.4 76.3 10.684| 18.500 97.335| 127.169
2 blank ref 3 7[N11 <0.176 |<0.173 |<0.863 |<0.231 0.147 0.144 0.719 0.193
2 ARM-1 ref 3 8[N10 10.2 8.28 223 37.1 17.000| 13.800 37.167 61.835
2 SB6VS-13  |cce 3 9[N18 6.18 113 47.7 81.4 10.300| 18.834 79.502| 135.669
2 SB6VS-12 | ccc 3| 10[N47 7.28 12.5 70.2 82.3 12.134| 20.834 117.002| 137.169
2 SB6VS-15 | quenched 3| 11|N28 6.94 11.8 64.4 83.7 11.567| 19.667 107.335| 139.503
2 Soln Std ref 3| 12|std-32 19.8 9.99 80.7 504 19.800 9.990 80.700 50.400
2 SB6VS-11  |cce 3| 13|N16 6.01 10.7 51.0 72.6 10.017| 17.834 85.002| 121.002
2 SB6VS-10  |cce 3| 14[N51 6.98 11.9 56.3 85.0 11634 19.834 93.835| 141.670
2 SB6VS-14 | quenched 3| 15[N43 6.29 11.1 55.4 81.9 10.484| 18.500 92.335| 136.503
2 SB6VS-13 | quenched 3| 16[N36 6.15 112 51 75.9 10.250| 18.667 85.002| 126.503
2 SB6VS-10 | quenched 3| 17|N39 777 124 62.1 86.8 12.950|  20.667 103.502| 144.670
2 SB6VS-16 | ccc 3| 18|N55 6.77 11.1 61.7 79.0 11.284| 18.500 102.835| 131.669
2 SB6VS-12 | quenched 3| 19[N52 7.77 13.1 80.5 86.7 12,950 21.834 134.169| 144.503
2 SB6VS-16 | quenched 3| 20[N21 7.00 11.7 68.9 81.9 11.667| 19.500 114.836| 136.503
2 SB6VS-17 | quenched 3| 21|Ni4 6.85 10.6 70.5 772 11417] 17.667 117.502| 128.669
2 Soln Std ref 3| 22|std-33 19.8 10.1 81.1 50.5 19.800| 10.100 81.100 50.500
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Table B2. Initial Study Glasses with Unpredictable Durability Responses for Boron Release

(Glasses whose rows are shaded in yellow have unpredictable boron releases.)

Glass Heat Composition| NL Del log Lower 95% Pred Formula Upper 95% LM
ID Treatment View B (g/L)] Gp |NLIB (g/L)] | Indiv log NL[B (g/L)] | log NL[B (g/L)] | Indiv log NL[B (g/L)] | Prep Block
EA reference 16.30 |-15.5186| 1.212065 0.47178733 0.91057981 1.34937228
EA reference 11.16 |[-15.5186| 1.047504 0.47178733 0.91057981 1.34937228 .
SB6VS-05 ccc measured 0.69 |-14.6796| -0.16382 0.32251251 0.75856007 1.19460763 2
SB6VS-05| guenched measured 0.67 |-14.6796| -0.17465 0.32251251 0.75856007 1.19460763 2
SB6VS-15 cce measured 0.78 |[-13.5161| -0.10577 0.11470753 0.54773009 0.98075266 2
SB6VS-15| quenched measured 0.78 |-13.5161| -0.10998 0.11470753 0.54773009 0.98075266 2
SB6VS-10 ccc measured 0.78 |-13.3413| -0.10926 0.08339879 0.51604635 0.94869391 2
SB6VS-10| quenched | measured 0.88 |-13.3413| -0.05732 0.08339879 0.51604635 0.94869391 2
SB6VS-08 ccc measured 0.82 |-12.764 | -0.08801 -0.0201245 0.41143402 0.84299259 1
SB6VS-08| quenched | measured 0.85 |-12.764 | -0.0713 -0.0201245 0.41143402 0.84299259 1
SB6VS-04 cce measured 0.67 |-12.5591| -0.17583 -0.0569247 0.3743026 0.80552993 2
SB6VS-04| quenched | measured 0.67 |[-12.5591| -0.17509 -0.0569247 0.3743026 0.80552993 2
SB6VS-12 ccc measured 0.83 |-12.5278| -0.08107 -0.0625384 0.36864098 0.79982036 1
SB6VS-12| quenched | measured 0.88 [-12.5278| -0.05452 -0.0625384 0.36864098 0.79982036 1
SB6VS-03 ccc measured 0.59 |-12.4797| -0.23166 -0.0711779 0.35992904 0.79103595 2
SB6VS-03| quenched measured 0.59 |-12.4797| -0.22792 -0.0711779 0.35992904 0.79103595 2
SB6VS-02 ccc measured 0.61 |-12.2808| -0.21595 -0.1069341 0.32389012 0.7547143 2
SB6VS-02| quenched | measured 0.66 |-12.2808| -0.17734 -0.1069341 0.32389012 0.7547143 2
SB6VS-01 ccc measured 0.62 |-12.1009| -0.20583 -0.1393175 0.29127452 0.72186649 2
SB6VS-01| quenched | measured 0.68 |-12.1009| -0.16825 -0.1393175 0.29127452 0.72186649 2
SB6VS-17 cce measured 0.81 |-11.6559| -0.09261 -0.2194625 0.21065224 0.64076702 1
SB6VS-17| quenched | measured 0.85 |-11.6559| -0.07284 -0.2194625 0.21065224 0.64076702 1
SB6VS-09 cce measured 0.70 |-11.6218| -0.15233 -0.225624 0.20445981 0.63454365 1
SB6VS-09| quenched | measured 0.77 |-11.6218] -0.11507 -0.225624 0.20445981 0.63454365 1
SB6VS-06 ccc measured 0.68 |-11.6003| -0.1657 -0.2294987 0.2005661 0.6306309 1
SB6VS-06| quenched | measured 0.71 |[-11.6003| -0.14907 -0.2294987 0.2005661 0.6306309 1
SB6VS-11 cce measured 0.67 -11.55 | -0.17622 -0.2385644 0.19145712 0.62147864 1
SB6VS-11| guenched measured 0.71 -11.55 -0.14698 -0.2385644 0.19145712 0.62147864 1
SB6VS-07 ccc measured 0.71 |-11.5483| -0.14853 -0.2388711 0.19114896 0.62116904 1
SB6VS-07| quenched | measured 0.72 |-11.5483| -0.14456 -0.2388711 0.19114896 0.62116904 1
SB6VS-16 ccc measured 0.76  |-11.4299| -0.11697 -0.2602338 0.16969146 0.5996167 1
SB6VS-16| quenched | measured 0.78 |-11.4299| -0.10831 -0.2602338 0.16969146 0.5996167 1
SB6VS-13 cce measured 0.67 |-10.9773| -0.17565 -0.3419707 0.08768248 0.51733562 1
SB6VS-13| quenched | measured 0.69 |-10.9773| -0.16349 -0.3419707 0.08768248 0.51733562 1
SB6VS-14 ccc measured 0.75 |-10.3192| -0.12303 -0.4610855 -0.0315721 0.39794125 2
SB6VS-14| quenched | measured 0.70 |-10.3192| -0.15676 -0.4610855 -0.0315721 0.39794125 2
ARM reference 0.46 |-9.79971| -0.34001 -0.5553188 -0.1257013 0.30391612
ARM reference 0.49 |[-9.79971| -0.3092 -0.5553188 -0.1257013 0.30391612
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Exhibit B1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Initial Glasses

Set=1
Variability Chart for log[B ppm]
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Exhibit B1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Initial Glasses

Set=1
Variability Chart for log[Na ppm]
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Exhibit B1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Initial Glasses

Set=2
Variability Chart for log[B ppm]
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Exhibit B1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Initial Glasses

Set=2
Variability Chart for log[Na ppm]
35
3.0 X X X
2.5
T 20 Ha| 2T {H =X ("] ] o ] ] ] ] ] x HHHHH = =] | |+ w | " H x| =] ] 4 H o
o
S 157 X X X
8 1.0
05+
0.0 ¢ <
_05HOM@O‘)LDI.D(\OO)HQ‘NLDEDI\Q‘(OCDONOO‘)H&OHI\NVO’NO’JLDOQNOSQ‘Q‘I\I.DNCDI\O’JHLOHNO’JOHOOQI\USNLOHMQOOWNHVM
S 212z 2|2 Z| 22| Z[ 2| 3| 2| 2| 2| 2| Z| 2| Z| 2| 2| & &l 2| 2| 2| 2| 2| 2| 2| 2| Z| Z| & 2| 2| 2| Z| 2| Z| 2| 2| 5| 4| 2| Z| 2| 2| 2| Z| 2| Z| Z| 2| &| 2| 2| 2| 2| 2| Z| 2| Z| 2| <
@ @ 3| B @ B B @ @
1(2|3]|4(5(6|7(8]|9]|10J11{12(13|14{15/16/17|18[19|20(21(22| 1|23 |4|5(6(7|8|9(10/11]|12(13|14|15(16/17|18|19(20(21|1 (2|3 |4(5|6|7[8|9|10]11{12|13|14{15/16|17(18|19|20|21(22| Seq
1 2 3 Block
Set=2
Variability Chart for log[Si ppm]
3.0 % 4 4
25+
204 [H=|H = H=|H |H" o HH LLIN IR R LIRS H " LIRS DI e R s R EE
X X X X| X x| X X X X X X
T 1.5
a
zl.O—
2 05+
0.0
-0.5
X X
-10HON@O’)LOLO(V)CDHQ‘NLDQDI\#‘JJGONOO’)HKDHI\N#CDNO’)IDwNwﬁ‘ﬁ‘l\mNoﬁl\mH@HNMOHOQ}NWN@HM&OOWNH#M
Sl 212121 Z2|1Z1Z2(Z21Z2Z(Z2|5| 2| 212|221 2|2 Z2Z2|s|s| 22222122122 2|5 Z2|Z|Z2|Z2|1Z2|Z2|Z2|1Z2|s|s|l 2 Z2|Z2|1Z2|Z21Z2Z21Z21Z2Z2|5Z2|Z22] 22|22 2|25
112(3|4(5(6]|7(8]9(10({11|12(13|14|15/16|17|18|19|20]|21|22[1|2|3|4|5|6|7|8|9]10(11|12|13|14|15(16/17(18(19|20[21)1|2|3|4(5]|6(7|8|9(10]11{12|13|14(15|16(17|18]|19|20|21|22] Seq
1 2 3 Block

105



SRNL-STI-2010-00242

Exhibit B2. Measurements of the Multi-Element Solution Standard by ICP Block for Initial Glasses

Oneway Analysis of B (ppm) By Set/Block
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PN

m
19.94
19.8
19.7

20.2

201

E

2200/ X X
X/ X N\

A

19.6 T
11 172

1/3 2/1
Set/Block

2/2

2/3

Oneway Anova
Summary of Fit

Rsquare
Adj Rsquare

0.594203
0.425121

Root Mean Square Error 0.108012
Mean of Response 19.95
Observations (or Sum Wgts) 18

Analysis of Variance

Source

Set/Block 5 0.20500000
Error 12 0.14000000
C.Total 17 0.34500000

Means for Oneway Anova
Level Number

171 3 19.9667  0.06236
12 3 20.0667 0.06236
1/3 3 19.9667  0.06236
2/1 3 20.0667 0.06236
212 3 19.7667  0.06236
213 3 19.8667 0.06236

DF Sum of Squares Mean Square F Ratio Prob>F

0.041000 3.5143
0.011667

0.0346

Mean Std Error Lower 95% Upper 95%

19.831 20.103
19.931 20.203
19.831 20.103
19.931 20.203
19.631 19.903
19.731 20.003

Std Error uses a pooled estimate of error variance

106

Revision 0
Oneway Analysis of Li (ppm) By Set/Block
10.15
10.10 X
10.05+ /A\
'E 10.00
o
&
39997 \W/ v X
9.90+
9.85
9.80 T T T
1/3 2/1 2/2 2/3
Set/Block

Oneway Anova
Summary of Fit

Rsquare 0.407228
Adj Rsquare 0.160239
Root Mean Square Error 0.078138
Mean of Response 9.993333
Observations (or Sum Wgts) 18

Analysis of Variance

Source

Set/Block 5 0.05033333
Error 12 0.07326667
C.Total 17 0.12360000

Means for Oneway Anova
Level Number

171 3 9.8900 0.04511
12 3 10.0100 0.04511
1/3 3 9.9933 0.04511
2/1 3 10.0667  0.04511
212 3 9.9867 0.04511
213 3 10.0133  0.04511

DF Sum of Squares Mean Square F Ratio Prob>F

0.010067 1.6488
0.006106

0.2213

Mean Std Error Lower 95% Upper 95%

9.7917 9.988
9.9117 10.108
9.8950 10.092
9.9684 10.165
9.8884 10.085
9.9150 10.112

Std Error uses a pooled estimate of error variance
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Exhibit B2. Measurements of the Multi-Element Solution Standard by ICP Block for Initial Glasses

Oneway Analysis of Na (ppm) By Set/Block

83.0
] o /&\A
825 /A\ X %
_ x W )i
‘= 82.0
3 ¥
- i X
5+
Z 81.54
81.0
80.5 T T T T T
11 1/2 1/3 2/1 22 2/3
Set/Block
Oneway Anova
Summary of Fit
Rsquare 0.837041
Adj Rsquare 0.769142
Root Mean Square Error 0.323179
Mean of Response 82.07778
Observations (or Sum Wgts) 18

Analysis of Variance
Source

Set/Block 5 6.4377778
Error 12 1.2533333
C.Total 17 7.6911111

Means for Oneway Anova
Mean Std Error Lower 95% Upper 95%

Level Number

171 3 82.4667
12 3 82.2667
1/3 3 82.5333
2/1 3 82.5333
212 3 81.8000
213 3 80.8667

0.18659
0.18659
0.18659
0.18659
0.18659
0.18659

DF Sum of Squares Mean Square F Ratio Prob>F
1.28756 12.3277
0.10444

0.0002

82.060 82.873
81.860 82.673
82.127 82.940
82.127 82.940
81.393 82.207
80.460 81.273

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Si (ppm) By Set/Block
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X
51.5
—~ 51.0 X
£ X /%\
g A ? A /N
X
] X
50.0
T T T T
11 1/2 1/3 2/1 2/2 213
Set/Block
Oneway Anova
Summary of Fit
Rsquare 0.481752
Adj Rsquare 0.265815
Root Mean Square Error 0.343996
Mean of Response 50.63333
Observations (or Sum Wgts) 18

Analysis of Variance
Source

Set/Block 5 1.3200000
Error 12 1.4200000
C.Total 17 2.7400000

Means for Oneway Anova
Mean Std Error Lower 95% Upper 95%

Level Number

171 3 50.9333
12 3 50.9333
1/3 3 50.2333
2/1 3 50.8000
212 3 50.4000
213 3 50.5000

0.19861
0.19861
0.19861
0.19861
0.19861
0.19861

DF Sum of Squares Mean Square F Ratio Prob>F
0.264000 2.2310
0.118333

0.1183

50.501 51.366
50.501 51.366
49.801 50.666
50.367 51.233
49.967 50.833
50.067 50.933

Std Error uses a pooled estimate of error variance
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Exhibit B3. Laboratory PCT Measurements by Glass Identifier for Initial Study Glasses and Standards

Variability Chart for B (ppm)
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Exhibit B3. Laboratory PCT Measurements by Glass Identifier for Initial Study Glasses and Standards
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Exhibit B3. Laboratory PCT Measurements by Glass Identifier for Initial Study Glasses and Standards

Variability Chart for log[B ppm]
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Exhibit B3. Laboratory PCT Measurements by Glass Identifier for Initial Study Glasses and Standards

Variability Chart for log[Na ppm]
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Exhibit B4. Correlations and Scatter Plots of Normalized PCTs
Over All Compositional Views and Heat Treatments for All Initial Study Glasses

Multivariate
Correlations

log NL[B (g/L)] log NL[Li(g/L)] log NL[Na (g/L)] log NLI[Si (g/L)]
log NL[B (g/L)] 1.0000 0.9963 0.9590 0.9661
log NL[Li(g/L)] 0.9963 1.0000 0.9555 0.9713
log NL[Na (g/L)] 0.9590 0.9555 1.0000 0.9538
log NL[Si (g/L)] 0.9661 0.9713 0.9538 1.0000

Scatterplot Matrix
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Exhibit B5. Effects of Heat Treatment for Initial Study Glasses by Compositional View
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Variability Chart for log NL[B (g/L)]
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Exhibit B5. Effects of Heat Treatment for Initial Study Glasses by Compositional View

Comp View=measured

Variability Chart for log NL[Si (g/L)]
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Exhibit B5. Effects of Heat Treatment for Initial Study Glasses by Compositional View

Variability Chart for log NL[Na (g/L)]
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Exhibit B6. del Gp (AG;) Predictions versus the Common Logarithm of the Normalized
Leachate (log NL][.]) for B, Li, Na and Si for Targeted Compositions for the Initial Study
Glasses for Both Heat Treatments
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Exhibit B6. del Gp (AG;) Predictions versus the Common Logarithm of the Normalized
Leachate (log NL|[.]) for B, Li, Na and Si for Measured Compositions for the Initial Study

Glasses for Both Heat Treatments
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Appendix C:

Tables and Exhibits Supporting the Analysis
of the Chemical Composition Measurements
of the SB6 VS Glasses with Thorium
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Table C1. Measured Elemental Concentrations (micrograms of element per gram
of glass) for the Thorium Study Glasses Prepared Using a 10X Dilution Factor with

Mixed Acid Preparation Method

Prep |Dilution | Glass ID |Block [Seq.| Lab ID Al Ba Cu Fe La Li Mn Na Si Th
Method | Factor (ug/g) | (ug/g) | (ug/g) | (ug/g) | (ug/g) | (ug/g) | (ug/g) | (ug/g) | (ug/g) | (ug/g)
MA 10X ARG-1 1 1 [300272391| 26100 | 845 | <138 |106000| <96.9 | 14900 | 15200 | 89000 |242000 < 2290
MA 10X U-std 1 2 [300272392 21300 | <115 | <139 | 93100 | <97.7 | 13000 | 21000 | 84900 |216000 < 2310
MA 10X |SB6VS20| 1 3 [300272393| 46800 | 372 247 | 54300 | 264 | 20700 | 16800 | 96900 [221000| 5630
MA 10X |SB6VS18| 1 4 1300272394 | 45000 | 294 251 | 51400 | 154 | 23700 | 16100 | 98400 [249000| 3000
MA 10X |SB6VS22| 1 5 [300272395| 52900 | 366 275 161800 | 171 | 20200 | 19300 |103000|216000| 3370
MA 10X |SB6VS19| 1 6 [300272396 | 48200 | 354 261 | 55500 | 142 | 23400 | 17400 |102000[247000| 2810
MA 10X |SB6VS22| 1 7 300272397 | 48300 | 348 255 | 56500 | 230 | 18500 | 17600 | 94400 [201000| 5370
MA 10X ARG-1 1 8 [300272398| 26400 | 853 | <138 |107000| <97.3 | 15400 | 15400 | 89800 |247000 | <2300
MA 10X U-std 1 9 [300272399 23300 | <117 | <141 |102000| <99.1 | 14800 | 23100 | 92000 |240000 < 2340
MA 10X |SB6VS19| 1 10 [300272400| 49700 | 360 262 | 57300 | 143 | 24600 | 17900 |104000 [254000| 2640
MA 10X |SB6VS18| 1 11 |300272401| 42100 | 296 219 | 48600 | 190 | 22700 | 15200 | 92000 [235000| 4250
MA 10X |SB6VS21| 1 12 |300272402| 53200 | 477 292 | 61700 | 364 | 22300 | 19200 |105000 [232000| 8300
MA 10X |SB6VS21| 1 13 |300272403| 57700 | 508 333 | 66500 | 357 | 24100 | 20700 |114000 |248000| 8260
MA 10X |SB6VS20| 1 14 300272404 | 46300 | 359 262 | 53800 | 254 | 20800 | 16800 | 95000 [219000| 5310
MA 10X ARG-1 1 15 [300272405| 24700 | 798 | <139 | 99900 | <97.9 | 14400 | 14400 | 83800 |232000 | <2310
MA 10X | BLANK | 1 16 [300272407| <533 | <118 | <142 | 121 | <100 |<1640| <13 | <863 | 24700 |< 2360
MA 10X U-std 1 17 |300272406| 21400 | <116 | <139 | 93000 | <98.2 | 13200 | 21000 | 83900 |218000 | <2320
MA 10X ARG-1 2 1 [300272391| 26200 | 843 | <138 |105000| <96.9 | 15300 | 15100 | 89800 |237000 | <2290
MA 10X U-std 2 2 [300272392| 21500 | <115 | <139 | 92400 | <97.7 | 13400 | 21000 | 85600 |211000 < 2310
MA 10X |SB6VS20| 2 3 300272393 | 47100 | 382 257 | 54100 | 352 | 21200 | 16900 | 97800 [216000| 7110
MA 10X |SB6VS18| 2 4 1300272394 | 45000 | 300 223 | 51300 | 172 | 24200 | 16000 | 99200 |241000| 3550
MA 10X |SB6VS22| 2 5 [300272395| 52900 | 369 276 | 61400 | 189 | 20300 | 19200 | 105000 [208000| 3710
MA 10X |SB6VS19| 2 6 [300272396 | 48200 | 358 255 |54900 | 171 | 23700 | 17300 |103000[238000| 3450
MA 10X |SB6VS22| 2 7 300272397 | 48200 | 357 252 | 55900 | 293 | 18500 | 17500 | 95300 [191000| 6180
MA 10X ARG-1 2 8 [300272398| 26600 | 855 | <138 |106000| <97.3 | 15700 | 15400 | 90800 |240000 | < 2300
MA 10X U-std 2 9 [300272399| 23300 | <117 | <141 |102000| <99.1 | 14800 | 23000 | 93000 |232000 | < 2340
MA 10X |SB6VS19| 2 10 |300272400| 49700 | 364 261 | 56900 | 146 | 24600 | 17900 | 106000 [247000| 3070
MA 10X |SB6VS18| 2 11 |300272401| 42400 | 293 238 | 48400 | 206 | 22700 | 15100 | 92900 [228000| 4220
MA 10X |SB6VS21| 2 12 |300272402| 53300 | 478 312 | 61400 | 408 | 22300 | 19100 [107000 |226000| 8930
MA 10X |SB6VS21| 2 13 300272403 | 57600 | 521 323 | 66400 | 408 | 23900 | 20700 |115000 [242000| 9220
MA 10X |SB6VS20| 2 14 300272404 | 46400 | 373 244 53600 | 289 | 21000 | 16700 | 96200 [214000| 5980
MA 10X ARG-1 2 15 [300272405| 24500 | 800 | <139 | 99000 | <97.9 | 14600 | 14300 | 84400 |225000 | < 2310
MA 10X | BLANK | 2 16 [300272407| <533 | <118 | <142 | 111 | <100 | <756 | <13 | <863 | 14600 |< 2360
MA 10X U-std 2 17 |300272406| 21500 | <116 | <139 | 92000 | <98.2 | 13500 | 21000 | 84900 | 212000 ] < 2320
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Table C2. Measured Elemental Concentrations (micrograms of element per gram of glass) for the Thorium Study Glasses
Prepared Using a 2X Dilution Factor with Mixed Acid Preparation Method

Prep Dilution | Glass ID | Block | Seq. Lab ID | Ca (ug/g) | Cd (ug/g) | Ce (ug/g) | Cr (ug/g) | K (ug/g) | Mg (ug/g) | Ni (ug/g) | P (ug/g) | Pb (ug/g) | S (ug/g) | Ti (ug/g) | U (ug/g) | Zn (ug/g) | Zr (ug/g)
Method Factor

MA 2X ARG-1 1 1 |300272391| 10700 <248 <342 682 23000 5490 8130 1220 <142 <2180 7150 <1680 171 1010
MA 2X U-std 1 2 300272392 9110 <25 <345 1620 23400 7120 7830 <166 <143 <2210 5610 18800 <295 16.4
MA 2X SB6VS20| 1 3 |300272393| 3340 <253 <349 225 <396 1570 6680 494 <145 <2220 1800 12600 186 568
MA 2X SB6VS18| 1 4 |300272394| 3200 <253 <350 219 < 396 1500 6500 456 <145 <2220 1720 11800 193 529
MA 2X SB6VS22| 1 5 |300272395| 3800 <251 < 346 261 <392 1770 7680 543 <143 <2210 2040 14100 216 639
MA 2X SB6VS19| 1 6 |300272396| 3430 <252 <348 229 <394 1620 7010 492 <144 <2220 1840 12600 195 569
MA 2X SB6VS22| 1 7 1300272397 | 3450 <254 <351 242 <398 1620 7050 524 <145 <2240 1850 12700 195 564
MA 2X ARG-1 1 8 |300272398| 10900 <249 <344 705 23300 5600 8330 1230 <142 <2190 7260 <1690 181 1030
MA 2X U-std 1 9 |300272399| 9890 <254 <350 1790 25600 7720 8590 < 168 <145 <2240 6150 20100 <29.9 22.8
MA 2X SB6VS19| 1 10 |300272400| 3530 <25.2 <347 235 <3%4 1660 7180 524 <144 <2220 1900 13100 208 571
MA 2X SB6VS18| 1 11 |300272401| 3010 <252 <347 199 <394 1410 6100 479 <144 <2220 1610 11200 182 498
MA 2X SB6VS21| 1 12 |300272402| 3800 <25.2 <348 225 <394 1780 7630 562 <144 <2220 2010 14100 207 633
MA 2X SB6VS21| 1 13 |300272403| 4110 <253 <349 238 <396 1910 8200 621 <144 2230 2180 15300 230 663
MA 2X SB6VS20| 1 14 |300272404| 3330 <25 < 346 219 <392 1570 6600 485 <143 <2210 1770 12300 188 529
MA 2X ARG-1 1 15 |300272405| 10200 <25 < 346 651 21400 5160 7640 1110 <143 <2210 6750 <1700 162 947
MA 2X BLANK 1 16 300272407 18.4 <256 <353 <278 <400 5.4 <186 <170 <146 <2250 <34 <1740 <30.2 <94
MA 2X U-std 1 17 |300272406| 9110 <251 <347 1610 23000 7000 7770 <167 <144 <2210 5560 18400 <29.7 255
MA 2X ARG-1 2 1 [300272391| 10800 <248 <342 684 23200 5510 8160 1270 <142 <2180 7150 <1680 167 1020
MA 2X U-std 2 2 |300272392| 9100 <25 <345 1620 23800 7120 7850 < 166 <143 <2210 5600 18400 <295 17
MA 2X SB6VS20| 2 3 |300272393| 3320 <253 <349 224 < 396 1570 6710 523 <145 <2220 1800 12500 184 548
MA 2X SB6VS18| 2 4 1300272394| 3180 <253 <350 215 <39 1510 6470 529 <145 <2240 1720 11900 188 525
MA 2X SB6VS22| 2 5 |300272395| 3770 <251 < 346 258 <392 1780 7680 598 <143 <2210 2030 14100 209 610
MA 2X SB6VS19| 2 6 |300272396| 3420 <25.2 <348 229 <394 1610 6960 545 <144 <2220 1830 12800 192 559
MA 2X SB6VS22| 2 7 |300272397| 3440 <254 <351 243 <398 1620 7030 551 <145 <2240 1840 12800 190 560
MA 2X ARG-1 2 8 |300272398| 10900 <249 <344 689 23300 5560 8260 1260 <142 <2190 7230 <1690 176 1030
MA 2X U-std 2 9 |300272399| 9880 <254 <350 1760 25800 7660 8600 <168 <145 <2240 6120 20300 <299 222
MA 2X SB6VS19| 2 10 [300272400| 3530 <252 <347 233 <394 1650 7160 540 <144 <2210 1890 13200 202 569
MA 2X SB6VS18| 2 11 |300272401| 3000 <25.2 <347 199 <394 1410 6130 519 <144 <2220 1610 11300 178 499
MA 2X SB6VS21| 2 12 |300272402| 3790 <25.2 <348 222 <3%4 1780 7690 632 <144 <2220 2000 14300 203 624
MA 2X SB6VS21| 2 13 [300272403| 4090 <253 <349 239 <396 1920 8290 645 <144 <2220 2180 15500 226 657
MA 2X SB6VS20| 2 14 ]300272404| 3320 <25 < 346 219 <392 1580 6700 532 <143 <2210 1760 12300 192 530
MA 2X ARG-1 2 15 [300272405| 10200 <25 <346 642 21900 5200 7750 1180 <143 <2210 6740 <1700 160 945
MA 2X BLANK 2 16 300272407 20.2 <256 <353 <278 <400 6.6 <186 <170 < 146 <2250 <34 <1740 <30.2 <94
MA 2X U-std 2 17 1300272406| 9060 <251 <347 1590 23500 7040 7830 <167 <144 <2210 5550 18500 <29.7 255
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Table C3. Measured Elemental Concentrations (micrograms of element per gram of glass) for the Thorium Study Glasses
Prepared Using a 10X Dilution Factor with Peroxide Fusion Preparation Method (part 1)

Prep Dilution Al B Ba Ca Ce Cr Fe K La Li

Method _|Factor |G1SS1D | Block ) Seq|LabID o) g  |uge  |oge (YO0 oy oy [P gy  |ege |wye ey
PF 10X ARG-1 1 1(300272374 |25600 25400 784 11300 < 155 <1590 653 <172 97200 22900 <131 14600
PF 10X U-std 1 21300272375 |[21300 27300 <117 10100 <127 < 1300 1650 <141 92200 25000 <107 13900
PF 10X SB6VS20 |1 31300272376 |50000 15200 424 4340 <127 <1300 259 291 57700 3050 246 23200
PF 10X SB6VS18 |1 41300272377 |44900 16200 348 3950 <127 < 1300 220 285 51300 <1980 219 24700
PF 10X SB6VS22 |1 51300272378 |55300 14300 442 5000 <127 <1300 282 324 63900 <1990 257 21700
PF 10X SB6VS22 |1 6]300272379 |[55400 14300 452 4910 <127 <1300 293 334 64100 2070 284 21800
PF 10X SB6VS19 |1 71300272380 (47700 15800 400 4090 <126 <1290 257 292 54500 2980 230 23800
PF 10X ARG-1 1 81300272381 |25700 25700 795 11100 <129 <1320 667 <143 97600 23400 <109 14600
PF 10X U-std 1 91300272382 (21600 27500 <116 10200 <126 <1290 1630 <140 92400 26300 <107 13700
PF 10X SB6VS21 |1 101300272383 |[53600 14800 491 4710 <127 < 1300 239 315 60900 2660 238 22400
PF 10X SB6VS18 |1 11300272384 |44800 16200 342 4080 <127 <1300 241 276 50700 2410 230 24400
PF 10X SB6VS19 |1 121300272385 |[47500 15600 400 4100 <126 <1290 244 283 54100 3070 222 23600
PF 10X SB6VS21 |1 13(300272386 |53400 14700 480 4720 <127 < 1300 247 320 60800 3040 230 22100
PF 10X SB6VS20 |1 141300272387 |[50700 15400 415 4350 <127 <1300 244 299 57900 3530 226 22800
PF 10X ARG-1 1 151300272388 |25600 25600 776 11100 <137 < 1410 620 <152 96900 23200 <116 14500
PF 10X BLANK 1 16 (300272390 |1140 <176 <118 1400 <128 <1310 <139 <142 221 <2000 <108 < 756
PF 10X U-std 1 171300272389 (21700 27400 <116 9840 <126 <1290 1620 <140 92200 25800 <106 13600
PF 10X ARG-1 2 1(300272374 | 25400 25800 783 11400 < 155 <1590 650 <172 97700 26200 <131 14900
PF 10X U-std 2 21300272375 (21200 27400 <117 10100 <127 <1300 1660 <141 92100 28700 <107 14000
PF 10X SB6VS20 |2 31300272387 |[50900 15400 418 4400 <127 <1300 255 288 57900 3800 234 23700
PF 10X SB6VS21 |2 41300272383 |53600 14700 485 4730 <127 <1300 265 320 60900 3600 232 23000
PF 10X SB6VS22 |2 51300272379 |[55900 14300 442 4940 <127 <1300 301 322 64000 3440 258 22300
PF 10X SB6VS19 |2 6]300272380 |[47800 15700 387 4100 <126 <1290 253 277 54000 <1970 213 24300
PF 10X SB6VS20 |2 71300272376 |[50000 15200 416 4350 <127 <1300 251 295 57200 <1990 242 23500
PF 10X ARG-1 2 81300272381 |[25900 25600 779 11200 <129 <1320 662 <143 97200 23400 <109 14800
PF 10X U-std 2 91300272382 |21800 27600 <116 10400 <126 <1290 1700 <140 93600 25700 <107 14000
PF 10X SB6VS18 |2 101300272384 |44800 16400 346 4240 <127 <1300 223 256 51900 <1990 220 24800
PF 10X SB6VS21 |2 111300272386 |53800 14800 493 4900 <127 < 1300 247 316 62100 <1980 226 22700
PF 10X SB6VS22 |2 12(300272378 |56200 14500 446 4900 <127 < 1300 299 318 65300 <1990 263 21800
PF 10X SB6VS19 |2 131300272385 |48000 16000 405 4340 <126 <1290 277 271 55700 <1980 238 24100
PF 10X SB6VS18 |2 141300272377 |45300 16500 350 4130 <127 <1300 227 263 52500 <1980 199 24700
PF 10X ARG-1 2 151300272388 |[25700 26000 808 11700 <137 <1410 686 <152 100000 22500 <116 14500
PF 10X BLANK 2 161300272390 |962 <375 <118 1460 <128 <1310 <139 <142 240 < 2000 <108 <173
PF 10X U-std 2 17(300272389 |22000 28200 <116 10500 <126 <1290 1710 <140 96900 24300 < 106 13700
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Table C4. Measured Elemental Concentrations (micrograms of element per gram of glass) for the Thorium Study Glasses
Prepared Using a 10X Dilution Factor with Peroxide Fusion Preparation Method (part 2)

Prep Dilution Glass ID | Block | Seq Lab ID Mg (ug/g) | Mn (ug/g) | Ni (ug/g) P (ug/g) Pb (ug/g) S (ug/g) Si (ug/g) | Th(ug/g) | Ti(ug/g) U (ug/g) | Zn (ug/g)
Method Factor
PF 10X ARG-1 1 1 300272374 5140 14200 8030 <1030 <885 <9080 228000 < 2860 6980 <9080 <183
PF 10X U-std 1 2 300272375 7350 21200 8220 <841 <724 <7430 218000 <2340 5890 19900 <150
PF 10X SB6VS20 1 3 300272376 1640 18000 7220 <842 <725 <7440 237000 8710 2000 12800 212
PF 10X SB6VS18 1 4 300272377 1470 16200 6650 <842 <725 <7430 251000 7610 1820 11600 366
PF 10X SB6VS22 1 5 300272378 1830 20400 8230 <843 <726 <7440 223000 9830 2230 15600 198
PF 10X SB6VS22 1 6 300272379 1840 20400 8250 <843 <726 <7450 224000 10000 2240 15100 214
PF 10X SB6VS19 1 7 300272380 1550 17400 7080 <837 <721 <7400 246000 7920 1940 11900 205
PF 10X ARG-1 1 8 300272381 5170 14100 7940 1290 <738 <7570 232000 <2380 7060 <7570 173
PF 10X U-std 1 9 300272382 7330 21400 8050 <838 <721 <7400 220000 <2330 5930 20500 <149
PF 10X SB6VS21 1 10 300272383 1730 19100 7710 <840 <723 <7420 232000 9410 2120 14300 204
PF 10X SB6VS18 1 11 300272384 1470 16100 6560 <843 <726 <7450 251000 7870 1810 11900 172
PF 10X SB6VS19 1 12 300272385 1540 17200 7040 <838 <722 <7410 246000 8230 1910 12700 167
PF 10X SB6VS21 1 13 300272386 1730 19300 7690 <841 <724 <7430 231000 9490 2120 15400 185
PF 10X SB6VS20 1 14 300272387 1640 18400 7530 <840 <723 <7420 239000 8520 2020 14400 185
PF 10X ARG-1 1 15 300272388 5120 14200 7660 <911 <785 < 8050 231000 <2540 7070 < 8050 <162
PF 10X BLANK 1 16 300272390 <25 <110 <930 <849 <731 <7500 <231 <2360 <110 <7500 <151
PF 10X U-std 1 17 300272389 7280 21300 8140 < 836 <720 <7390 219000 <2330 5940 20700 <149
PF 10X ARG-1 2 1 300272374 5110 14100 7680 <1030 <885 <9080 230000 < 2860 6940 <9080 <183
PF 10X U-std 2 2 300272375 7240 20900 7870 <841 <724 <7430 217000 <2340 5830 20400 <150
PF 10X SB6VS20 2 3 300272387 1620 17900 7140 < 840 <723 <7420 237000 8500 1980 14000 216
PF 10X SB6VS21 2 4 300272383 1710 18600 7760 <840 <723 <7420 231000 9290 2080 14700 198
PF 10X SB6VS22 2 5 300272379 1810 20100 8090 <843 <726 <7450 223000 10000 2210 15400 220
PF 10X SB6VS19 2 6 300272380 1510 16900 6810 <837 <721 <7400 243000 7880 1880 12200 201
PF 10X SB6VS20 2 7 300272376 1610 17800 7190 <842 <725 <7440 236000 8770 1960 13200 217
PF 10X ARG-1 2 8 300272381 5070 13900 7640 910 <738 <7570 230000 <2380 6970 <7570 170
PF 10X U-std 2 9 300272382 7270 21200 8020 <838 <721 <7400 220000 <2330 5880 19100 <149
PF 10X SB6VS18 2 10 300272384 1470 16100 6620 <843 <726 <7450 254000 7780 1760 13000 217
PF 10X SB6VS21 2 11 300272386 1730 19100 7800 <841 <724 <7430 233000 9290 2060 15000 220
PF 10X SB6VS22 2 12 300272378 1830 20500 8090 <843 <726 <7440 226000 9710 2230 15400 233
PF 10X SB6VS19 2 13 300272385 1560 17300 7100 <838 <722 <7410 250000 8040 1910 12400 190
PF 10X SB6VS18 2 14 300272377 1480 16300 6700 <842 <725 <7430 255000 7460 1810 12000 199
PF 10X ARG-1 2 15 300272388 5170 14300 7960 1060 <785 <8050 235000 <2540 7050 <8050 <162
PF 10X BLANK 2 16 300272390 <25 <110 <930 <849 <731 <7500 <231 <2360 <110 < 7500 <151
PF 10X U-std 2 17 300272389 7420 21700 8380 <837 <721 <7390 226000 <2330 5920 19200 <149
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Table CS. Average Measured Chemical Compositions Versus Targeted
Compositions by Oxide by Glass ID for Thorium Glasses

Measured Targeted Difference of % Difference of

Glass ID Oxide (Wt%) (Wt%) Measured versus Targeted Measured versus Targeted

ARG-1 Al,0, 4.8466 4.7300 0.1166 2.5%

ARG-1 B,03 8.2698 8.6700 -0.4002 -4.6%

ARG-1 BaO 0.0879 0.0900 -0.0021 -2.3%

ARG-1 Ca0 1.4855 1.4300 0.0555 3.9%

ARG-1 Ce,0, 0.0843 0.0000 0.0843

ARG-1 Cr,0; 0.0959 0.0900 0.0059 6.6%

ARG-1 CuO 0.0097 0.0000 0.0097

ARG-1 Fe,03 13.9777 14.0000 -0.0223 -0.2%

ARG-1 K,0 2.8429 2.7100 0.1329 4.9%

ARG-1 La,0; 0.0070 0.0000 0.0070

ARG-1 Li,O 3.1540 3.2100 -0.0560 -1.7%

ARG-1 MgO 0.8507 0.8600 -0.0093 -1.1%

ARG-1 MnO 1.8249 2.3100 -0.4851 -21.0%

ARG-1 Na,O 11.8534 11.5000 0.3534 3.1%

ARG-1 NiO 0.9949 1.0500 -0.0551 -5.2%

ARG-1 P,05 0.1812 0.2200 -0.0388 -17.6%

ARG-1 PbO 0.0432 0.0000 0.0432

ARG-1 SiO, 49.4178 47.9000 1.5178 3.2%

ARG-1 S0, 1.2333 0.0000 1.2333

ARG-1 ThO, 0.1475 0.0000 0.1475

ARG-1 TiO, 1.1695 1.1500 0.0195 1.7%

ARG-1 UsOg 0.4854 0.0000 0.4854

ARG-1 Zn0O 0.0143 0.0200 -0.0057 -28.6%

ARG-1 Zr0, 0.1347 0.1300 0.0047 3.6%

ARG-1 Sum 103.3159 100.0700 3.2459 3.2%
SB6VS18 Al,04 8.4933 8.1160 0.3773 4.6%
SB6VS18 B,0s; 5.2565 5.4400 -0.1835 -3.4%
SB6VS18 BaO 0.0387 0.0420 -0.0033 -7.9%
SB6VS18 Ca0 0.4334 0.4390 -0.0056 -1.3%
SB6VS18 Ce,0, 0.0761 0.0650 0.0111 17.1%
SB6VS18 Cr,0; 0.0333 0.0380 -0.0047 -12.4%
SB6VS18 Cu0 0.0338 0.0330 0.0008 2.4%
SB6VS18 Fe,0; 7.3773 7.5090 -0.1317 -1.8%
SB6VS18 K,0 0.1622 0.0270 0.1352 500.6%
SB6VS18 La,03 0.0254 0.0330 -0.0076 -22.9%
SB6VS18 Li,O 5.3069 5.4400 -0.1331 -2.4%
SB6VS18 MgO 0.2442 0.2440 0.0002 0.1%
SB6VS18 MnO 2.0885 2.1370 -0.0485 -2.3%
SB6VS18 Na,0 12.8903 13.6920 -0.8018 -5.9%
SB6VS18 NiO 0.8440 0.9160 -0.0720 -7.9%
SB6VS18 P,0s 0.0965 0.1390 -0.0425 -30.6%
SB6VS18 PbO 0.0391 0.0090 0.0301 334.2%
SB6VS18 Sio, 54.0708 52.3530 1.7178 3.3%
SB6VS18 S0, 1.1145 0.4320 0.6825 158.0%
SB6VS18 ThO, 0.8739 1.0110 -0.1371 -13.6%
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Table CS. Average Measured Chemical Compositions Versus Targeted
Compositions by Oxide by Glass ID for Thorium Glasses

Measured Targeted Difference of % Difference of
Glass ID Oxide (Wt%) (Wt%) Measured versus Targeted Measured versus Targeted
SB6VS18 TiO, 0.3002 0.2940 0.0062 2.1%
SB6VS18 U;0g 1.4298 1.4980 -0.0682 -4.6%
SB6VS18 Zn0 0.0297 0.0220 0.0077 34.9%
SB6VS18 Zr0, 0.0693 0.0720 -0.0027 -3.8%
SB6VS18 Sum 101.4751 100.0010 14741 1.5%
SB6VS19 Al,0, 9.0224 8.6230 0.3994 4.6%
SB6VS19 B,03 5.0794 5.2800 -0.2006 -3.8%
SB6VS19 BaO 0.0444 0.0440 0.0004 1.0%
SB6VS19 Ca0 0.4866 0.4670 0.0196 4.2%
SB6VS19 Ce,0, 0.0755 0.0690 0.0065 9.5%
SB6VS19 Cr,0; 0.0377 0.0400 -0.0023 -5.8%
SB6VS19 CuO 0.0351 0.0360 -0.0009 -2.4%
SB6VS19 Fe,0; 7.8026 7.9780 -0.1754 -2.2%
SB6VS19 K,0 0.2417 0.0290 0.2127 733.4%
SB6VS19 La,0; 0.0265 0.0350 -0.0085 -24.4%
SB6VS19 Li,O 5.1562 5.2800 -0.1238 -2.3%
SB6VS19 MgO 0.2554 0.2590 -0.0036 -1.4%
SB6VS19 MnO 2.2209 2.2700 -0.0491 -2.2%
SB6VS19 Na,0 13.9855 14.0480 -0.0625 -0.4%
SB6VS19 NiO 0.8917 0.9730 -0.0813 -8.4%
SB6VS19 P,05 0.0960 0.1480 -0.0520 -35.2%
SB6VS19 PbO 0.0389 0.0100 0.0289 288.6%
SB6VS19 SiO, 52.6803 50.8750 1.8053 3.5%
SB6VS19 S0, 1.1092 0.4590 0.6502 141.7%
SB6VS19 ThO, 0.9123 1.0740 -0.1617 -15.1%
SB6VS19 TiO, 0.3186 0.3130 0.0056 1.8%
SB6VS19 U304 1.4504 1.5910 -0.1406 -8.8%
SB6VS19 Zn0 0.0237 0.0230 0.0007 3.2%
SB6VS19 Zr0, 0.0766 0.0770 -0.0004 -0.5%
SB6VS19 Sum 102.1698 100.0010 2.1688 2.2%
SB6VS20 Al,04 9.5231 9.1300 0.3931 4.3%
SB6VS20 B,0s; 4.9264 5.1200 -0.1936 -3.8%
SB6VS20 BaO 0.0467 0.0470 -0.0003 -0.6%
SB6VS20 Ca0 0.4656 0.4940 -0.0284 -5.8%
SB6VS20 Ce,03 0.0761 0.0730 0.0031 4.3%
SB6VS20 Cr,0; 0.0369 0.0430 -0.0061 -14.3%
SB6VS20 Cu0 0.0367 0.0380 -0.0013 -3.4%
SB6VS20 Fe,0; 8.2458 8.4470 -0.2012 -2.4%
SB6VS20 K,0 0.3426 0.0300 0.3126 1041.9%
SB6VS20 La,03 0.0278 0.0370 -0.0092 -24.9%
SB6VS20 Li,O 5.0163 5.1200 -0.1037 -2.0%
SB6VS20 MgO 0.2699 0.2750 -0.0051 -1.9%
SB6VS20 MnO 2.3274 2.4040 -0.0766 -3.2%
SB6VS20 Na,0 13.0048 14.4040 -1.3992 -9.7%
SB6VS20 NiO 0.9251 1.0300 -0.1049 -10.2%
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Table CS. Average Measured Chemical Compositions Versus Targeted
Compositions by Oxide by Glass ID for Thorium Glasses

Measured Targeted Difference of % Difference of

Glass ID Oxide (Wt%) (Wt%) Measured versus Targeted Measured versus Targeted
SB6VS20 P,0s 0.0964 0.1560 -0.0596 -38.2%
SB6VS20 PbO 0.0390 0.0100 0.0290 289.9%
SB6VS20 Sio, 50.7549 49.3970 1.3579 2.7%
SB6VS20 S0, 1.1130 0.4860 0.6270 129.0%
SB6VS20 ThO, 0.9814 1.1370 -0.1556 -13.7%
SB6VS20 TiO, 0.3319 0.3310 0.0009 0.3%
SB6VS20 U;0g 1.6037 1.6850 -0.0813 -4.8%
SB6VS20 Zn0O 0.0258 0.0250 0.0008 3.3%
SB6VS20 Zr0, 0.0734 0.0810 -0.0076 -9.3%
SB6VS20 Sum 100.4424 100.0000 0.4424 0.4%
SB6VS21 Al,O 10.1277 9.6370 0.4907 5.1%
SB6VS21 B,03 4.7494 4.9600 -0.2106 -4.2%
SB6VS21 BaO 0.0544 0.0500 0.0044 8.8%
SB6VS21 Ca0 0.5523 0.5220 0.0303 5.8%
SB6VS21 Ce,0, 0.0761 0.0770 -0.0009 -1.1%
SB6VS21 Cr,0; 0.0365 0.0450 -0.0085 -19.0%
SB6VS21 Cu0 0.0398 0.0400 -0.0002 -0.6%
SB6VS21 Fe,03 8.7462 8.9170 -0.1708 -1.9%
SB6VS21 K,0 0.3099 0.0320 0.2779 868.4%
SB6VS21 La,0; 0.0272 0.0390 -0.0118 -30.4%
SB6VS21 Li,O 4.8548 4.9600 -0.1052 -2.1%
SB6VS21 MgO 0.2861 0.2900 -0.0039 -1.4%
SB6VS21 MnO 2.4565 2.5370 -0.0805 -3.2%
SB6VS21 Na,O 14.8617 14.7600 0.1017 0.7%
SB6VS21 NiO 0.9849 1.0880 -0.1031 -9.5%
SB6VS21 P,05 0.0963 0.1650 -0.0687 -41.6%
SB6VS21 PbO 0.0390 0.0110 0.0280 254.3%
SB6VS21 Sio, 49.5783 47.9190 1.6593 3.5%
SB6VS21 S0, 1.1122 0.5130 0.5992 116.8%
SB6VS21 ThO, 1.0662 1.2000 -0.1338 -11.1%
SB6VS21 TiO, 0.3494 0.3500 -0.0006 -0.2%
SB6VS21 Us0g 1.7511 1.7780 -0.0269 -1.5%
SB6VS21 Zn0 0.0251 0.0260 -0.0009 -3.4%
SB6VS21 Zr0o, 0.0870 0.0860 0.0010 1.2%
SB6VS21 Sum 102.3897 100.0020 2.3877 2.4%
SB6VS22 Al,04 10.5245 10.1450 0.3795 3.7%
SB6VS22 B,0; 4.6206 4.8000 -0.1794 -3.7%
SB6VS22 BaO 0.0497 0.0520 -0.0023 -4.3%
SB6VS22 Ca0 0.5058 0.5490 -0.0432 -7.9%
SB6VS22 Ce,03 0.0761 0.0810 -0.0049 -6.0%
SB6VS22 Cr,05 0.0429 0.0470 -0.0041 -8.7%
SB6VS22 Cu0 0.0406 0.0420 -0.0014 -3.3%
SB6VS22 Fe,0; 9.1965 9.3860 -0.1895 -2.0%
SB6VS22 K,0 0.2259 0.0340 0.1919 564.3%
SB6VS22 La,03 0.0311 0.0410 -0.0099 -24.1%
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Table CS. Average Measured Chemical Compositions Versus Targeted
Compositions by Oxide by Glass ID for Thorium Glasses

Measured Targeted Difference of % Difference of

Glass ID Oxide (Wt%) (Wt%) Measured versus Targeted Measured versus Targeted
SB6VS22 Li,O 4.7149 4.8000 -0.0851 -1.8%
SB6VS22 MgO 0.3031 0.3050 -0.0019 -0.6%
SB6VS22 MnO 2.6276 2.6710 -0.0434 -1.6%
SB6VS22 Na,0 13.4025 15.1160 -1.7135 -11.3%
SB6VS22 NiO 1.0390 1.1450 -0.1060 -9.3%
SB6VS22 P,Os 0.0966 0.1740 -0.0774 -44.5%
SB6VS22 PbO 0.0391 0.0110 0.0281 255.5%
SB6VS22 SiO, 47.9203 46.4410 1.4793 3.2%
SB6VS22 S0, 1.1152 0.5400 0.5752 106.5%
SB6VS22 ThO, 1.1248 1.2630 -0.1382 -10.9%
SB6VS22 TiO, 0.3715 0.3680 0.0035 1.0%
SB6VS22 U;0g 1.8130 1.8720 -0.0590 -3.2%
SB6VS22 Zno 0.0269 0.0270 -0.0001 -0.3%
SB6VS22 Zr0, 0.0801 0.0900 -0.0099 -11.0%
SB6VS22 Sum 100.1808 100.0000 0.1808 0.2%

U-std Al,O4 4.0813 4.1000 -0.0187 -0.5%

U-std B,0; 8.8762 9.2090 -0.3328 -3.6%

U-std BaO 0.0065 0.0000 0.0065

U-std Ca0 1.3094 1.3010 0.0084 0.6%

U-std Ce,04 0.0757 0.0000 0.0757

U-std Cr,0; 0.2429 0.0000 0.2429

U-std Cu0 0.0088 0.0000 0.0088

U-std Fe,04 13.3296 13.1960 0.1336 1.0%

U-std K,0 3.1279 2.9990 0.1289 4.3%

U-std La,0; 0.0063 0.0000 0.0063

U-std Li,O 2.9746 3.0570 -0.0824 -2.71%

U-std MgO 1.2130 1.2100 0.0030 0.3%

U-std MnO 2.7481 2.8920 -0.1439 -5.0%

U-std Na,O 11.7793 11.7950 -0.0157 -0.1%

U-std NiO 1.0324 1.1200 -0.0876 -7.8%

U-std P,05 0.0961 0.0000 0.0961

U-std PbO 0.0389 0.0000 0.0389

U-std SiO, 47.0646 45.3530 1.7116 3.8%

U-std S0, 1.1095 0.0000 1.1095

U-std ThO, 0.1328 0.0000 0.1328

U-std TiO, 0.9838 1.0490 -0.0652 -6.2%

U-std UsOs 2.3545 2.4060 -0.0515 -2.1%

U-std Zn0 0.0093 0.0000 0.0093

U-std Zr0, 0.0029 0.0000 0.0029

U-std Sum 102.7279 99.6870 3.0409 3.1%
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

Prep Method=MA, Oxide=Al203 (wt%)

Variability Chart for Measured
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§6€¢.¢00€

5

¥6€2.200€

€6€2.2¢00€

3|4

¢6€2.200€

16€2.200€

—

Prep Method=MA, Oxide=BaO (wt%)

Variability Chart for Measured

Lab ID

Block

90v¢.Le00¢€

L0v¢Le00¢g

S0v¢Le00¢€

¥0v¢Le00€

€0¥¢Le00¢€

¢0veLe00e

T0¥¢Le00¢€

00¥¢.Le00¢€

66€2.¢00€

86€¢.¢00€

8 (9 10]|11(12|13|14(15]|16(17 Sequence

L6€2.2¢00€

7

96€¢.¢00€

6

§6€2.¢00€

5

¥6€2.200€

€6€2.200€

3|4

¢6€2.200€

2

16€2.200€

90v¢.Le00¢€

L0v¢Le00¢€

S0v¢Le00€

¥0¥¢.Le00€

€0¥¢Le00¢€

¢0veLe00e

T0¥¢Le00¢€

00¥¢.Le00¢€

66€2.¢00€

86€¢.¢00€

819 (10|11(12|13|14(15]|16|17| 1

L6€2.200€

7

96€¢.¢00€

6

§6€¢.¢00€

5

¥6€2.200€

€6€2.2¢00€

3|4

¢6€2.200€

16€2.200€

0.05
0.03
0.02
0.01
0.00

0.07
= 0.04

B 0.061

>
5o

0.10
0.09
0.08

Prep Method=MA, Oxide=CaO (wt%)

Variability Chart for Measured

Lab ID

Block

90¥2.200€

L0¥2.200€

§0¥2.200€

¥0v2.200€

€0v2L200€

¢0veL200€e

10¥2.,200€

00v¥2L200€

66€¢.200€

9 (10]11{12|13]14 (15|16 |17 | Sequence

86€¢.200¢€

8

L6€¢/200€

7

96€¢.200¢€

6

§6€¢.200¢€

5

¥6€2.200€

4

€6€¢.200¢€

3

¢6€¢L200€

2

16€¢.200¢€

90¥2.200¢€

L0¥2.200€

§0¥¢.200€

¥0v2.200€

€0v2L200€

¢0veL200€e

10¥2.,200€

00v¥2L200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢/200€

7

96€¢.200€

§6€¢.200€

¥6€2.200€

€6€¢.200¢€

¢6€¢L200¢€

16€¢.200¢€

15 =
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

MA, Oxide=CdO (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90v¢.Le00e

L0¥2.200€

S0v¢Le00€

¥0v¢.200€

€0¥2Le00E

¢0¥2Le00e

10¥2L200€

00¥¢Lc00€

66€¢Lc00€

86€¢Lc00€

L6€¢Lc00E

96€¢Lc00€

§6€¢Lc00€

¥6€2.200€

4|5|6|7|8|9|10]|11|12[13]14]|15|16|17] sequence

€6€¢.200€

3

¢6€cLe00e

2

16€¢Le00€

90v¢.Le00e

L0¥2.200€

S0v¢.Le00€

¥0v¢.200€

€0v¢Le00e

¢0¥2Le00e

10¥2L200€

00¥¢Lc00€

66€¢Lc00€

86€¢Lc00€

L6€¢Lc00E

96€¢Lc00€

§6€¢Lc00€

¥6€2.200€

415(6|7|8|9|10|11(12(13|14|15(16(17|1

€6€¢.200€

3

¢6€cLe00e

2

16€¢L200€

1

0.00146

0.00145-

00144

o
painses|n

0.00143

0.00142—

Prep Method=MA, Oxide=Ce203 (wt%)

Variability Chart for Measured

Lab ID

Block

90¥¢.L200€

L0¥2.200¢€

§S0¥2.200¢€

¥0¥2L200€

€0%2.200¢€

¢0¥2.L200¢€

T0¥2.L200¢€

00¥2.200¢€

66€¢.200€

9 |10(11]12|13|14|15(16 |17 | Sequence

86€¢.200¢€

8

16€2.200¢€

7

96€¢.200€

§6€¢.200¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€2.200¢€

2|13|14]5]6

16€¢.200€

90¥¢.200¢€

10¥2.200¢€

§0¥¢L200€

¥0¥2.200¢€

€0¥2.200¢€

¢0veLe00¢g

Tove.L2c00¢g

00¥¢L200€

66€2.200¢€

86€2.200¢€

819 |10|11|12(13|14(15|16|17| 1

L6€2.200€

7

96€¢.200¢€

6

§6€2.200¢€

5

¥6€¢.200¢€

€6€¢.200¢€

¢6€2L200€

T6€2.200¢€

0.0207

0.0206

0.0205

€ 0.0204
£ 0.0203

0.0202

0.0201

o~
=
<}
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

Prep Method=MA, Oxide=Cr203 (wt%)

Variability Chart for Measured

Lab ID

Block

90¥2.200¢€

L0¥2.200€

§0¥2.200¢€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

6

§6€£¢.200¢€

5

¥6€¢.200¢€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200¢€

90¥2.200¢€

L0¥2.200¢€

§0¥2.200€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200€

0.254

0.204

0.054

0.004

Prep Method=MA, Oxide=CuO (wt%)

Variability Chart for Measured

Lab 1D

Block

90%¢.200¢€

L0¥¢.200€

§0¥2.200€

¥0¥2.200€

€0%¢.200€

¢0¥¢L200€

T0¥2.200€

00%¢.200¢€

66€¢.200€

9 [10|11|12|13(14|15(16 |17 | Sequence

86€¢.200€

8

16€2.200€

7

96€¢.200¢€

6

§6€¢.200€

¥6€2.200€

415

€6£2.200¢€

3

¢6€¢.200¢€

2

16€¢.200€

90¥2.L200€

L0¥2.200€

§0%¢.200¢€

¥0¥¢.200€

€0¥2.L200€

¢0¥2.200¢€

T0¥2.200¢€

00¥¢.200€

66€2.200€

9 |10(11(12|13|14(15(16|17| 1

86£2.200¢€

8

16€¢.200€

7

96€¢.200€

§6€2.200€

¥6€2.200€

€6€¢.200¢€

¢6€¢L200€

16€2.200€

0.045

0.040

0.0354

- 0.030]
025
0.020
0.0154

o
I SEET

0.0104

0.005

Prep Method=MA, Oxide=Fe203 (wt%)

Variability Chart for Measured

Lab ID

Block

90¥2.200¢€

L0¥2.200€

§0%2.200€

¥0¥2.200€

€0¥2.L200€

¢0yeL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11{12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

6

§6€¢.200€

5

¥6€¢.200€

4

€6€¢.200¢€

3

¢6€¢.200€

2

16€¢.200¢€

90%2.200¢€

L0¥2.200¢€

§0¥2.200€

¥0¥2.200€

€0¥2.L200€

¢0YeL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€¢.200¢€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200¢€

154

T
o o}
—

paJnses|\
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

MA, Oxide=K20 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90%2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v2L200€

¢0veLe00€

T0¥2L200€

00v¢L200€

66€¢.200€

9 (10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

6

§6€¢.200¢€

5

¥6€2.200¢€

4

€6€¢.200¢€

3

¢6€2.200¢€

2

T6€2.200¢€

90¥2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v¢L200€

¢0veLe00€

T0¥2L200€

00¥¢L200€

66€2.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200¢€

8

L6€¢.200¢€

7

96€¢.200¢€

§6€¢.200¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€2.200¢€

T16€2.200¢€

35

3.0

2.5

2.0

T T
n Q
-

paJnses|in

T
0
=}

0.0

L
<

MA, Oxide=La203 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

=|90¥¢.200€

L0¥2.200¢€

u(S0¥2.200¢€

¥0¥2.200¢€

€0¥2.200¢€

¢0veLe00¢g

TovZ.L200¢€

00¥2.200¢€

66€¢.200€

9 [10|11|12|13(14|15[16 |17 | Sequence

u[86€2.200€

8

16€2.200¢€

7

96€¢.200¢€

6

§6€¢.200¢€

¥6€¢.L200€

415

€6€2.200¢€

3

¢6€2.200¢€

2

u|16€¢.200€

u[90¥2.200€

=|L0¥¢.200€

=|G0¥¢/c00€

¥0¥2.200¢€

€0v2L200€

¢0¥2.200¢€

Tove.L2c00¢E

00¥¢.200¢€

66€¢.200€

9 |10(11(12|13|14(15(16|17| 1

=|86€¢.200€

8

16€2.200¢€

7

96€¢.200¢€

§6€¢.L200€

¥6€2.200¢€

€6€¢.200¢€

¢6€¢.200¢€

16€2.L200€

0.050

0.0454
0.040
0.0354

0.0304
0.0254
0.020

°
@
5
g
=

0.0154
0.0104
0.005
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

Lab ID

Block

Lab ID

Block

Lab ID

Block

90¥2.200¢€

L0¥2.200€

§0¥2.200¢€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

6

§6€£¢.200¢€

5

¥6€¢.200¢€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200¢€

90%2.200¢€

L0¥2.200¢€

§0¥2.200¢€

¥0¥2.200€

€0¥2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11{12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

6

§6€¢.200€

5

¥6€¢.200€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200€

90¥2.200¢€

L0¥2.200€

§0%2.200€

¥0¥2.200€

€0¥2.L200€

¢0yeL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11{12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

6

§6€¢.200€

5

¥6€¢.200€

4

€6€¢.200¢€

3

¢6€¢.200€

2

16€¢.200¢€

90¥2.200¢€

L0¥2.200¢€

§0¥2.200€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

Li20 (Wt%)

96€¢.200¢€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200€

90¥2.200¢€

L0¥2.200€

§0¥2.200€

¥0¥2.200€

€0¥2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200€

90%2.200¢€

L0¥2.200¢€

§0¥2.200€

¥0¥2.200€

€0¥2.L200€

¢0YeL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€¢.200¢€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200¢€

Prep Method=MA, Oxide:
Variability Chart for Measured

painses|\

o

1.4
1.2

Prep Method=MA, Oxide=MgO (wt%)

Variability Chart for Measured

T T T T T T
S @ © % o 9
— o o o o

S

paJnses|\

N
?

Prep Method=MA, Oxide=MnO (wt%)

Variability Chart for Measured

[
T T T T T
o w9 w Q9
® o o -

paJnses|\

L
?
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

MA, Oxide=Na20 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90%2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v2L200€

¢0veLe00€

T0¥2L200€

00v¢L200€

66€¢.200€

9 (10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

6

§6€¢.200¢€

5

¥6€2.200¢€

4

€6€¢.200¢€

3

¢6€2.200¢€

2

T6€2.200¢€

90¥2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v¢L200€

¢0veLe00€

T0¥2L200€

00¥¢L200€

66€2.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200¢€

8

L6€¢.200¢€

7

96€¢.200¢€

§6€¢.200¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€2.200¢€

T16€2.200¢€

154

T
o [T}
—

paJnses|in

MA, Oxide=NiO (Wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90%2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v2L200€

¢0veLe00€

T0¥2L200€

00v¢L200€

66€¢.200€

9 (10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

6

§6€¢.200¢€

5

¥6€2.200¢€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

T6€2.200¢€

90¥2.200¢€

10¥2.200¢€

S0¥2.200¢€

¥0¥2.200¢€

€0v¢L200€

¢0veLe00€

T0¥2L200€

00¥2.L200€

66€2.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

§6€¢.2¢00¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€2.200¢€

T6€2.200¢€

1.2

1.1
1.0
0.9
0.8

T
™~
=}

0.6
0.5

paJnses|in

0.4
0.3
0.2
0.1

<
=}
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

Prep Method=MA, Oxide=P205 (wt%)

Variability Chart for Measured

Lab ID

Block

90¥2.200¢€

L0¥2.200€

§0¥2.200¢€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

6

§6€£¢.200¢€

5

¥6€¢.200¢€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200¢€

90¥2.200¢€

L0¥2.200¢€

§0¥2.200€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200€

0.30

0.254

T
)
=

0.204

o
painses|\

0.104

0.054

=}
=
<}

Prep Method=MA, Oxide=PbO (wt%)

Variability Chart for Measured

Lab ID

Block

90¥2.200€

L0¥2.200€

S0¥2.200€

¥0¥¢.200€

€0v¢Lc00E

¢0v¢Le00e

TOv¢Le00E

00¥7¢Lc00€

66€¢.200€

86€¢.200€

8 |9 [10|11]12{13 |14 |1516 |17 | Sequence

16€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€2.200€

4(5]|6

€6€2.200€

3

¢6€2.200€

2

16€2.200€

90¥2.200€

L0¥2.200€

S0¥2.200€

¥0¥¢.200€

€0¥2.200€

¢0v¢Le00e

TOv¢Lec00E

00¥7¢Lc00€

66€¢.200€

86€¢.200€

8 (9 ]10|11(12(13|14|15(16(17| 1

L6€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€2.200€

4(5]|6

€6€2.200¢€

3

¢6€2.200€

16€2.200€

0.00785-

0.0078

007754

o
painsesin

0.0077

0.00765- =

Prep Method=MA, Oxide=SiO2 (wt%)

Variability Chart for Measured

Lab ID

Block

90¥2.200¢€

L0¥2.200€

§0%2.200¢€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2L200€

00¥2.200€

66€¢.200€

9 [10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

6

§6€¢.200€

5

¥6€¢.200€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200¢€

90%2.200¢€

L0¥2.200¢€

§0%2.200€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2L200€

00¥2.,200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200¢€

painses|\

o
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

MA, Oxide=SO4 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90%2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v2L200€

¢0veLe00€

T0¥2L200€

00v¢L200€

66€¢.200€

9 (10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

6

§6€¢.200¢€

5

¥6€2.200¢€

4

€6€¢.200¢€

3

¢6€2.200¢€

2

T6€2.200¢€

90¥2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v¢L200€

¢0veLe00€

T0¥2L200€

00¥¢L200€

66€2.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200¢€

8

L6€¢.200¢€

7

96€¢.200¢€

§6€¢.200¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€2.200¢€

T16€2.200¢€

0.70
0.654
0.60

- 0.55-

0.50

3
©

= .45

0.40
0.354

=}
@
[}

MA, Oxide=ThO2 (Wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90%2.200¢€

10¥2.200¢€

§S0¥2.200¢€

¥0¥2.200¢€

€0v2L200€

¢0veLe00€

T0¥2L200€

00v¢L200€

66€¢.200€

9 (10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

6

§6€¢.200¢€

5

¥6€2.200¢€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

T6€2.200¢€

90¥2.200¢€

10¥2.200¢€

S0¥2.200¢€

¥0¥2.200¢€

€0v¢L200€

¢0veLe00€

T0¥2L200€

00¥2.L200€

66€2.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200¢€

8

16€¢.200¢€

7

96€¢.200¢€

§6€¢.2¢00¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€2.200¢€

T6€2.200¢€

11

1.0
0.9
0.8

0.7
0.6
0.5
0.4
0.3
0.2

paJnses|in

bl
=}
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

Lab ID

Block

Lab ID

Block

90¥2.200¢€

L0¥2.200€

§0¥2.200¢€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11(12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

6

§6€£¢.200¢€

5

¥6€¢.200¢€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200¢€

90%2.200¢€

L0¥2.200¢€

§0¥2.200¢€

¥0¥2.200€

€0¥2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 [10]11{12|13|14 (15|16 |17 | Sequence

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

6

§6€¢.200€

5

¥6€¢.200€

4

€6€¢.200¢€

3

¢6€¢.200¢€

2

16€¢.200€

90¥2.200¢€

L0¥2.200¢€

§0¥2.200€

¥0¥2.200€

€0v2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200¢€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200€

90¥2.200¢€

L0¥2.200€

§0¥2.200€

¥0¥2.200€

€0¥2.L200€

¢0veL200€

T0¥2.L200€

00¥2.200€

66€¢.200€

9 |10(11(12(13(14(15|16|17| 1

86€¢.200€

8

L6€¢.200€

7

96€¢.200€

§6€¢.200€

¥6€¢.200€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200€

1.4
124 =

Prep Method=MA, Oxide=TiO2 (wt%)

Variability Chart for Measured

T T T T T T
S @ © % o 9
— o o o o

S

painses|\

N
?

Prep Method=MA, Oxide=U308 (wt%)

Variability Chart for Measured

paJnses|\

0.0

Prep Method=MA, Oxide=ZnO (wt%)

Variability Chart for Measured

Lab 1D

Block

90%¢.200¢€

L0¥¢.200€

§0¥2.L200€

¥0¥2.200€

€0%¢.200¢€

¢0¥¢L200€

T0¥2.200€

00%¢.200€

66€¢.200€

9 [10|11|12|13(14|15(16 |17 | Sequence

86€¢.200€

8

16€2.200€

7

96€¢.200¢€

6

§6€¢.200€

¥6€2.200€

415

€6£2.200¢€

3

¢6€¢.200¢€

2

16€¢.200€

90¥2.200€

L0¥2.200€

§0%¢.200¢€

¥0¥¢.200€

€0¥2.L200€

¢0¥2.200¢€

T0¥2.200¢€

00¥¢.200€

66€2.200€

9 |10(11(12)13|14(15(16|17| 1

86£2.200¢€

8

16€¢.200€

7

96€¢.200€

§6€2.200€

¥6€2.200€

€6€¢.200¢€

¢6€¢.200€

16€2.200€

0.030

0.0254

0.0204

015

o
painses|y

0.0104

0.0054

0.000
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

MA, Oxide=Zr02 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

90¥¢.200¢€

L0¥2.200¢€

§0¥¢L200€

¥0¥2L200€

€0¥2.200¢€

¢0¥2.200¢€

Tove.L2c00¢g

00¥2.200¢€

66€¢.200€

9 |10|11|12|13 (1415|1617 | Sequence

86€¢.200¢€

8

L6€2.200€

7

96€¢.200€

6

§6€2.200¢€

¥6€2.200¢€

415

€6€¢.200¢€

3

¢6€2.200¢€

2

T16€¢.200¢€

90¥¢.200¢€

L0¥2.L200€

§0¥¢L200€

¥0¥2.200¢€

€0¥2.200¢€

¢0¥2.200¢g

Tove.L2c00¢g

00¥¢.2c00¢€

66€2.200€

9 10(11(12|13|14|15(16(17( 1

86€¢.200€

8

L6€2.200€

7

96€2.200¢€

§6€2.200¢€

¥6€2.200¢€

€6€¢.200¢€

¢6€¢.200¢€

16€¢.200¢€

0.16

0.144

0.124

0.104

T T
© ©
S o

0.044

c o
painses|y

0.024

0.00

-0.02

PF, Oxide=AI203 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

68€2.200¢€

1106€2¢.200€

88€2.200¢€

11€2.200¢€

G8€¢.L200€

8L€2.200€

98€¢.200€

¥8€¢.L200€

¢8€¢Le00¢g

9 (10]11(12|13|14 (15|16 |17 | Sequence

18€¢.200¢€

8

9.€¢.200¢€

7

08€¢.c00¢€

6

6.€2.200¢€

5

€8€¢.200¢€

4

18€¢.200¢€

3

§/€¢.200¢€

2

¥.€2.200¢€

68€2.200¢€

-+06€2¢.200€

88€2.200¢€

18€2.200¢€

98€¢.200€

G8€¢.L200€

¥8€¢.L200€

€8€¢.200€

¢8€¢Lc00¢g

9 |10(11(12(13(14(15|16|17| 1

18€¢.200¢€

8

08€¢.c00¢€

7

6.€¢.200¢€

8.€¢.200¢€

11€2/200¢€

9.€¢.200¢€

§/€¢.200¢€

¥.€2.200¢€

paJnses|in
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=B203 (Wt%)

Prep Method:

Variability Chart for Measured

8 8 8
C z o C z 9 C z o
- & o - & o - S m
68€¢L200€ | ™ 68€¢L200€ | ™ 68€¢L200€ | ™
06€¢L200€ | < 06€¢L200€ | < 06€¢L200€ | <
88ECL200E |1 88ECL200E |1 88ECL200E |1
LL€2L200E | LL€2L200E | LLg2L200E |
G8ECLT00E | ™ G8ECLT00E | ™ GB8ECLT00E | ™
8L€¢L200E | ™ 8L€¢L200E | ™ 8L€¢L200E |
98€¢L200€ | 98€¢L200€ | 98€¢L200€ |
¥8€¢L200€ | S ¥8€CL200€ | S ¥8€CL200€ | S
¢8€¢L200€ | o | v ¢8€¢L200€ | o | v ¢8€¢L200f | o | o
18€¢L200€ | 18€¢L200€ | 18€¢L200€ |
9.€¢.200€ | ~ 9.€¢.200€ | ~ 9.€¢.200€ | ~
08€¢.200€ | © 08€¢.200€ | © 08€¢.200€ | ©
6.€¢.200€ | 1n 6.€¢L200€ | 1n 6.€¢L200€ | 1n
€8€¢L200€ | « €8€¢L200€ | « €8€¢L200€ | «
18€¢L200€ | 18€¢L200€ | 18€¢L200€ |
GL€¢L200€ | GL€¢L200€ | GL€¢L200€ |
¥.€¢L200€ | — ¥.€¢L200€ | — ¥.€¢L200€ | —
68€¢L200€ | ™ 68€¢L200€ | ™ 68€¢L200€ | ™
06€¢L200€ | < 06€¢L200€ | < 06€¢L200€ | <
88ECL200E |1 88ECL200E |1 88ECL200E |1
L8€CL200E | & 18€¢L200E | & L8€¢L200E | &
98€¢L200€ | ™ 98€¢L200€ | ™ 98€¢L200€ | &
G8ECLT00E | ™ G8ECLT00E | G8ECLT00E |
¥8€¢L200€ | ¥8€¢L200€ | ¥8€¢L200€ |
€8E¢L200€ | g €8E¢L200E | g €8E¢L200E | g
¢8€¢L200€ | o | — /\” ¢8€¢L200€ | o | M; ¢8€¢L200E | o | —
e
18€¢L200€ | W 18€¢L200€ | M 18€¢L200€ |
s ==
08€¢.200€ | ~ o ¢ 08€¢.200€ | ~ <] 08€¢.200€ | ~
<
6.€¢.200€ | © DM m 6.€¢.200€ | © Q m 6.€¢.200€ | ©
Il Il
8.€¢L200€ | 1n “ W 8.€¢L200€ | 1n M W 8.€¢L200€ | 1n
11€¢1200€ = 11€2¢1200€ = 11€2¢1200€
<~ O.,cw <~ O.,cw <
9/€¢.200€ | = 9/€¢.200€ | = 9/€¢.200€ |
A ® A=
Il = Il =
GL€¢L200€ | _.M 5 GL€¢L200€ | _.M S + GL€¢L200€ |
+ ¥.€¢L200€ | — <= 2 + ¥.€¢L200€ | — <= 2 + ¥.€¢L200€ | —
= = ]
T T T T T T 17 Q= T T T T T T T T T Q= T T T T T T T T
oo ® © m N o oo SS8o 2o~ 90wy oy o9 S8® © ¥ 8 o ® o < A Q9
- ' | T @ 2@ 2@ 2 2 2 2 c o o S 4+ 4 & &4 4 © © o o o
2| © 0o oo oo o o o o el
G painseay G
A~ A
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=CdO (wt%)

Variability Chart for Measured

Prep Method:

2 8
2 g 3 : g 3
g § & 5 5
68€2L200€ | +|68ezL2008 |
06€2.200€ | < + [oeezLzo0e | <
+ 88€2L200€ | + 88€7LZ00E | w1
LLETLZO0E |, + [zezizooe |
S8ETLZ00E | $8€212008 | @
8L€212008 | 8LETLZ00E | o
98€2.200€ | + [98ez22008 | o
v8€21200€ | g + [v8ezzzooe |5
78€2/200€ | o | e +esezrz00e (o |
T8£2.2008 | T8€2/200€ | o
9/£21200€ | ~ + [ozgz2z008 |~
08€2.200¢ | 08€2/200€ | ©
6/£2.200E | o 6/£2/200€ | o
€8€2/200E | <« + |esezLzo0e | <«
18€2.200E | o + [188222008 | o
G/£22008 | + [szezLz00e | o
v1€2.200€ | < v1€2/200€ | <
68€TLZ00E | +68e222008 |
06€2.200€ | < + |oeezLzo0e | g
+ 88€7LZ00€ | w0 + 88€2/200 | 0
18€2/200€ | + 28222008 | =
98€2.200€ | ® + 98222008 |
S8ETLZ00E | o $8€21200€ |
v8€2L200€ | o + [veezzzooe | o
€8£2/2008 |2 _ + [e8ezLz00e | g
28ETLT00E | o | m/u +28€2L200¢ | o | =
T8€2/200€ | B T8€2/200E | o
08€2.200€ | ~ 8 = 08€Z.200€ | ~
6/£22200¢ | o m m 6€212005 |
8L€21200¢ | 1o L g 8LE2L200¢ | 1o
L1€21200€ | « m m +|21€22200€ | «
9L€2L200E | M,pm + [ozgz2z008 | o
SLECLCO0E | o N m + [szezLz00e | o
YLETLTO0E | g VIE2I2008 | o
T T T T T uﬂl wv T T
g 8 8§ & & =%g 3 5 8 &g
s § S § =2 =528 & & & %
painsesiy 2 s painsesiN
[
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=Cr203 (wt%)

Prep Method:

Variability Chart for Measured

o o
2 = 2 5y 2 5y
3 5 & 3 5 & 3 5 &
+ 68£2.200€ |~ + [e8ezsz00e |~ 68£2.200€ |~
+|osezz2008 | + |osezrz00e | 06€22200€ | ©
+ 88£2/200€ | = + [sseeLz00e [ 88£2/200€ | =
+ |ezezzzooe |5 + 118202008 | %, 118202008 | %,
SBETLZO0E | @ S8£2L200E | @ SBETLZO0E | @
8/€2,2008 | 8/£2,2008 | 8/€2.2008 |
+ |osezLzooe | o + 98£2/200€ | o 98€2.200E | o
+ |v8ezLzooe [ g v8€2L200€ |9 v8EZLZO0E | 9
+ 28212008 | o | + |zsezizooe o | Z8EZL200E | o | o
+ 18212008 | oo + [t8ezsz008 | oo 18€2L200€ | oo
+ |ozezizooe |~ + 91€21200€ | ~ 9/€212008 | ~
08€Z.200¢ | o 08EZLZ00E | o 08£2L200€ | o
61622008 | w 622008 | o 6.E22200€ | 1o
+ |esszrzo0e | < + £8€2L2008 | « €8€Z/200€ | «
+  |18ez22008 | + 18E21200€ | o 18EZL200E | o
+ SIEZLZ00E | o + |szezrzooe [ GIEZL200E | o
+ VIEZLZ00E | — +  |rzeeczooe | o V1EZL200E | o
+ 68£2.200€ |~ + |esezrz00e | 68£2.200€ |~
+|osgzz2008 | + |os€zze00e |9 06€22200€ | ©
+ 88£2/200€ | + |ssezzzo0e | 88£2/200€ | =
+ |z8ezLz008 | %, + L88cLe00E | 3 L8€2/200€ | =
+  |9sezizo0e |9 + 98ECLC00E | O 98€2.2008 |
S8EZL200€ | o S8ECLe00E | & S8EZLZ00E | o
+  |v8ezizooe | o + v8€CLe00E | o v8€2.200€ | o
+  |esezizooe | g + €8ECLC00E | 3 N €8€2L200€ |9
+ 28€2.2008 | o | W + |¢8€CLC00E | o | m 28€2.2008 | o |
+ 18212008 | oo ¥ + [18€22200€ | oo z T8€2L200€ | oo
08€ZLZ00E | m\m 08E2/Z00E | ~ S 08€Z/Z00E | ~
6/£2/200E | © ﬂ m 6L8cL200E | © _._w_u m 6/£2.2008 | o
8LEZLZ00E | w 2 W BLECLZO0E | 1o 3 W 8/£2/200E | o
+ |eLezrzooe |« 3 B + LLEZLZO0E [ < 3 B 116212008 | <
+  ozgzzzooe | wn., £ + 9LECLE00E | o w“, £ 9/€21200€ | o
+ GLECLZ00E | o L s + |SLECLIO0E | o L& GLETLZ00E | o
+ v.E2L200€ | £ z B +_ PLECLZO0E | mw + v.€2LZ00E |
2 8 &= § 5 3 5223888823358 - IR AP AP RS
° ° Umﬂmmm_\co ° ° unlDw. .m °° ° Oﬁw‘_SMVNm_)_O ° ° unlnw. .m
A > A >
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Samples by Prep Method by Oxide

PF, Oxide=K20 (wt%)

Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Variability Chart for Measured

Prep Method:

Lab ID

Block

68€2.200¢€

+

06€2.200¢€

88€2.200¢€

+

11€2.200¢€

G8€¢.L200€

8.€2.200€

+

98€¢.200€

+

¥8€¢.L200€

¢8€¢Lc00¢g

9 (10]11(12|13|14 (15|16 |17 | Sequence

18€¢.200¢€

8

+

9.€¢.200¢€

7

08€¢.200¢€

6

6.€2.200¢€

5

€8€¢.200¢€

4

18€¢.200¢€

3

§/€¢.200¢€

2

+

¥.€2.200¢€

68€2.200¢€

+

06€2.200¢€

88€2.200¢€

18€2.200¢€

98€¢.200€

G8€¢.L200€

¥8€¢.L200€

€8€¢.200€

¢8€¢Le00¢g

9 |10(11(12(13(14(15|16|17| 1

18€¢.c00¢€

8

08€¢.200¢€

7

6.€¢.200¢€

8.€¢.200¢€

+

11€2/200¢€

9.€¢.200¢€

§/€¢.200¢€

¥.€2.200¢€

35

3.0

2.5

paJnses|in

0.5

<
=}

PF, Oxide=La203 (Wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block

+

68€¢.200¢€

06€¢.200¢€

88€¢.200€

11€2.200¢€

§8€¢.200¢€

8.€¢.200¢€

98€2.200¢€

¥8€¢.200¢€

¢8€¢Le00¢g

9 [10|11|12|13(14|15[16 |17 | Sequence

18€¢.200€

8

91€2.200¢€

7

08€¢.200¢€

6

6.€¢.200¢€

+

€8€¢.200€

415

18€2.200¢€

3

§/€¢.200¢€

2

¥.€2¢.200¢€

68€¢.200€

06€2.200¢€

88€¢.200¢€

+

18€¢.200¢€

98€¢.200€

§8€2.200¢€

¥8€¢.200¢€

€8€¢.200¢€

¢8€¢.L200€

9 |10(11(12|13|14(15(16|17| 1

18€2.200¢€

8

08€¢.200¢€

7

6.€¢.200¢€

8L€2.200€

11€2.200¢€

9.€¢.200¢€

+

§.€¢.200¢€

¥1€2.200¢€

0.035

0.030

0.0254

020

o
painses|y

0.0154

0.0104

0.005
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=Li20 (wt%)

Prep Method:

Variability Chart for Measured

3 3 3
=] & x =] & x =] & x
o = =3 o =1 [=3 o =1 o
< g 2 ] g 2 < g 2
_ & o _ & o™ _ & o™
+ 68€¢L200€ | ™ + 68€¢L200€ | ™ 68€¢L200€ | ™
+ |06€2L200€ | < + 06€¢L200€ | < + |06€¢L200E | <
+ 88ECL200E |1 + 88ECL200E |1 + 88ECL200E |1
LL€2L200E | + LL€2L200E | LLg2L200E |
G8EZIZ00E | @ G8EZIZ00E | @ G8EZIZ00E | @
8LEZIZ00E | N 8LEZIZ00E | 8LEZLZ00E | N
98€¢L200€ | + 98€¢L200€ | + 98€¢L200€ |
V8EZLZ00E | S + V8EZLZ00E | S V8EZLZ00E | S
+ 28€2L200€ | o | o + 28€CL200€ | o | o 28€2L200€ | o | o
+ T8€2L200€ | o + T8€2L200€ | o + T8€2L200€ | o
9.€2.200€ | ~ + 9/€2.200€ | ~ 9/€2.200€ | ~
08€2.200€ | 08€2.200€ | 08€2.200€ |
6.€2.200€ | in 6.€2.200€ | in 6.€2.200€ | in
€8€2.200€ | « + €8€2.200¢ | « + €8€2.200€ | «
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=NiO (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=PbO (wt%)

Prep Method:

Variability Chart for Measured
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=ThO2 (wt%)

Variability Chart for Measured

Prep Method:

Lab ID

Block
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Variability Chart for Measured
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Exhibit C1. Measurements of Thorium Glasses in Analytical Sequence for
Samples by Prep Method by Oxide

PF, Oxide=U308 (wt%)

Prep Method:

Variability Chart for Measured

Lab ID

Block
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Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=A1203 (Wt%)
Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=BaO (wt%)
Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=CdO (wt%)

Variability Chart for Measured
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Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=Cr203 (wt%)

Variability Chart for Measured
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Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=Fe203 (wt%)
Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=La203 (wt%)
Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=MgO (wt%)
Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=Na20 (wt%)
Variability Chart for Measured
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=P205 (wt%)
Variability Chart for Measured
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0.165

0.174

Prep Method
CGlass ID

Targeted

Oxide=PbO (wt%)
Variability Chart for Measured

0.050

0.045

+

T

MA

PF

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

ARG-1

BLANK

U-std

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

0.009

0.01

0.011

Prep Method
Class ID

Targeted
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=SiO2 (Wt%)
Variability Chart for Measured

Measured

60

50—

40

30

20

10

0

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

BLANK

U-std

SB6VS22

ARG-1

SB6VS21

SB6VS20

SB6VS19

SB6VS18

45.353

46.441

47.9

47.919

49.397

50.875

52.353

Prep Method
Glass ID

Targeted

Oxide=S04 (wt%)
Variability Chart for Measured

Measured

14

1.3
1.2
1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3

+

+
+

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

ARG-1

BLANK

U-std

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

0.432

0.459

0.486

0.513

Prep Method
CGlass ID

Targeted
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=ThO2 (wt%)
Variability Chart for Measured

Measured

1.2

1.1+
1.0+
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

MA PF

MA PF

MA PF

MA PF

MA PF

U-std

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

1.011

1.074

1.137

12

1.263

Prep Method
CGlass ID

Targeted

Oxide=TiO2 (wt%)
Variability Chart for Measured

Measured

14

1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2

| ] |
_H_

MA PF

MA| PF

MA| PF

MA PF

MA PF

MA PF

MA PF

MA PF

BLANK

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

U-std

ARG-1

0.294

0.313

0.331

0.368

1.049

Prep Method
Glass ID

Targeted
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=U308 (wt%)
Variability Chart for Measured

2.5

2.0

1.5

Measured

1.0+

0.5

0.0

-

MA| PE

MA| PE

MA PF

MA PF

MA PF

MA PF

MA PF

MA PF

ARG-1

BLANK

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

U-std

1.498

1.591

1.685

1.778

1.872

2.406

Prep Method
Glass ID

Targeted

Oxide=ZnO (Wt%)
Variability Chart for Measured

0.05

0.044

©

o

®
|

Measured

0.024

0.01

0.00

4

MA PF

MA PF

MA| PF

MA| PF

MA PF

MA PF

MA PF

MA PF

BLANK

U-std

ARG-1

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

0.02

0.022

0.023

0.025

0.026

0.027

Prep Method
CGlass ID

Targeted
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Exhibit C2. Measurements by Lab ID for Thorium Glasses by Targeted Concentration for Each Oxide

Oxide=Zr02 (Wt%)

Variability Chart for Measured

Measured

-0.02

0.16

0.144
0.124
0.10
0.08
0.06
0.04
0.02
0.00

MA

MA

MA

MA

MA

MA

MA

MA

BLANK

U-std

SB6VS18

SB6VS19

SB6VS20

SB6VS21

SB6VS22

ARG-1

0.072

0.077

0.081

0.086

0.09

Prep Method
Glass ID

Targeted
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Exhibit C3. Measurements by Block and Sub-Block for Samples

SRNL-STI-2010-00242

Revision 0

of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=A1203 (wt%), Targeted=4.73
5.

5+ - -
4.95- . ]
4.9
E 4.85-
é 4.8
475+
4.74
4.65- " -
4 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.000403
Adj Rsquare -0.2495
Root Mean Square Error 0.192073
Mean of Response 4.865463
Observations (or Sum Wgts) 6
t Test
2-1

Assuming equal variances

Difference 0.00630 tRatio  0.040161
Std Err Dif 0.15683 DF 4
Upper CL Dif  0.44172 Prob >t  0.9699
Lower CL Dif -0.42912 Prob >t 0.4849
Confidence 0.95 Prob<t 0.5151

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 486231 0.11089 4.5544
2 3 4.86861 0.11089 4.5607

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=BaO (wt%), Targeted=0.09
0.096

0.095

.
0.094~ -

0.093+

0.0924

Measured

0.0914

0.094

0.4 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.000194
Adj Rsquare -0.24976
Root Mean Square Error 0.003274
Mean of Response 0.09293
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference 7.443e-5 tRatio  0.027848
Std Err Dif 0.00267 DF 4
Upper CL Dif  0.00750 Prob >t  0.9791
Lower CL Dif -0.00735 Prob >t 0.4896
Confidence 0.95 Prob<t 0.5104

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.092893  0.00189 0.08765
2 3 0.092967  0.00189 0.08772

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=CaO (wt%), Targeted=1.43
15!

. .
1.52+
151+ -
1.5 -
3 1.494
S 148
g 1474
=
1.46+
1.454
1.44+
1.43+ =
1.42 T
1 2
Block

Oneway Anova
Summary of Fit

Rsquare 0.00304
Adj Rsquare -0.2462
Root Mean Square Error 0.051726
Mean of Response 1.485484
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference 0.00466 tRatio 0.110432
Std Err Dif 0.04223 DF 4
Upper CL Dif 0.12193 Prob>[f  0.9174
Lower CL Dif -0.11260 Prob >t 0.4587
Confidence 0.95 Prob<t 0.5413

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

1 3 148315  0.02986 1.4002
2 3 148782  0.02986 1.4049

Std Error uses a pooled estimate of error variance

1.5661
1.5707

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=CdO (wt%), Targeted=0

0.0014:

0.001426 -

0.001424+

0.001422

Measured

0.001424

0.001418+

0.001416 T

1 2
Block

Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 5.711e-6
Mean of Response 0.001422
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.00000 t Ratio 0
Std Err Dif 4.663e-6 DF 4

Upper CL Dif 0.000013 Prob > |t| 1.0000
Lower CL Dif -1.29e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1

3 0.001422 3.2975e-6 0.00141
2 3 0.001422 3.2975e-6 0.00141

Std Error uses a pooled estimate of error variance

0.00143
0.00143
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Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=Ce203 (Wt%), Targeted=0

0.02025
0.0202
% 0.02015
s J
0.0201
0.02005
. ' .
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000117
Mean of Response 0.020146
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.00000 t Ratio 0
Std Err Dif 9.564e-5 DF 4

Upper CL Dif 0.00027 Prob > |t| 1.0000
Lower CL Dif -0.00027 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.020146  6.76e-5 0.01996 0.02033
2 3 0.020146  6.76e-5 0.01996 0.02033
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=Cr203 (wt%), Targeted=0.09
0.104
0.103 -
0.102
0.101+ -

0.1 - -
0.099-
0.098-
0.097
0.096
0.095- L
0.094
0.093 T

Measured

Block

Oneway Anova
Summary of Fit

Rsquare 0.030513
Adj Rsquare -0.21186
Root Mean Square Error 0.003868
Mean of Response 0.098731
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference -0.00112 tRatio  -0.35481
Std Err Dif 0.00316 DF 4
Upper CL Dif 0.00765 Prob>|t|  0.7406
Lower CL Dif -0.00989 Prob>t  0.6297
Confidence 0.95 Prob<t  0.3703

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.099291  0.00223 0.09309 0.10549
2 3 0.098171  0.00223 0.09197 0.10437
Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=CuO (wt%), Targeted=0
0.00871

0.0087 ] ]
0.00869]

< 0.00868

3

2 0.00867 |

g

= 0,00866

0.00865]
0.00864 - . .

0.00863 T

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 3.614e-5
Mean of Response 0.008658
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 2.951e-5 DF 4
Upper CL Dif 0.000082 Prob > |t| 1.0000
Lower CL Dif -8.19e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.008658  0.00002 0.00860 0.00872
2 3 0.008658  0.00002 0.00860 0.00872
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=Fe203 (wt%), Targeted=14
154

15.2 - -

154 =

14.84

Measured

14.6

14.44

14.2

14 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.023515
Adj Rsquare -0.22061
Root Mean Square Error 0.545383
Mean of Response 14.84267
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference -0.1382 tRatio  -0.31036
Std Err Dif 0.4453 DF 4
Upper CL Dif 1.0982 Prob>|t| 0.7718
Lower CL Dif -1.3746 Prob>t 0.6141
Confidence 0.95 Prob<t 0.3859

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 149118 0.31488 14.038 15.786
2 3 147736  0.31488 13.899 15.648
Std Error uses a pooled estimate of error variance
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Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=K20 (wt%), Targeted=2.71

2.8
[

2,754

Measured
N
Y
1

2.65

2.6

Block

Oneway Anova
Summary of Fit

Rsquare 0.024102
Adj Rsquare -0.21987
Root Mean Square Error 0.109524
Mean of Response 2.732434
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.02811 tRatio  0.314309
Std Err Dif 0.08943 DF 4
Upper CL Dif 0.27639 Prob>|tf  0.7690
Lower CL Dif -0.22018 Prob >t 0.3845
Confidence 0.95 Prob<t 0.6155

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 271838  0.06323 2.5428
2 3 274649  0.06323 2.5709

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-

1, Oxide=La203 (wt%), Targeted=0

0.00575
0.00574] . .
0.00573]

-

8 0.005724

E

g
0.00571

= L[ ] L[ ]

0.0057
0.00569-]
0.00568 - : -
1 2
Block

Oneway Anova
Summary of Fit

Rsquare 0

Adj Rsquare -0.25
Root Mean Square Error 2.951e-5
Mean of Response 0.00571
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif ~ 0.000024 DF 4

Upper CL Dif 0.000067 Prob > || 1.0000
Lower CL Dif -6.69e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.005710 1.7e-5 0.00566
2 3 0.005710 1.7e-5 0.00566
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Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=Li20 (wt%), Targeted=3.21

3.4

3.354

3.3

3.254

3.2

Measured

3.15+

3.05 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.1075
Adj Rsquare -0.1155
Root Mean Square Error 0.11392
Mean of Response 3.24011
Observations (or Sum Wgts)

t Test
2-1
Assuming equal variances

7
4
1
5
6

Difference 0.06459 tRatio  0.694365

Std Err Dif 0.09302 DF

Upper CL Dif 0.32284 Prob > [f|
Lower CL Dif -0.19367 Prob >t
Confidence 0.95 Prob<t

Means for Oneway Anova

Level Number Mean Std Error
3 320782  0.06577

2 3 327241  0.06577

4
0.5257
0.2628
0.7372

Lower 95% Upper 95%
3.0252 3.3904
3.0898 3.4550

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=MgO (wt%), Targeted=0.86

0.93 =

0.924
0.914 =

- 0.9+
53

>

2 0.89-
g

= 088
087
0.86

0.85 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.00036:!
Adj Rsquare -0.2495.
Root Mean Square Error 0.03526
Mean of Response 0.89879
Observations (or Sum Wgts)

t Test
2-1
Assuming equal variances

8
4
9
9
6

Difference 0.00111 tRatio  0.038391
4

Std Err Dif 0.02880 DF

Upper CL Dif 0.08106 Prob > [f|
Lower CL Dif -0.07885 Prob >t
Confidence 0.95 Prob<t

Means for Oneway Anova
Level Number Mean Std Errol
3 0.898246  0.0203

0.9712
0.4856
0.5144

r Lower 95% Upper 95%
6 0.84171 0.95478
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Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Level Number Mean Std Error Lower 95% Upper 95% Means for Oneway Anova
3 0.899351  0.02036 0.84282 0.95589 Level Number Mean Std Error Lower 95% Upper 95%
Std Error uses a pooled estimate of error variance 1 3 11.7995  0.26085 11.075 12.524
2 3 11.9073  0.26085 11.183 12.632
Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG- Std Error uses a pooled estimate of error variance
1, Oxide=MnO (wt%), Targeted=2.31
2 Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
- - 1, Oxide=NiO (wt%), Targeted=1.05
. 1.07
1.95 . 1.06 ]
< 1.05+ -
z 1.04 . .
$ 1.9+ B 1.03
2 1,02
. S 1014
1.85 1
; 0.99 -
1 2 0.98
Block 0.97 - T
1 2
Oneway Anova
Summary of Fit Block
Oneway Anova
Rsquare 0.005495 Summary of Fit
Adj Rsquare -0.24313
Root Mean Square Error 0.070918 Rsquare 0.002047
Mean of Response 1.932496 Adj Rsquare -0.24744
Observations (or Sum Wgts) 6 Root Mean Square Error 0.040146
Mean of Response 1.023726
t Test Observations (or Sum Wgts) 6
2-1
Assuming equal variances t Test
2-1
Difference -0.00861 tRatio  -0.14866 Assuming equal variances
Std Err Dif 0.05790 DF 4
Upper CL Dif 0.15216 Prob>|t|  0.8890 Difference 0.00297 tRatio  0.090581
Lower CL Dif -0.16938 Prob>t  0.5555 Std Err Dif 0.03278 DF 4
Confidence 0.95 Prob<t  0.4445 Upper CL Dif 0.09398 Prob>[tf|  0.9322
Lower CL Dif -0.08804 Prob >t 0.4661
Confidence 0.95 Prob<t 0.5339
Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%
1 3 1.93680  0.04094 1.8231 2.0505 Means for Oneway Anova
2 3 1.92819  0.04094 1.8145 2.0419 Level Number Mean Std Error Lower 95% Upper 95%
Std Error uses a pooled estimate of error variance 1 3 1.02224 0.02318 0.95789 1.0866
2 3 1.02521  0.02318 0.96086 1.0896
Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG- Std Error uses a pooled estimate of error variance
1, Oxide=Na20 (wt%), Targeted=11.5
123 Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
122 - 1, Oxide=P205 (Wt%), Targeted=0.22
12.14 - - 0.295
12 . 0.29 H
< 119 0.285-]
5 11.8 =
£ 11.7 3 028 -
= 1164 % 0.275 .
11.54 g 0274
11.4 0.265
11.3 0.26
1.2 T 0.255- .
1 2 :
Block 025 T
1 2
Oneway Anova Block
Summary of Fit
Oneway Anova
Rsquare 0.020918 Summary of Fit
Adj Rsquare -0.22385
Root Mean Square Error 0451798 Rsquare 0.21449
Mean of Response 11.85341 Adj Rsquare 0.018112
Observations (or Sum Wats) 6 Root Mean Square Error 0.013426
Mean of Response 0.277641
t Test Observations (or Sum Wgts) 6
2-1
Assuming equal variances t2T1°St
Difference 0.1078 tRatio  0.292335 Assuming equal variances
Std Err Dif 0.3689 DF 4
Upper CL Dif 11320 Prob>1tf  0.7846 Difference 0.01146 tRatio  1.0451
Lower CL Dif -0.9164 Prob>t  0.3923 Std Err Dif ~ 0.01096 DF 4
Confidence 095 Prob<t  0.6077 Upper CL Dif = 0.04189 Prob > t| 0.3550
Lower CL Dif -0.01898 Prob>t 0.1775
Confidence 0.95 Prob<t 0.8225
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Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 0.271913  0.00775 0.25039 0.29344 Means for Oneway Anova
2 3 0.283370  0.00775 0.26185 0.30489 Level Number Mean Std Error Lower 95% Upper 95%
Std Error uses a pooled estimate of error variance 1 3 514145 0.96202 48.744 54.086
2 3 50.0596  0.96202 47.389 52.731
Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG- Std Error uses a pooled estimate of error variance
1, Oxide=PbO (Wt%), Targeted=0
0.00771 Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=SO04 (wt%), Targeted=0
0.0077
0.00769 0.331
2 0.00768]
3 0.33
< 0.00767 k=S
0.00766 % 0.3294
=
0.00765- . . 0228 N N
0.00764 T
t 2 0327
Block a
T
Oneway Anova 1 2
Summary of Fit Block
Oneway Anova
Rsquare 0 .
Adj Rsquare 025 Summary of Fit
Root Mean Square Error 0.000031 R 0
Mean of Response 0.007666 AZ?quguare 025
Observations (or Sum Wgts) 6 Root Mean Square Error 0.002288
¢ Test Mean of Response 0.32855
21 Observations (or Sum Wgts) 6
Assuming equal variances ¢ Test
Difference  0.00000 t Ratio 0 o i
Std Err Dif 25395 DF 4 ssuming equal variances
Upper CL Dif 7.049e-5 Prob > |t 1.0000 . .
Lower CL Dif -0.00007 Prob>t 0.5000 Oiffererce  Q.00000 1 Ratio ’
Confidence 0.95 Prob<t  0.5000 Upper CL Dif 0.00519 Prob > [t 1.0000
Lower CL Dif -0.00519 Prob>t 0.5000
Means for Oneway Anova Confidence 0.95 Prob<t 0.5000
Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.007666 1.8e-5 0.00762 0.00772 Means for Oneway Anova
2 .007 1.8e-! .00762 .00772
Std Error uses a3 pgo?gd 2St(?mate ofiirgr varia%gf ° 000 Level N“mbe; 0 3%”'0' Stg (FJ:or rg; Lowg'égsg/g Uppgggg;/;
1 .32855 .001 .324 .
Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG- gtd E 3 0'?2(1855? t0'0f0132 . 0.32488 033222
1, Oxide=Si02 (%), Targeted=47.9 rror uses a pooled estimate of error variance
53 - Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1 1, Oxide=ThO2 (Wt%), Targeted=0
52 - 0.1316
) = 01314 " "
5 514
§ 1 0.1312
g -
= 50 £ 01314
) $ 0.1308 B B
49+
1 0.1306 -
48 T 0.1304
1 2 - -
0.1302 T
Block 1 2
Oneway Anova Block
Summary of Fit Oneway Anova
Si f Fit
Rsquare 0.198679 ummary of
Adj Rsquare -0.00165 Rsquare 0
Root Mean Square Error 1.666275 Adj Rsquare .0.25
Mean of Response 50.73707 Root Mean Square Error 0.000569
Observations (or Sum Wgts) 6 Mean of Response 0.130859
Observations (or Sum Wgts) 6
t Test
21 . t Test
Assuming equal variances 21

5 . Assuming equal variances
Difference -1.3549 tRatio -0.99587

StdErr Dif  1.3605 DF 4 i )

Diff 0.00000 tRat 0
Upper CL Dif 2.4225 Prob>1[t| 0.3757 Sdenow  0o000as DE .
Lower CL Dif -5.1323 Prob >t 0.8122 Upper CL Dif  0.00129 Prob>|t| 1.0000

Confidence 0.95 Prob<t 0.1878
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Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Lower CL Dif -0.00129 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.130859  0.00033 0.12995 0.13177
2 3 0.130859  0.00033 0.12995 0.13177
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=TiO2 (Wt%), Targeted=1.15
122
1.214 -
1.2
1.194
1.184
1.174
1.16
1.154
1.14+
1.134

Measured

Block

Oneway Anova
Summary of Fit

Rsquare
Adj Rsquare

0.000944
-0.24882

Root Mean Square Error 0.044309
Mean of Response 1.175384
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference -0.00222 tRatio  -0.06147
Std Err Dif 0.03618 DF 4
Upper CL Dif  0.09822 Prob>|t|  0.9539
Lower CL Dif -0.10267 Prob >t 0.5230
Confidence 0.95 Prob<t  0.4770

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 1.17650  0.02558 1.1055 1.2475
2 3 1.17427  0.02558 1.1032 1.2453
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=U308 (wt%), Targeted=0
0.1004

0.1002
0.19

0.0998

Measured

0.0996

0.0994

0.0992+

0.099 T

Block

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.00059
Mean of Response 0.099642
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio 0
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Std Err Dif 0.00048 DF 4
Upper CL Dif  0.00134 Prob > |t 1.0000
Lower CL Dif -0.00134 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.099642  0.00034 0.09870 0.10059

2 3 0.099642  0.00034 0.09870 0.10059

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=ZnO (wt%), Targeted=0.02
0.023

0.0225
0.022 .

0.0215+

0.0214

Measured

0.0205

0.02 .

0.0195 T

Block

Oneway Anova
Summary of Fit

0.061204
-0.1735

Rsquare
Adj Rsquare

Root Mean Square Error 0.001095

Mean of Response 0.021099
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference -0.00046 tRatio -0.51066
Std Err Dif 0.00089 DF 4
Upper CL Dif 0.00203 Prob > |t 0.6365
Lower CL Dif -0.00294 Prob>t  0.6818
Confidence 0.95 Prob<t  0.3182

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.021328  0.00063 0.01957 0.02308

2 3 0.020871  0.00063 0.01912 0.02263

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=ARG-
1, Oxide=Zr0O2 (wt%), Targeted=0.13
0.14

0.138- =

0.136

0.134

Measured

0.132
0.134

0.128+ L] w

0.126 T

Block

Oneway Anova
Summary of Fit

0.00132
-0.24835

Rsquare

Adj Rsquare
Root Mean Square Error 0.006067
Mean of Response 0.134675
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances
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Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Difference 0.00036 t Ratio
Std Err Dif 0.00495 DF

Upper CL Dif  0.01411 Prob > [f|
Lower CL Dif -0.01339 Prob >t
Confidence 0.95 Prob<t

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
0.12477
0.12513
Std Error uses a pooled estimate of error variance

1 3 0.134495
2 3 0.134855

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

0.00350
0.00350

Oxide=A1203 (Wt%), Targeted=4.1

0.072715

4
0.9455
0.4728
0.5272

4.45

4.4+ L
4.35
4.3

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

Observations (or Sum Wgts)

t Test
2-1
Assuming equal variances

Difference 0.01889 t Ratio
Std Err Dif 0.16723 DF

0.003181
-0.24602
0.204817
4.166348

6

Upper CL Dif  0.48321 Prob > [f|
Lower CL Dif -0.44542 Prob >t
Confidence 0.95 Prob<t

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3.8286
3.8475
Std Error uses a pooled estimate of error variance

3 4.15690
2 3 4.17579

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

0.11825
0.11825

Oxide=BaO (wt%), Targeted=0

0.00654

0.112987

4
0.9155
0.4577
0.5423

0.00652
0.0065—

0.00648 -

0.00646

o
2
>
3
@
3

b3

0.00644

0.00642 L

0.0064

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

Observations (or Sum Wgts)

t Test
2-1

0

-0.25
5.582e-5
0.006476
6
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Assuming equal variances

Difference 0.00000
Std Err Dif ~ 4.558e-5
Upper CL Dif  0.00013
Lower CL Dif -0.00013
Confidence 0.95

t Ratio 0
DF 4
Prob > |t| 1.0000
Prob>t 0.5000
Prob<t 0.5000

Means for Oneway Anova

Level Number

Mean Std Error Lower 95% Upper 95%

3 0.006476  3.22e-5 0.00639
2 3 0.006476  3.22e-5 0.00639
Std Error uses a pooled estimate of error variance

0.00657
0.00657

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=CaO (wt%), Targeted=1.301

1.4

1.384

1.36

1.344

1.324

Measured

1.39

1.28

1.26

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

0.000979
-0.24878
0.063854
1.309418

Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference -0.00326
Std Err Dif 0.05214
Upper CL Dif  0.14149
Lower CL Dif -0.14802
Confidence 0.95

Means for Oneway Anov:

tRatio  -0.06262
DF 4
Prob>1t|  0.9531
Prob >t 0.5235
Prob<t  0.4765

a

Level Number Mean Std Error Lower 95% Upper 95%

1 3 1.31105
2 3 1.30779

0.03687 1.2087
0.03687 1.2054
Std Error uses a pooled estimate of error variance

14134
14101

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=CdO (wt%), Targeted=0

0.00145+

0.001445

0.00144+

Measured

0.001435

0.00143+

Block
Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 1.189%-5
Mean of Response 0.001437
Observations (or Sum Wgts) 6
t Test
2-1
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of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 9.708e-6 DF 4
Upper CL Dif 0.000027 Prob > [t| 1.0000
Lower CL Dif  -2.7e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.001437 6.8644e-6 0.00142 0.00146

2 3 0.001437 6.8644e-6 0.00142 0.00146

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=Ce203 (Wt%), Targeted=0
0.0205

0.02045

0.0204

0.02035

Measured

0.0203

0.02025

0.0202 o T =

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000147
Mean of Response 0.020342
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 0.00012 DF 4
Upper CL Dif  0.00033 Prob > |t| 1.0000
Lower CL Dif -0.00033 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.020342  85le-5 0.02011 0.02058
2 3 0.020342  85le-5 0.02011 0.02058
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=Cr203 (wt%), Targeted=0
0.265

0.26

0.255+

0.25-

Measured

0.245+

0.24

0.235-

0.23 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.011156
Adj Rsquare -0.23606
Root Mean Square Error 0.014045
Mean of Response 0.243356
Observations (or Sum Wgts) 6

t Test
2-1

Assuming equal variances

Difference -0.00244 tRatio  -0.21243
Std Err Dif 0.01147 DF 4
Upper CL Dif  0.02940 Prob> |t  0.8422
Lower CL Dif -0.03427 Prob >t 0.5789
Confidence 0.95 Prob<t 04211

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.244574  0.00811 0.22206 0.26709

2 3 0.242138  0.00811 0.21963 0.26465

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=CuO (wt%), Targeted=0

0.00885
0.0088
§ 0.00875
0.0087 . .
T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 7.227e-5
Mean of Response 0.008742
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.00000 t Ratio 0
Std Err Dif ~ 0.000059 DF 4

Upper CL Dif  0.00016 Prob > |t| 1.0000
Lower CL Dif -0.00016 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.008742  4.17e-5 0.00863 0.00886
2 3 0.008742  4.17e-5 0.00863 0.00886
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=Fe203 (wt%), Targeted=13.196

.
14.5
-
2 144
g
s
13.5
]
13 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.004082
Adj Rsquare -0.2449
Root Mean Square Error 0.774923
Mean of Response 13.68938
Observations (or Sum Wgts) 6
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of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

t Test
2-1
Assuming equal variances

Difference -0.0810 tRatio -0.12804
Std Err Dif 0.6327 DF 4
Upper CL Dif 1.6757 Prob>|t| 0.9043
Lower CL Dif -1.8377 Prob>t 0.5479
Confidence 0.95 Prob<t 0.4521

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 13.7299  0.44740 12.488 14.972
2 3 13.6489  0.44740 12.407 14.891
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=K20 (wt%), Targeted=2.999
3.15

3.1
3.05
3
2.95

Measured

2.9
2.85
2.8

2.75 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.027822
Adj Rsquare -0.21522
Root Mean Square Error 0.159884
Mean of Response 2.913124
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.04417 tRatio  0.338341
Std Err Dif 0.13054 DF 4
Upper CL Dif 0.40662 Prob> |t  0.7521
Lower CL Dif -0.31828 Prob >t 0.3761
Confidence 0.95 Prob<t 0.6239

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 289104  0.09231 2.6347 3.1473

2 3 293521  0.09231 2.6789 3.1915

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=La203 (wt%), Targeted=0
0.00582
0.00581

0.0058
0.00579
g 0.00578
g 0.00577
= 0.00576 . .
0.00575
0.00574
0.00573 . .
0.00572 T

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 4.16e-5
Mean of Response 0.005766
Observations (or Sum Wgts) 6
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t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif ~ 0.000034 DF 4

Upper CL Dif 9.431e-5 Prob > |t| 1.0000
Lower CL Dif -9.43e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.005766 2.4e-5 0.00570 0.00583

2 3 0.005766 2.4e-5 0.00570 0.00583

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=Li20 (wt%), Targeted=3.057
3.2 w w
3.15+
3.1
3.05
3
2.954
2.9
2.85- [
2.8 L]
2.75 T

Measured

Block

Oneway Anova
Summary of Fit

Rsquare 0.025141
Adj Rsquare -0.21857
Root Mean Square Error 0.191556
Mean of Response 2.967414
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference 0.05023 tRatio  0.321182
Std Err Dif 0.15640 DF 4
Upper CL Dif  0.48448 Prob> |t  0.7642
Lower CL Dif -0.38401 Prob >t 0.3821
Confidence 0.95 Prob<t 0.6179

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 294230 0.11059 2.6352 3.2494
2 3 299253  0.11059 2.6855 3.2996
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=MgO (wt%), Targeted=1.21
13

1.28 -

1.26

1.244

1.22

Measured

1.24

1.184 = =

Block

Oneway Anova
Summary of Fit

Rsquare 0.000127
Adj Rsquare -0.24984
Root Mean Square Error 0.060081
Mean of Response 1.20669
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Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference -0.00111 tRatio  -0.02254
Std Err Dif 0.04906 DF 4
Upper CL Dif 0.13510 Prob>|t| 0.9831
Lower CL Dif -0.13731 Prob>t  0.5085
Confidence 0.95 Prob<t  0.4915

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 1.20724  0.03469 1.1109 1.3036
2 3 1.20614  0.03469 1.1098 1.3024
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=MnO (wt%), Targeted=2.892
3

2.95

2.9

2.85

Measured

2.8

2.754

2.7 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.000297
Adj Rsquare -0.24963
Root Mean Square Error 0.152868
Mean of Response 2.799752
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference -0.00430 tRatio  -0.03448
Std Err Dif 0.12482 DF 4
Upper CL Dif 0.34224 Prob>|t| 0.9741
Lower CL Dif -0.35085 Prob>t  0.5129
Confidence 0.95 Prob<t 04871

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 2.80190 0.08826 2.5569 3.0469
2 3 279760  0.08826 2.5526 3.0426
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=Na20 (wt%), Targeted=11.795
12.6

12.44

12.2

124

Measured

11.84

11.64

11.44

11.2 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.015092
Adj Rsquare -0.23114

Root Mean Square Error 0.600175

Mean of Response 11.77927
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference 0.1213 tRatio  0.247571
Std Err Dif 0.4900 DF 4
Upper CL Dif 1.4819 Prob>|t| 0.8167
Lower CL Dif -1.2393 Prob >t 0.4083
Confidence 0.95 Prob<t 0.5917

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

3 117186  0.34651 10.757
2 3 11.8399  0.34651 10.878
Std Error uses a pooled estimate of error variance

12.681
12.802

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=NiO (Wt%), Targeted=1.12

11

1.084

1.06

Measured
[N
o
R
1

1.02

14 N ]

0.98 T
1 2
Block

Oneway Anova
Summary of Fit
Rsquare 0.001678
Adj Rsquare -0.2479
Root Mean Square Error 0.057019
Mean of Response 1.027968
Observations (or Sum Wgts) 6
t Test
2-1

Assuming equal variances

Difference 0.00382 tRatio  0.081998
Std Err Dif 0.04656 DF 4
Upper CL Dif  0.13308 Prob >t  0.9386
Lower CL Dif -0.12544 Prob >t 0.4693
Confidence 0.95 Prob<t 0.5307

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

3 1.02606  0.03292 0.93466
2 3 1.02988  0.03292 0.93848
Std Error uses a pooled estimate of error variance

11175
11213

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=P205 (wt%), Targeted=0

0.01925 - -
0.0192+
B 0.019154
Z ]

8

= 0.01914
0.01905

1 - -

0.019 T
1 2
Block

Oneway Anova
Summary of Fit
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Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000115
Mean of Response 0.019133
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio
Std Err Dif ~ 9.355e-5 DF

0
4

Upper CL Dif 0.00026 Prob > |t 1.0000
Lower CL Dif -0.00026 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
0.01895
0.01895
Std Error uses a pooled estimate of error variance

1 3 0.019133  6.61e-5
2 3 0.019133  6.61e-5

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=PbO (wt%), Targeted=0

0.00782

0.0078

0.00778+

0.00776 -

Measured

0.00774

0.00772

0.0077 T

Block

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 5.386e-5
Mean of Response 0.007756
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio
Std Err Dif ~ 0.000044 DF

0
4

Upper CL Dif  0.00012 Prob > [t| 1.0000
Lower CL Dif -0.00012 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
0.00767
0.00767
Std Error uses a pooled estimate of error variance

1 3 0.007756  3.11e-5
2 3 0.007756  3.11e-5

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=Si02 (Wt%), Targeted=45.353

52
u
51

o
o
1

Measured
IS
©

1

IS
o
1

IS
=
1

&
>
1

~
@

Block

170

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

t Test
2-1
Assuming equal variances

0.086509

-0.14186
2.69614
47.3855

6

Difference -1.3549 tRatio -0.61547

Std Err Dif 2.2014 DF

4

Upper CL Dif 4.7571 Prob>|t| 0.5715
Lower CL Dif -7.4669 Prob >t 0.7142
Confidence 0.95 Prob<t 0.2858

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

1 3 48.0629
2 3 46.7081

1.5566 43.741 52.385
1.5566 42.386 51.030

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=S04 (Wt%), Targeted=0

0.336
n

0.335

0.334

Measured

0.333

0.332

0.331 =

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

t Test
2-1
Assuming equal variances

0

-0.25
0.002595
0.332545
6

Difference 0.00000 t Ratio 0

Std Err Dif 0.00212 DF

4

Upper CL Dif  0.00588 Prob > [t 1.0000
Lower CL Dif -0.00588 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

3 0.332545
2 3 0.332545

0.00150 0.32839 0.33670
0.00150 0.32839 0.33670

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=ThO2 (wt%), Targeted=0

0.1334

0.1325+

Measured

0.1324 L] =

0.1315+

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25

Root Mean Square Error 0.000869
Mean of Response 0.132186
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 0.00071 DF 4
Upper CL Dif  0.00197 Prob > |t| 1.0000

Lower CL Dif -0.00197 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.132186  0.00050 0.13079 0.13358
2 3 0.132186  0.00050 0.13079 0.13358
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=TiO2 (wt%), Targeted=1.049
1.04

1.02

1

0.984

Measured

0.96

0.94+

0.92 T

Block

Oneway Anova
Summary of Fit

0.001007
-0.24874

Rsquare
Adj Rsquare

Root Mean Square Error 0.053619
Mean of Response 0.961602
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference -0.00278 tRatio  -0.0635
Std Err Dif 0.04378 DF 4
Upper CL Dif 0.11877 Prob>|t| 0.9524
Lower CL Dif -0.12433 Prob>t 0.5238
Confidence 0.95 Prob<t 0.4762

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.962992  0.03096 0.87704 1.0489
2 3 0.960212  0.03096 0.87426 1.0462
Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=U308 (wt%), Targeted=2.406
24 w

2.35

2.3

Measured

2.25

2.2

2.15 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.000431

Adj Rsquare -0.24946

Root Mean Square Error 0.115938

Mean of Response 2.250307
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference -0.00393 tRatio  -0.04152
Std Err Dif 0.09466 DF 4
Upper CL Dif 0.25890 Prob > |t 0.9689
Lower CL Dif -0.26676 Prob>t  0.5156
Confidence 0.95 Prob<t  0.4844

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 225227 0.06694 2.0664 2.4381
2 3 224834  0.06694 2.0625 2.4342
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,
Oxide=ZnO (wt%), Targeted=0

0.00186-{ " "
0.001855]
£ 0.00185
2 1 . .
= 0.001845
0.00184]
. ' .
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 1.245e-5
Mean of Response 0.001849
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.00000 t Ratio 0
Std Err Dif ~ 1.016e-5 DF 4

Upper CL Dif 2.822e-5 Prob>|t| 1.0000
Lower CL Dif -2.82e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.001849 7.1869e-6 0.00183 0.00187
2 3 0.001849 7.1869-6 0.00183 0.00187
Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block Prep Method=MA, Glass ID=U-std,

Oxide=ZrO2 (wt%), Targeted=0

0.0036

0.0034

0.0032

0.0034

Measured

0.0028

0.0026 -

0.0024

0.0022 T

Block

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000606
Mean of Response 0.002913
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio
Std Err Dif 0.00049 DF

0
4

Upper CL Dif 0.00137 Prob > |t| 1.0000
Lower CL Dif -0.00137 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
0.00194
0.00194
Std Error uses a pooled estimate of error variance

3 0.002913  0.00035
2 3 0.002913  0.00035

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=A1203 (wt%), Targeted=4.73

4.9

4.89
4.88
4.87

o 4.86

H
5 485
2

+

8 4.84 +
4,83
4.82
4.81

4.8
4.79 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.012346
Adj Rsquare -0.23457
Root Mean Square Error 0.034497
Mean of Response 4.846568
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00630 tRatio  0.223607
4

Std Err Dif 0.02817 DF

Upper CL Dif 0.08450 Prob> |t  0.8340
Lower CL Dif -0.07191 Prob >t 0.4170
Confidence 0.95 Prob<t 0.5830

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
4.7881
4.7944

1 3 4.84342  0.01992
2 3 4.84972  0.01992
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Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=B203 (wt%), Targeted=8.67

8.35
5 8.3
§ +
= _
8.25 +
8.2
— T
1
Block
Oneway Anova
Summary of Fit
Rsquare 0.392
Adj Rsquare 0.24
Root Mean Square Error 0.057299
Mean of Response 8.269777
Observations (or Sum Wgts) 6
t Test
2-1

Assuming equal variances

Difference 0.07513 tRatio  1.60591

Std Err Dif 0.04678 DF

Upper CL Dif  0.20502 Prob >t 0.1836
Lower CL Dif -0.05476 Prob>t 0.0918
Confidence 0.95 Prob<t 0.9082

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

3 8.23221  0.03308
2 3 8.30734  0.03308

Std Error uses a pooled estimate of error variance

8.3241
8.3992

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=BaO (wt%), Targeted=0.09

0.0905

0.09
0.0895+
0.089

0.0885-

Measured

0.088-

0.0875 +
0.087

0.0865 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.052558
Adj Rsquare -0.1843
Root Mean Square Error 0.001451
Mean of Response 0.087924
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00056 tRatio  0.471056

Std Err Dif 0.00119 DF

Upper CL Dif  0.00385 Prob> |t  0.6621
Lower CL Dif -0.00273 Prob >t 0.3311
Confidence 0.95 Prob<t 0.6689

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

3 0.087645  0.00084

0.08997
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Level Number Mean Std Error Lower 95% Upper 95% Means for Oneway Anova
3 0.088204  0.00084 0.08588 0.09053 Level Number Mean Std Error Lower 95% Upper 95%
Std Error uses a pooled estimate of error variance 1 3 0.008015  0.00044 0.00680 0.00923
2 3 0.008015  0.00044 0.00680 0.00923
Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1, Std Error uses a pooled estimate of error variance
Oxide=CaO (wt%), Targeted=1.43
1.64 T Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
1,634 Oxide=Ce203 (Wt%), Targeted=0
’ 0.095
1.62
1.61
=
£ 1.6 0.09
é 159 N B
1.58 + 3 0.085]
157 = + +
1.56 0.08
+
1.55 T
1 2 + +
Block 0.075 T
1 2
Oneway Anova Block
Summary of Fit
Oneway Anova
Rsquare 0.410256 Summary of Fit
Adj Rsquare 0.262821
Root Mean Square Error 0027395 Rsquare 0
Mean of Response 1.581096 Adj Rsquare -0.25
Observations (or Sum Wats) 6 Root Mean Square Error 0.008051
Mean of Response 0.084334
t Test Observations (or Sum Wgts) 6
2-1
Assuming equal variances t2T1°St
Difference 003731 tRatio 1668115 Assuming equal variances
Std Err Dif 0.02237 DF 4 . .
Upper CL Dif 0.09941 Prob>1t|  0.1706 Difference 0.00000 t Ratio 0
Lower CL Dif -0.02479 Prob>t  0.0853 Std Err Dif  0.00657 DF 4
Confidence 095 Prob<t  0.9147 Upper CL Dif  0.01825 Prob > [t| 1.0000
Lower CL Dif -0.01825 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000
Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%
1 3 156244 0.01582 1.5185 1.6064 Means for Oneway Anova
2 3 1.59975 0.01582 1.5558 1.6437 Level Number Mean Std Error Lower 95% Upper 95%
Std Error uses a pooled estimate of error variance 1 30084334  0.00465 0.07143 0.09724
2 3 0.084334  0.00465 0.07143 0.09724
Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1, Std Error uses a pooled estimate of error variance
Oxide=CdO (wt%), Targeted=0
0.009 Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=Cr203 (wt%), Targeted=0.09
1 0.101
0.0085 019 *
- 0.099-
2 1 0.098
2 +
S 0.008 3 g.ggz— T
1 * * £ 0.095 + +
= 0,004+
0.0075+ '
+ + 0.093+
T 0.092—
1 2 0.091
Block 0.0 il T
Oneway Anova 1 2
Summary of Fit Block
Oneway Anova
Rsquare 0 Summary of Fit
Adj Rsquare -0.25
Root Mean Square Error 0.000761 Rsquare 0.233871
Mean of Response 0.008015 Adj Rsquare 0.042339
Observations (or Sum Wats) 6 Root Mean Square Error 0.003132
Mean of Response 0.09593
t Test Observations (or Sum Wgts) 6
2-1
Assuming equal variances t Test
2-1
Difference 0.00000 t Ratio 0 Assuming equal variances
Std Err Dif 0.00062 DF 4
Upper CL Dif  0.00172 Prob >t/ 1.0000 Difference 0.00283 tRatio  1.105013
Lower CL Dif -0.00172 Prob>t 0.5000 Std Err Dif 0.00256 DF 4
Confidence 0.95 Prob<t 0.5000 Upper CL Dif  0.00993 Prob >t  0.3311
Lower CL Dif -0.00427 Prob >t 0.1656
Confidence 0.95 Prob<t 0.8344
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Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.094517  0.00181 0.08950 0.09954
2 3 0.097343  0.00181 0.09232 0.10236
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=CuO (wt%), Targeted=0

0.011
0.0105
. J
£ 0014
g
=
0.0095 + +
0.009 + +
T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000929
Mean of Response 0.009743
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.00000 t Ratio 0
Std Err Dif 0.00076 DF 4

Upper CL Dif  0.00211 Prob > |t 1.0000
Lower CL Dif -0.00211 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.009743  0.00054 0.00825 0.01123
2 3 0.009743  0.00054 0.00825 0.01123
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=Fe203 (wt%), Targeted=14
14.3 +

14.25+
14.2
14.15+
14.1
14.05+
144
13.95+
13.94
13.85

Measured

Ll

Block

Oneway Anova
Summary of Fit

0.266112
0.08264

Rsquare

Adj Rsquare
Root Mean Square Error 0.155086
Mean of Response 13.9777
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.15250 tRatio  1.204336
Std Err Dif 0.12663 DF 4
Upper CL Dif  0.50407 Prob >t  0.2948
Lower CL Dif -0.19907 Prob >t 0.1474
Confidence 0.95 Prob<t 0.8526

Means for Oneway Anova
Level Number
1 3 13.9014
2 3 14.0540

0.08954
0.08954

Mean Std Error Lower 95% Upper 95%

13.653
13.805

14.150
14.303

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=K20 (wt%), Targeted=2.71

3.2
3.1
B 3
= 2.9
2.8 i *
+
2.7 T
1 2
Block

Oneway Anova
Summary of Fit
Rsquare 0.129502
Adj Rsquare -0.08812
Root Mean Square Error 0.165751
Mean of Response 2.842856
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.10440 tRatio  0.771408
Std Err Dif 0.13534 DF 4
Upper CL Dif 0.48015 Prob> |t  0.4835
Lower CL Dif -0.27135 Prob >t 0.2418
Confidence 0.95 Prob<t 0.7582

Means for Oneway Anova
Level Number

3 2.79066
2 3 2.89506

0.09570
0.09570

Mean Std Error Lower 95% Upper 95%

2.5250
2.6294

3.0564
3.1608

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=La203 (wt%), Targeted=0

0.00775

0.0075+

0.00725

0.007

Measured

0.00675

0.0065—

0.00625

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

t Test
2-1
Assuming equal variances

Difference
Std Err Dif

-0.25
0.000659
0.006959

6

0.00000 t Ratio
0.00054 DF

0
4

Upper CL Dif  0.00149 Prob > [f| 1.0000
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Lower CL Dif -0.00149 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.006959  0.00038 0.00590 0.00802
2 3 0.006959  0.00038 0.00590 0.00802
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=Li20 (wt%), Targeted=3.21
3.21

3.2
3.194
3.18
3.17
3.16
3.154
3.144
3.134
3.12 T

Measured

[
N

Block

Oneway Anova
Summary of Fit

0.308642
0.135802

Rsquare

Adj Rsquare
Root Mean Square Error 0.032886
Mean of Response 3.153999
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.03588 tRatio  1.336306
Std Err Dif 0.02685 DF 4
Upper CL Dif 0.11043 Prob>1t|  0.2524
Lower CL Dif -0.03867 Prob >t 0.1262
Confidence 0.95 Prob<t 0.8738

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 3.13606  0.01899 3.0833 3.1888
2 3 317194  0.01899 3.1192 3.2247
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=MgO (wt%), Targeted=0.86

=+ +
0.855-
¥
5
2 0.85
2 +
b4
s +
0.845-
0.84 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.144144
Adj Rsquare -0.06982

Root Mean Square Error 0.006599
Mean of Response 0.850708
Observations (or Sum Wgts) 6
t Test

2-1

Assuming equal variances

Difference -0.00442 tRatio  -0.82078
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Std Err Dif 0.00539 DF 4
Upper CL Dif 0.01054 Prob>|t| 0.4579
Lower CL Dif -0.01938 Prob>t  0.7711
Confidence 0.95 Prob<t  0.2289

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.852919  0.00381 0.84234 0.86350

2 3 0.848497  0.00381 0.83792 0.85907

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=MnO (wt%), Targeted=2.31

1.85
+
1.84
+
1.83
% 1.82 + +
=
1.81
1.8
+
1.79 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.071429
Adj Rsquare -0.16071
Root Mean Square Error 0.019006
Mean of Response 1.824896
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference -0.00861 tRatio  -0.5547
Std Err Dif 0.01552 DF 4
Upper CL Dif 0.03448 Prob > |t 0.6087
Lower CL Dif -0.05169 Prob>t 0.6957
Confidence 0.95 Prob<t 0.3043

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 1.82920  0.01097 1.7987 1.8597
2 3 1.82059  0.01097 1.7901 1.8511
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
Oxide=NiO (Wt%), Targeted=1.05

1.02 +

1.014 +

-
1

Measured

0.99

0.984

0.97 T

Block

Oneway Anova
Summary of Fit

0.131142
-0.08607

Rsquare

Adj Rsquare
Root Mean Square Error 0.0234
Mean of Response 0.994883
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances
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Assuming equal variances
Difference -0.01485 tRatio  -0.77701

Std Err Dif 0.01911 DF 4 Difference 0.00000 t Ratio 0
Upper CL Dif  0.03820 Prob >t  0.4805 Std Err Dif 0.00330 DF 4
Lower CL Dif -0.06789 Prob>t  0.7597 Upper CL Dif  0.00917 Prob > |t 1.0000
Confidence 0.95 Prob<t 0.2403 Lower CL Dif -0.00917 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000
Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95% Means for Oneway Anova
1 3 1.00231 0.01351 0.96480 1.0398 Level Number Mean Std Error Lower 95% Upper 95%
2 3 0.98746  0.01351 0.94995 1.0250 1 3 0.043232  0.00233 0.03675 0.04971
Std Error uses a pooled estimate of error variance 2 3 0.043232  0.00233 0.03675 0.04971

Std Error uses a pooled estimate of error variance
Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=P205 (wt%), Targeted=0.22 Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
0.3 E= Oxide=S8iO2 (wt%), Targeted=47.9
50.5
+
0.25 +
< 50
2 02- N B
s 2 +
S 49.54 |
0.15 +
+
+ + i
01 + : “
1 2 i "
Block 1 2
Oneway Anova Block
Summary of Fit Oneway Anova
Summary of Fit
Rsquare 0.01399
Adj Rsquare -0.23251 Rsquare 0.095238
Root Mean Square Error 0.088155 Adj Rsquare -0.13095
Mean of Response 0.181231 Root Mean Square Error 0.538379
Observations (or Sum Wgts) 6 Mean of Response 49.41783
Observations (or Sum Wgts) 6
t Test
2-1 t Test
Assuming equal variances 2-1
Assuming equal variances
Difference 0.01715 tRatio  0.23823
Std Err Dif 0.07198 DF 4 Difference 0.2852 tRatio  0.648886
Upper CL Dif 0.21699 Prob > |t 0.8234 Std Err Dif 0.4396 DF 4
Lower CL Dif -0.18270 Prob>t 0.4117 Upper CL Dif 1.5057 Prob>|t| 0.5518
Confidence 0.95 Prob<t 05883 Lower CL Dif -0.9352 Prob >t 0.2759
Confidence 0.95 Prob<t 0.7241
Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95% Means for Oneway Anova
3 0.172657  0.05090 0.03135 0.31397 Level Number Mean Std Error Lower 95% Upper 95%
2 3 0.189804  0.05090 0.04849 0.33111 1 3 49.2752  0.31083 48.412 50.138
Std Error uses a pooled estimate of error variance 2 3 49.5605 0.31083 48.697 50.423

Std Error uses a pooled estimate of error variance
Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=PbO (Wt%), Targeted=0 Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,
0.048 Oxide=S04 (Wt%), Targeted=0
0.047
0.046] 1389
0.045 13
5 3
£ 0.044 -
§ 0.043- ]
= 2 1.25
0.042 + * §
0.041 1.24 + +
0.04 + +
0.039 T 1.154
1 2 + . +
Block 1 2
Oneway Anova Block
Summary of Fit Oneway Anova
Summary of Fit
Rsquare 0
Adj Rsquare -0.25 Rsquare 0
Root Mean Square Error 0.004044 Adj Rsquare -0.25
Mean of Response 0.043232 Root Mean Square Error 0.115569
Observations (or Sum Wgts) 6 Mean of Response 1.233312
Observations (or Sum Wgts) 6
t Test

2-1
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t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 0.09436 DF 4
Upper CL Dif 0.26199 Prob > |t 1.0000

Lower CL Dif -0.26199 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 1.23331  0.06672 1.0481 1.4186
2 3 1.23331 0.06672 1.0481 1.4186
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=ThO2 (wt%), Targeted=0

0.165

0.16

0.155+

0.15

Measured

0.145-] +

0.14

0.135 =+

[

N

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

0

-0.25
0.013905
0.147548

Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000
Std Err Dif 0.01135
Upper CL Dif  0.03152
Lower CL Dif -0.03152

t Ratio 0
DF 4
Prob > |t} 1.0000
Prob>t 0.5000

Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.147548  0.00803 0.12526 0.16984

2 3 0.147548  0.00803 0.12526 0.16984

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=TiO2 (Wt%), Targeted=1.15
1.18 ¥
+

1.1754

1.174

Measured

1.165- +

1.16

Block

Oneway Anova
Summary of Fit

Rsquare 0.248619

Adj Rsquare
Root Mean Square Error
Mean of Response

0.060773
0.008879
1.169546

Observations (or Sum Wgts) 6

177

t Test
2-1
Assuming equal variances

Difference -0.00834
Std Err Dif 0.00725
Upper CL Dif 0.01179
Lower CL Dif -0.02847
Confidence 0.95

tRatio  -1.15045
DF 4
Prob>1t| 0.3141
Prob>t  0.8430
Prob <t 0.1570

Means for Oneway Anova

Level Number Mean
3 1.17372
2 3 1.16538

Std Error Lower 95% Upper 95%
0.00513 1.1595 1.1879
0.00513 11511 1.1796

Std Error uses a pooled estimate of error variance

Oneway Analysis of Mea.

sured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=U308 (Wt%), Targeted=0

0.54

0.53
0.52
0.514

0.5+
0.49-

Measured

0.48
0.47
0.46
0.45+

0.44

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

-0.25
0.045488
0.485437

Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000
Std Err Dif 0.03714
Upper CL Dif  0.10312
Lower CL Dif -0.10312
Confidence 0.95

Means for Oneway Anov:
Level Number

t Ratio 0
DF 4
Prob > |t| 1.0000
Prob>t 0.5000
Prob <t 0.5000

a

Mean Std Error Lower 95% Upper 95%
1 3 0.485437
2 3 0.485437

0.02626
0.02626

0.41252
0.41252

0.55835
0.55835

Std Error uses a pooled estimate of error variance

Oneway Analysis of Mea

sured By Block Prep Method=PF, Glass ID=ARG-1,

Oxide=ZnO (wt%), Targeted=0.02

0.022

0.02

0.018

0.016

Measured

0.014

0.012

0.01 -+

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

0.000153
-0.24981
0.006162
0.014274
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Observations (or Sum Wgts) 6 Root Mean Square Error 0.097487
Mean of Response 8.876191

t Test Observations (or Sum Wgts) 6

2-1

Assuming equal variances t Test
2-1

Difference -0.00012 tRatio  -0.02474 Assuming equal variances

Std Err Dif 0.00503 DF 4

Upper CL Dif 0.01385 Prob>|t| 0.9814 Difference 0.10733 tRatio  1.3484

Lower CL Dif -0.01409 Prob>t  0.5093 Std Err Dif 0.07960 DF 4

Confidence 0.95 Prob<t  0.4907 Upper CL Dif 0.32833 Prob > [t| 0.2488
Lower CL Dif -0.11367 Prob>t 0.1244
Confidence 0.95 Prob<t 0.8756

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 0.014336  0.00356 0.00446 0.02421 Means for Oneway Anova

2 3 0.014211  0.00356 0.00433 0.02409 Level Number Mean Std Error Lower 95% Upper 95%

Std Error uses a pooled estimate of error variance 1 3 882253  0.05628 8.6663 8.9788
2 3 8.92986  0.05628 8.7736 9.0861

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std, Std Error uses a pooled estimate of error variance

Oxide=AI1203 (wt%), Targeted=4.1

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
T Oxide=BaO (wt%), Targeted=0
4.154 0.00654
+ 0.00653
B 414 + 0.00652-]
8 4
g ‘ B 0.00651]
z
4.05 S 0.0065-
+ 0.00649
4 7 0.00648
1 T B + +
0.00647 T
Block 1 2
Oneway Anova Block

Summary of Fit Oneway Anova

Summary of Fit

Rsquare 0.057971

Adj Rsquare -0.17754 Rsquare 0

Root Mean Square Error 0.062191 Adj Rsquare -0.25

Mean of Response 4.08132 Root Mean Square Error 3.223e-5

Observations (or Sum Wgts) 6 Mean of Response 0.006494
Observations (or Sum Wgts) 6

t Test

2-1 . . t Test

Assuming equal variances 2-1

. . Assuming equal variances
Difference 0.02519 tRatio  0.496139
4

Std Err Dif 0.05078 DF

Difference 0.00000 t Ratio 0
Upper CL Dif 0.16618 Prob>|tf  0.6458 Std Err Dif 2.632e-5 DF 4
LowngL Dif -0.11579 Prob>t 0.3229 Upper CL Dif 0.000073 Prob > |t| 1.0000
Confidence 095 Prob<t  0.6771 Lower CL Dif -7.31e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95% Means for Oneway Anova

1 3 4.06872  0.03591 3.9690 4.1684 Level Number  Mean Std Error Lower 95% Upper 95%
2 3 409392 0.03591 3.9942 4.1936 1 3 0.006494  1.86e-5 0.00644 0.00655
Std Error uses a pooled estimate of error variance 2 3 0.006494  1.86e-5 0.00644 0.00655

Std Error uses a pooled estimate of error variance
Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,

Oxide=B203 (wt%), Targeted=9.209 Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
9.1 Oxide=CaO (wt%), Targeted=1.301
9.054 1.47 +
1.46 +
9 1.45+
'@ 8.95 1.444
2 B 143 "
s 897 + 2 1.42
$ +
8.85 + S 141
. + 1.4+
: + 1.39+
8.75 T 1.38
1 2 137 T
Block 1 2
Oneway Anova Block

Summary of Fit Oneway Anova

Summary of Fit
Rsquare 0.3125

Adj Rsquare 0.140625
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of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Rsquare 0.441816

Adj Rsquare 0.30227

Root Mean Square Error 0.027608

Mean of Response 1.425785
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference 0.04011 tRatio  1.779353
Std Err Dif 0.02254 DF 4
Upper CL Dif  0.10270 Prob>|tf  0.1498
Lower CL Dif -0.02248 Prob >t 0.0749
Confidence 0.95 Prob<t 0.9251

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 140573  0.01594 1.3615 1.4500
2 3 1.44584  0.01594 1.4016 1.4901
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=CdO (wt%), Targeted=0
0.00726

0.00725

0.00724
°
£ 0.00723
E
g
=

0.00722

0.00721

0.0072+

0.00719 T

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000033
Mean of Response 0.007216
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif ~ 0.000027 DF 4
Upper CL Dif 7.475e-5 Prob > |t| 1.0000
Lower CL Dif -7.48e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.007216  0.00002 0.00716 0.00727
2 3 0.007216  0.00002 0.00716 0.00727
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=Ce203 (wt%), Targeted=0
0.0762

0.0761
0.076

0.0759

Measured

0.0758

0.0757

0.0756

0.0755 T

Block
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Oneway Anova
Summary of Fit

Rsquare 0

Adj Rsquare -0.25
Root Mean Square Error 0.000338
Mean of Response 0.075744
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 0.00028 DF 4

Upper CL Dif  0.00077 Prob > [t| 1.0000
Lower CL Dif -0.00077 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.075744  0.00020 0.07520 0.07629
2 3 0.075744  0.00020 0.07520 0.07629
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=Cr203 (wt%), Targeted=0

0.25 —+
+
0.2475
0.245
E 0.2425 N7
b +
0.24
F
0.2375
+
0.235 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.720698
Adj Rsquare 0.650873
Root Mean Square Error 0.003157
Mean of Response 0.242869
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.008282 tRatio  3.212698
Std Err Dif ~ 0.002578 DF 4
Upper CL Dif 0.015440 Prob>|t|  0.0325
Lower CL Dif 0.001125 Prob >t 0.0163
Confidence 0.95 Prob<t 0.9837

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.238728  0.00182 0.23367 0.24379
2 3 0.247010  0.00182 0.24195 0.25207
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=CuO (wt%), Targeted=0
0.00883

0.00882

0.00881

0.0088

0.00879

Measured

0.00878

0.00877

0.00876 T

Block
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Oneway Anova
Summary of Fit

Rsquare 0

Adj Rsquare -0.25
Root Mean Square Error 3.614e-5
Mean of Response 0.008783
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 2.951e-5 DF 4

Upper CL Dif 0.000082 Prob > |t| 1.0000
Lower CL Dif -8.19e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.008783  0.00002 0.00873 0.00884
2 3 0.008783  0.00002 0.00873 0.00884
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=Fe203 (Wt%), Targeted=13.196
13.9

13.84
13.74
13.6
13.59

Measured

13.4 +

13.34
13.2

H#

131 T

Block

Oneway Anova
Summary of Fit

0.31688
0.1461

Rsquare

Adj Rsquare
Root Mean Square Error 0.248524
Mean of Response 13.32957
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.27641 tRatio  1.362163
Std Err Dif 0.20292 DF 4
Upper CL Dif  0.83980 Prob >t  0.2448
Lower CL Dif -0.28698 Prob >t 0.1224
Confidence 0.95 Prob<t 0.8776

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 131914  0.14349 12.793 13.590

2 3 13.4678  0.14349 13.069 13.866

Std Error uses a pooled estimate of error variance
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Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=K20 (wt%), Targeted=2.999

35

3.4

3.3

2 3.2
< +
3.1 — +
3 +
2.9 T
1 2
Block

Oneway Anova
Summary of Fit
Rsquare 0.037449
Adj Rsquare -0.20319
Root Mean Square Error 0.199457
Mean of Response 3.127945
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference 0.06425 tRatio  0.394491
Std Err Dif 0.16286 DF 4
Upper CL Dif 0.51641 Prob> |t  0.7133
Lower CL Dif -0.38792 Prob >t 0.3567
Confidence 0.95 Prob<t 0.6433

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 3.09582 0.11516 2.7761 3.4155

2 3 3.16007 0.11516 2.8403 3.4798

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=La203 (wt%), Targeted=0
0.00628

+ +
0.00627]

0.00626

3
£ 0.00625
5
g
£ 0.00624
000623

0.00622

0.00621 T

Block

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 3.386e-5
Mean of Response 0.006255
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 2.764e-5 DF 4
Upper CL Dif 7.675e-5 Prob > |t| 1.0000
Lower CL Dif -7.67e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.006255  0.00002 0.00620 0.00631

2 3 0.006255  0.00002 0.00620 0.00631

Std Error uses a pooled estimate of error variance



SRNL-STI-2010-00242
Revision 0

Exhibit C3. Measurements by Block and Sub-Block for Samples
of the ARG-1 and Ustd Standards with the Thorium Glasses by Oxide

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=Li20 (wt%), Targeted=3.057
3.02
3.01
3
2.994
2.98
2.97
2.96
2.954 + +
2.944
2.93 +
2.92 T

+

Measured

Block

Oneway Anova
Summary of Fit

0.280899
0.101124

Rsquare

Adj Rsquare
Root Mean Square Error 0.035157
Mean of Response 2.97459
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.03588 t Ratio 1.25
Std Err Dif 0.02871 DF 4
Upper CL Dif 0.11558 Prob > [t 0.2794
Lower CL Dif -0.04382 Prob>t 0.1397
Confidence 0.95 Prob<t 0.8603

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 295665 0.02030 2.9003 3.0130
2 3 299253  0.02030 2.9362 3.0489
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=MgO (wt%), Targeted=1.21

1.235
1.23
1.225
g 1.22 +
$ 1215 +
1.21
+
1.205
12 T =
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.007026
Adj Rsquare -0.24122
Root Mean Square Error 0.012073
Mean of Response 1.213046
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference -0.00166 tRatio -0.16823
Std Err Dif 0.00986 DF 4
Upper CL Dif 0.02571 Prob>|t| 0.8746
Lower CL Dif -0.02903 Prob>t  0.5627
Confidence 0.95 Prob<t 04373

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 1.21388  0.00697 1.1945 1.2332
2 3 1.21222  0.00697 1.1929 1.2316
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Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=MnO (wt%), Targeted=2.892

2.82
2.8
2.78
B 276 +
2 ;
S 2.744 + +
2.72
2.7 F
2.68 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.004785
Adj Rsquare -0.24402
Root Mean Square Error 0.038012
Mean of Response 2.748104
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference -0.00430 tRatio -0.13868
Std Err Dif 0.03104 DF 4
Upper CL Dif  0.08187 Prob> |t 0.8964
Lower CL Dif -0.09048 Prob>t  0.5518
Confidence 0.95 Prob<t 0.4482

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 275026  0.02195 2.6893 28112

2 3 274595  0.02195 2.6850 2.8069

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=NiO (Wt%), Targeted=1.12

1.07
1.06
1.05
+
-
2 1.04
a .
&
S 1.034
+
1.02 +
1.01
1 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.021057
Adj Rsquare -0.22368
Root Mean Square Error 0.024795
Mean of Response 1.032422
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference -0.00594 tRatio  -0.29333
Std Err Dif 0.02024 DF 4
Upper CL Dif  0.05027 Prob> |t  0.7839
Lower CL Dif -0.06215 Prob>t  0.6081
Confidence 0.95 Prob<t 0.3919

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%
3 1.03539  0.01432 0.99565 1.0751
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Level Number Mean Std Error Lower 95% Upper 95%
3 1.02945 0.01432 0.98971 1.0692
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,

Oxide=P205 (wt%), Targeted=0
0.0964

+
0.0963

0.0962

0.0961-

Measured

0.096 + +

0.0959 +

0.0958 +

0.0957 T

Block

Oneway Anova
Summary of Fit

Rsquare 0.007752
Adj Rsquare -0.24031
Root Mean Square Error 0.000265
Mean of Response 0.096067
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 3.819-5 tRatio  0.176777
Std Err Dif 0.00022 DF 4
Upper CL Dif 0.00064 Prob>|tf  0.8683
Lower CL Dif -0.00056 Prob >t 0.4341
Confidence 0.95 Prob<t 0.5659

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.096048  0.00015 0.09562 0.09647
2 3 0.096086  0.00015 0.09566 0.09651
Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,

Oxide=PbO (wt%), Targeted=0

0.039 = -
0.03895-
. 1
£ 0.0389
g ]
=
0.03885-
] + +
0.0388 -
+
T
1 2
Block

Oneway Anova
Summary of Fit

Rsquare 0.011236

Adj Rsquare -0.23596

Root Mean Square Error 0.000103

Mean of Response 0.038878
Observations (or Sum Wgts) 6

t Test

2-1

Assuming equal variances

Difference 0.000018 tRatio  0.213201
Std Err Dif 8.421e-5 DF 4

Upper CL Dif  0.00025 Prob>|t|  0.8416
Lower CL Dif -0.00022 Prob >t 0.4208
Confidence 0.95 Prob<t 0.5792

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%
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Level Number
1 3 0.038869
2 3 0.038887

Mean Std Error Lower 95% Upper 95%

0.00006 0.03870 0.03903
0.00006 0.03872 0.03905

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=Si02 (Wt%), Targeted=45.353

48.5

48+

47.54

Measured

~
]
1

46.54

-

Block

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

Root Mean Square Error
Mean of Response

Observations (or Sum Wgts)

t Test
2-1
Assuming equal variances

0.12

-0.1
0.709526
47.0646
6

Difference 0.4279 tRatio  0.738549

Std Err Dif 0.5793 DF

4

Upper CL Dif 2.0363 Prob>|t| 0.5012
Lower CL Dif -1.1806 Prob>t 0.2506
Confidence 0.95 Prob<t 0.7494

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%

3 46.8507
2 3 47.2785

0.40964 45713 47.988
0.40964 46.141 48.416

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,
Oxide=S04 (Wt%), Targeted=0

1.113 ~+

1.112+

1.1114

1.114

Measured

1.109
1.108+

1.107 +

1.106

Oneway Anova
Summary of Fit

Rsquare

Adj Rsquare

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

t Test
2-1
Assuming equal variances

-0.25
0.003118
1.109482

6

Difference 0.00000 t Ratio 0

Std Err Dif 0.00255 DF

4

Upper CL Dif  0.00707 Prob > |t 1.0000
Lower CL Dif -0.00707 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000
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Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 1.10948  0.00180 1.1045 1.1145

2 3 1.10948  0.00180 1.1045 1.1145

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,

Oxide=ThO2 (wt%), Targeted=0
0.1332

0.1331+

0.1334

0.1329+

Measured

0.1328+

0.1327

0.1326

0.1325 T

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000328
Mean of Response 0.132755
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference 0.00000 t Ratio 0
Std Err Dif 0.00027 DF 4
Upper CL Dif  0.00074 Prob > [t| 1.0000
Lower CL Dif -0.00074 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000

Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
3 0.132755  0.00019 0.13223 0.13328

2 3 0.132755  0.00019 0.13223 0.13328

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,

Oxide=TiO2 (wt%), Targeted=1.049

_ +
0.99 +
0.985
o
= +
g 0.98 +
< o098
0.975
T
0.97 T
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.34004
Adj Rsquare 0.17505
Root Mean Square Error 0.006166
Mean of Response 0.983842
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference -0.00723 tRatio  -1.43561
Std Err Dif 0.00503 DF 4

Upper CL Dif 0.00675 Prob>|t| 0.2244
Lower CL Dif -0.02121 Prob>t  0.8878
Confidence 0.95 Prob<t  0.1122
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Means for Oneway Anova
Level Number
1 3 0.987456
2 3 0.980228

Mean Std Error Lower 95% Upper 95%
0.00356
0.00356

0.97757
0.97034

0.99734
0.99011

Std Error uses a pooled estimate of error variance

Oneway Analysis of Measured By Bl

ock Prep Method=PF, Glass ID=U-std,

Oxide=U308 (wt%), Targeted=2.406

2.45 T
+
2.4 +
B
2 2.35 T
=
2.3
+
2.25 T +
1 2
Block
Oneway Anova
Summary of Fit
Rsquare 0.407932
Adj Rsquare 0.259915
Root Mean Square Error 0.069596
Mean of Response 2.354469
Observations (or Sum Wgts) 6
t Test
2-1
Assuming equal variances
Difference -0.09434 tRatio  -1.66011
Std Err Dif 0.05682 DF 4
Upper CL Dif  0.06344 Prob> |t 0.1722
Lower CL Dif -0.25211 Prob >t 0.9139
Confidence 0.95 Prob<t  0.0861

Means for Oneway Anova

Level Number Mean Std Error
3 240164  0.04018

2 3 230730 0.04018

Std Error uses a pooled estimate of erro

Lower 95% Upper 95%
2.2901 2.5132
21957 24189

r variance

Oneway Analysis of Measured By Block Prep Method=PF, Glass ID=U-std,

Oxide=ZnO (wt%), Targeted=0

0.00934

0.00933

0.00932

0.00931

0.0093

Measured

0.00929

0.00928

0.00927 T

Oneway Anova
Summary of Fit

Rsquare 0
Adj Rsquare -0.25
Root Mean Square Error 0.000036
Mean of Response 0.009295
Observations (or Sum Wgts) 6

t Test
2-1
Assuming equal variances

Difference
Std Err Dif

0.00000 t Ratio
2.934e-5 DF

0
4

Upper CL Dif 8.146e-5 Prob > |t| 1.0000
Lower CL Dif -8.15e-5 Prob>t 0.5000
Confidence 0.95 Prob<t 0.5000
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Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
1 3 0.009295  0.00002 0.00924 0.00935
2 3 0.009295  0.00002 0.00924 0.00935
Std Error uses a pooled estimate of error variance
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by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=AI1203 (wt%)

117
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8-
> 74
6
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4
3
T T T T T T T
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Overlay Plot Oxide=B203 (wt%)
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Overlay Plot Oxide=BaO (wt%)
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0.08
0.07
0.06
0.05
0.04
0.03
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0_
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by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=CaO (wt%)
1.67]

X
1.4

1.2

> 14

0.8

0.6

0.4-

T T T T T T T
ARG-1 SB6VS18 SB6VS19 SB6VS20 SB6VS21 SB6VS22 U-std

Glass ID

Overlay Plot Oxide=CdO (wt%)

0.008 X
0.0074
0.006
0.0054

> 0.004
0.0034
0.0024
0.0014
04 =
-0.001-

X X X X X X
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i}
[}
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Overlay Plot Oxide=Ce203 (wt%)
] X

0.08
0.07
0.06
0.05

> 0.04
0.03
0.02
0.01
0_
-0.01-

X X X

T T T T T T T
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Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses
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Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=K20 (wt%)

3.57
3
2.5+
2
> 1.5
14

0.5 % X %

0 = = =
-0.5-

ARIG—l SBG\|/318 SBG\I/SIQ SBG\I/SZO SBG\IISZI SBG\I/SZZ U-Istd
Glass ID

Overlay Plot Oxide=La203 (wt%)

0.04

0.03

> 0.024

0.01

T T T T T T T
ARG-1 SB6VS18 SB6VS19 SB6VS20 SB6VS21 SB6VS22 U-std
Glass ID

Overlay Plot Oxide=Li20 (wt%)
5.57]

5—

4.5

> 4

3.5

3

2.5-

T T T T T T T
ARG-1 SB6VS18 SB6VS19 SB6VS20 SB6VS21 SB6VS22 U-std

Glass ID

Y X Measured = Targeted

188



SRNL-STI-2010-00242
Revision 0

Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=MgO (wt%)
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Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=NiO (Wt%)
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Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=SiO2 (wt%)
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Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=TiO2 (wt%)
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Exhibit C4. Average Measured Versus Targeted Compositions
by Glass ID by Oxide for the Thorium SB6 VS Glasses

Overlay Plot Oxide=ZrO2 (wt%)
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Tables and Exhibits Supporting the Analysis
of the PCT Results for the Thorium Study
Glasses
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Table D1. Analytical Development’s Measurements of the PCT Solutions As-
Received (ar) and After Appropriate Adjustments (in ppm) for the Thorium Glasses

Glass ID |Heat Treatment | Block [Seq |LabID| Bar | Liar | Naar | Siar |B (ppm)|Li(ppm)|Na (ppm) | Si (ppm)
Soln Std ref 1 1 |std-11| 197 | 977 | 817 | 518 19.700 9.770| 81.700| 51.800
SB6VS-21 quenched 1 2 | Y15 6.4 10.7 | 60.4 70 10.667| 17.834| 100.669| 116.669
SB6VS-21 cce 1 3 | Y18 6.31 11 55.7 | 69.4 10.517| 18.334 92.835| 115.669
SB6VS-20 quenched 1 4 | Y32 6.48 113 | 585 | 724 10.800| 18.834| 97.502| 120.669
SB6VS-18 ccc 1 5 | Y06 7.03 12.7 | 507 79.3 11717 21.167| 84.502| 132.169
blank ref 1 6 | Y24 |<0.375[<0.756]|<0.863[<0.954| 0.313 0.630 0.719 0.795
SB6VS-19 cce 1 7 | Y20 6.58 118 | 512 73.6 10.967| 19.667| 85.335| 122.669
SB6VS-20 ccc 1 8 | Y09 6.36 114 | 532 70.9 10.600| 19.000| 88.668| 118.169
Soln Std ref 1 9 |std-12 | 198 | 9.89 | 827 | 522 19.800 9.890| 82.700| 52.200
SB6VS-22 cce 1 |10 Y01 6.14 103 | 57.1 | 66.2 10.234| 17.167 95.169| 110.336
EA ref 1 [11] Y34 | 307 102 | 86.1 | 516 | 511.668| 170.000| 1435.003| 860.002
SB6VS-22 quenched 1 [12] Y35 6.36 102 | 635 | 676 10.600| 17.000| 105.835| 112.669
SB6VS-18 quenched 1 [13] Y30 | 6.74 12 52.6 | 759 11.234| 20.000| 87.668| 126.503
ARM-1 ref 1 [14] Y31 103 | 837 221 | 375 17.167| 13.950| 36.834| 62501
SB6VS-19 quenched 1 [15] Y28 6.6 115 | 549 | 735 11.000| 19.167 91.502| 122.502
Soln Std ref 1 |16 |std-13| 198 | 9.87 | 826 | 51.9 19.800 9.870| 82.600| 51.900
Soln Std ref 2 1 |std-21| 199 | 975 | 827 | 522 19.900 9.750| 82.700| 52.200
SB6VS-22 quenched 2 2 | Y10 | 6.04 | 9.36 61.3 65.2 10.067| 15.600| 102.169| 108.669
SB6VS-21 quenched 2 3 | Y12 6.02 | 9.77 | 575 66 10.034| 16.284| 95.835| 110.002
ARM-1 ref 2 4 | Y08 104 | 825 224 | 383 17.334| 13.750| 37.334| 63.835
SB6VS-22 quenched 2 5 | Y37 6.22 | 9.73 62.9 67.1 10.367| 16.217| 104.835| 111.836
SB6VS-20 quenched 2 6 | Y26 6.35 11 573 | 712 10.584| 18.334| 95.502| 118.669
SB6VS-20 cce 2 7 | Y16 6.42 113 | 533 | 724 10.700| 18.834| 88.835| 120.669
SB6VS-19 ccc 2 8 | Y04 6.19 11 495 | 694 10.317| 18.334| 82.502| 115.669
Soln Std ref 2 9 |std-22 | 197 | 984 | 822 | 517 19.700 9.840| 82.200| 51.700
SB6VS-19 quenched 2 [10] Y02 6.55 115 | 549 | 728 10.917| 19.167 91.502| 121.336
EA ref 2 [11] Y22 344 106 | 965 | 549 |573.334| 176.667| 1608.337| 915.002
SB6VS-18 cce 2 [12] Y21 6.98 123 | 495 | 765 11.634| 20.500| 82.502| 127.503
SB6VS-21 ccc 2 [13] Y23 6.21 105 | 556 69 10.350| 17.500 92.669| 115.002
SB6VS-18 quenched 2 [14] Y33 6.62 117 | 516 | 758 11.034| 19.500| 86.002| 126.336
Soln Std ref 2 |15|std-23 | 198 | 9.67 | 823 | 51.6 19.800 9.670| 82.300| 51.600
Soln Std ref 3 1 |std-31 | 199 | 979 | 821 52 19.900 9.790| 82.100| 52.000
SB6VS-21 cce 3 2 | Y05 6.47 111 | 566 | 70.9 10.784| 18.500 94.335| 118.169
SB6VS-19 quenched 3 3 | Y38 6.74 117 | 557 | 748 11.234| 19.500| 92.835| 124.669
ARM-1 ref 3 4 | Y14 10.7 | 835 222 38 17.834| 13917 37.001| 63.335
EA ref 3 5 | Y29 335 106 | 93.1 | 544 | 558.334| 176.667| 1551.670| 906.668
SB6VS-22 ccc 3 6 | Y36 6.24 105 | 572 67.9 10.400| 17.500 95.335| 113.169
SB6VS-18 cce 3 7| Y21 7 125 50 78.5 11.667| 20.834| 83.335| 130.836
SB6VS-22 cce 3 8 | Y17 6.2 105 | 569 | 67.6 10.334| 17.500 94.835| 112.669
Soln Std ref 3 9 |std-32 | 199 | 9.86 | 81.8 52 19.900 9.860| 81.800| 52.000
SB6VS-19 cce 3 [10] YO7 6.67 11.8 51 74.4 11.117| 19.667| 85.002| 124.002
SB6VS-21 quenched 3 [11] Y03 6 9.77 | 564 | 66.3 10.000| 16.284| 94.002| 110.502
blank ref 3 |12] Y19 [<0.375|<0.756|<0.863|<0.954| 0.313 0.630 0.719 0.795
SB6VS-20 quenched 3 [13] Y25 6.38 11 56.8 | 716 10.634| 18.334| 94.669| 119.336
SB6VS-20 ccc 3 [14] vyl 6.39 114 | 526 | 714 10.650| 19.000| 87.668| 119.002
SB6VS-18 quenched 3 |15] VY13 6.74 12.1 52 77.4 11.234| 20.167 86.668 | 129.003
Soln Std ref 3 [16|std-33 | 19.8 9.9 82.7 | 519 19.800 9.900| 82.700| 51.900
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Exhibit D1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Thorium Glasses

Variability Chart for log[B ppm]
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Exhibit D1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Thorium Glasses

Variability Chart for log[Na ppm]
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Exhibit D1. PCT Measurements (as Common Logarithms) in Analytical Sequence by Analytical Set for Thorium Glasses

Variability Chart for log[Si ppm]
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Exhibit D2. Measurements of the Multi-Element Solution Standard by ICP Block for Thorium Glasses

Oneway Analysis of B (ppm) By Block

19.94

19.85 /A\
X

B (ppm)

19.8
19.754
19.7 X
T T

1 2
Block

Oneway Anova

Summary of Fit

Rsquare 0.318182
Adj Rsquare 0.090909
Root Mean Square Error 0.074536
Mean of Response 19.81111
Observations (or Sum Wgts) 9

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block 2 0.01555556 0.007778 1.4000 0.3170
Error 6 0.03333333 0.005556

C.Total 8 0.04888889

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 19.7667  0.04303 19.661 19.872
2 3 19.8000 0.04303 19.695 19.905
3 3 19.8667  0.04303 19.761 19.972

Std Error uses a pooled estimate of error variance

200

Oneway Analysis of Li (ppm) By Block

9.9 %
] X

9.85—_ /9\\

9.8

Li (ppm)

9.75+ P

9.7

9.65 T T

Oneway Anova
Summary of Fit

Rsquare 0.376735
Adj Rsquare 0.16898
Root Mean Square Error 0.069442
Mean of Response 9.815556
Observations (or Sum Wgts) 9

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block 2 0.01748889 0.008744 1.8134  0.2421
Error 6 0.02893333 0.004822

C.Total 8 0.04642222

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 9.84333  0.04009 9.7452 9.9414
2 3 9.75333  0.04009 9.6552 9.8514
3 3 9.85000  0.04009 9.7519 9.9481

Std Error uses a pooled estimate of error variance
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Exhibit D2. Measurements of the Multi-Element Solution Standard by ICP Block for Thorium Glasses

Oneway Analysis of Na (ppm) By Block

82.8
82.6
82.4
B
[«
2 82.2
@
=z
82
81.8

81.6 T
1 2
Block
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Summary of Fit

Rsquare 0.050633
Adj Rsquare -0.26582
Root Mean Square Error 0.440959
Mean of Response 82.31111
Observations (or Sum Wgts) 9

Analysis of Variance
Source DF Sum of Squares Mean Square F Ratio Prob>F

Block 2 0.0622222 0.031111 0.1600  0.8557
Error 6 1.1666667 0.194444
C.Total 8 1.2288889

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 82.3333  0.25459 81.710 82.956
2 3 82.4000 0.25459 81.777 83.023
3 3 82.2000  0.25459 81.577 82.823

Std Error uses a pooled estimate of error variance

201

Oneway Analysis of Si (ppm) By Block

52.3
52.2 X
52.14

52

51.91 X

Si (ppm)

51.8 X
51.7
51.6

51.5 T T
1 2

Block

Oneway Anova
Summary of Fit

Rsquare 0.10596
Adj Rsquare -0.19205
Root Mean Square Error 0.223607
Mean of Response 51.92222
Observations (or Sum Wgts) 9

Analysis of Variance

Source DF Sum of Squares Mean Square F Ratio Prob>F
Block 2 0.03555556 0.017778 0.3556  0.7146
Error 6 0.30000000 0.050000

C.Total 8 0.33555556

Means for Oneway Anova
Level Number Mean Std Error Lower 95% Upper 95%

1 3 51.9667 0.12910 51.651 52.283
2 3 51.8333 0.12910 51.517 52.149
3 3 51.9667 0.12910 51.651 52.283

Std Error uses a pooled estimate of error variance
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Exhibit D3. Laboratory PCT Measurements by Glass Identifier for Thorium Study

Glasses and Standards

Variability Chart for B (ppm)
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Variability Chart for Li (ppm)
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Variability Chart for Na (ppm)
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Exhibit D3. Laboratory PCT Measurements by Glass Identifier for Thorium Study

Glasses and Standards

Variability Chart for Si (ppm)
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Variability Chart for log[B ppm]
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Variability Chart for log[Li ppm]
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Exhibit D3. Laboratory PCT Measurements by Glass Identifier for Thorium Study
Glasses and Standards

Variability Chart for log[Na ppm]
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Exhibit D4. Correlations and Scatter Plots of Normalized PCTs
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Over All Compositional Views and Heat Treatments for the Thorium Glasses

Multivariate
Correlations
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Exhibit DS. Effects of Heat Treatment for Thorium Study Glasses by

Compositional View

Comp View=measured

Variability Chart for log NL[B (g/L)]
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Variability Chart for log NL[B (g/L)]
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Variability Chart for log NL[Li(g/L)]
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Variability Chart for log NL[Si (g/L)]
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Exhibit D6. del Gp (AG,) Predictions versus the Common Logarithm of the
Normalized Leachate (log NL[.]) for B, Li, Na and Si for Targeted Compositions for
the Thorium Glasses for Both Heat Treatments
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Exhibit D7. del Gp (AG,) Predictions versus the Common Logarithm of the
Normalized Leachate (log NL|.]) for B, Li, Na and Si for Measured Compositions of
the Thorium Glasses for Both Heat Treatments
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