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EXECUTIVE SUMMARY

In this report, the Savannah River National Laboratory (SRNL) provides chemical analyses and Product
Consistency Test (PCT) results for a series of simulated Low-Activity Waste (LAW) glass compositions.
A procedure developed at the Pacific Northwest National Laboratory (PNNL) for producing sulfur saturated
melts (SSMs) was carried out at both SRNL and PNNL to fabricate the glasses characterized in this report.
This method includes triplicate melting steps with excess sodium sulfate, followed by grinding and washing
to remove unincorporated sulfur salts. The wash solutions were also analyzed as part of this study. These
data will be used in the development of improved property/composition models for LAW glass.

Chemical analyses were performed on a representative sample of each of the baseline and sulfur saturated
glasses to allow for comparisons with the targeted compositions. An additional dissolution technique,
sodium peroxide fusion with the addition of sulfuric acid, was used to obtain improved measurements of
the P and Zr concentrations of the study glasses. Minor differences between the targeted and measured
concentrations of some of the baseline (quenched) glass components were noted. The measured
concentrations of several components of the SSM glasses were low as compared to those of the quenched
versions. The measured SO; concentrations were higher for SSM versions of the study glasses, as expected.

The PCT Method-A was performed in triplicate on each of the quenched and canister centerline cooled
(CCC) versions of the baseline glasses to assess chemical durability. It was noted that some of the leachates
had a yellow color after the PCT. For some of the study glasses, the CCC heat treatment resulted in
increased normalized release values as compared to those of the quenched versions. Several of the study
glasses have normalized concentration (NC;) values that are higher than those of the Hanford Waste
Treatment and Immobilization Plant (WTP) contract limit of 2.0 g/m? (~4 g/L) for B, Na, and Si.

Chemical analyses were also performed on a representative sample of each of the wash solutions resulting
from the preparation of the SSM versions of the study glasses. The measured concentrations of B, Ca, Cr,
K, and V in the wash solutions may be related to the lower measured values for these components noted in
the SSM versions of the study glasses. The measured concentrations of S were in the range of about 325-
1775 mg/L. Glass LP2-OL-13 stood out as generating the highest concentrations of several species in its
wash solution, although there didn’t appear to be any obvious link to composition or PCT performance. It
is recommended that PNNL examine this result further as part of its broader review of these data.

Vi
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1.0 Introduction

The U.S. Department of Energy (DOE) Office of River Protection (ORP) has requested that the
Savannah River National Laboratory (SRNL) provide expert evaluation and experimental work in
support of the River Protection Project vitrification technology development. DOE is building the
Hanford Tank Waste Treatment and Immobilization Plant (WTP) at the Hanford Site in
Washington to remediate 55 million gallons of radioactive waste that is temporarily stored in 177
underground tanks. The low-activity waste (LAW) fraction will be partitioned from the high-level
waste (HLW). Both the LAW and HLW will then be vitrified into borosilicate glass using Joule-
heated ceramic melters.

Efforts are being made to increase the loading of Hanford tank wastes in the glass while conforming
to processing requirements and product quality regulations. DOE-ORP has requested that SRNL
support the advancement of glass formulations and process control strategies in key technical areas,
as defined in the Task Technical and Quality Assurance Plan (TTQAP).! Two of these areas are
enhancing waste glass property/composition models and broadening the compositional regions
over which those models are applicable.

In this report, SRNL provides chemical analysis, sulfur saturation data, and Product Consistency
Test (PCT) results for several simulated LAW glasses. These glasses were selected as part of a
broader study of the influence of glass composition on chemical durability, sulfur retention, and
other properties.?  The resulting data will be used in the development of improved
property/composition models for LAW glass.

2.0 Experimental Procedure

2.1 Quality Assurance

Requirements for performing reviews of technical reports and the extent of review are established
in Savannah River Site Manual E7, Procedure 2.60. SRNL documents the extent and type of review
using the SRNL Technical Report Design Checklist contained in WSRC-1M-2002-00011, Rev. 2.
Laboratory data for this study were recorded in the SRNL Electronic Laboratory Notebook system,
experiments C3489-00079-19 and C3489-00079-22. The glasses provided by PNNL were
fabricated following Test Instructions EWG-TI-0056, EWG-TI-0057, and EWG-TI-0060.

2.2 Glasses Selected for Study

The baseline (quenched) glass compositions were selected and fabricated at the Pacific Northwest
National Laboratory (PNNL). Identifiers for each of the glasses are listed in Table 2-1. The
procedure for producing sulfur saturated melts (SSMs) of these glasses was carried out at both
SRNL and PNNL, as shown in Table 2-1. PNNL also provided canister centerline cooled versions
of each of the glasses listed in Table 2-1, which, along with the quenched versions, were included
in the PCTs.

In the sections that follow, the procedure used for producing the SSMs and removing excess sulfur
is briefly described, the methods used for measuring chemical compositions of the glasses and
performing the PCTs are described, and reviews of the resulting data are provided. Detailed data
from these analyses are included in the appendices.
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Table 2-1. Identifier and Lab Responsible for Preparing Each Sulfur Saturated Melt (SSM)

Glass Identifier SSM Preparation SSM Glass Identifier
LP2-OL-01-3Q SRNL LP2-OL-01-3SSM
LP2-OL-02-1Q PNNL LP2-OL-02-1SSM
LP2-OL-03-MOD2Q PNNL LP2-OL-03-MOD2SSM
LP2-OL-04-1Q SRNL LP2-OL-04-1SSM
LP2-OL-05Q SRNL LP2-OL-05SSM
LP2-OL-07-1Q SRNL LP2-OL-07-1SSM
LP2-OL-08-MODQ PNNL LP2-OL-08-MODSSM
LP2-OL-09-1Q SRNL LP2-OL-09-1SSM
LP2-OL-10-MODQ PNNL LP2-OL-10-MODSSM
LP2-OL-11Q SRNL LP2-OL-11SSM
LP2-OL-12Q SRNL LP2-OL-12SSM
LP2-OL-13Q SRNL LP2-OL-13SSM
LP2-OL-14Q SRNL LP2-OL-14SSM
LP2-OL-15Q SRNL LP2-OL-15SSM
LP2-OL-16-MODQ PNNL LP2-OL-16-MODSSM
LP2-OL-17Q SRNL LP2-OL-17SSM
LP2-OL-18Q PNNL LP2-OL-18SSM
LP2-OL-19Q SRNL LP2-OL-19SSM
LP2-OL-20Q SRNL LP2-OL-20SSM
LP2-OL-21Q SRNL LP2-OL-21SSM
LP2-OL-22Q SRNL LP2-OL-22SSM
LP2-OL-23Q PNNL LP2-OL-23SSM
LP2-OL-24Q PNNL LP2-OL-24SSM
LP2-OL-25Q SRNL LP2-OL-25SSM

2.3 Preparation of Sulfur Saturated Melts

A methodology for the preparation of the SSMs and for the removal (washing) of excess sulfur was
developed at PNNL and is outlined in a test instruction.® Implementation of the methodology at
SRNL is described in detail in a previous report on the Phase 1 glasses of this study.*

Briefly, the as-received, baseline glasses were first ground in an Angstrom, Inc., TE250 Laboratory
Ring Pulverizer until all the glass powder passed through a 100 mesh sieve. Next, 50 g of ground
baseline glass and 3.82 g of Na,SO4 were combined by blending in the ring pulverizer for about 30
seconds. The mixture was melted at 1150 °C for approximately 1 hour in a platinum/gold alloy
crucible. The glass was then quenched on a steel plate. The grinding and melting process was
repeated two more times to maximize sulfur incorporation in the glass, with the resulting glasses
being described as SSMs.

The identifiers given in Table 2-1 were modified by replacing the suffix “Q” with the suffix “SSM”
to designate the sulfur saturated melts as indicated. Complete details of the grinding and melting
process were recorded on log sheets for each of the study glasses. These log sheets are included as
Exhibit A-1 of Appendix A. Masses recorded during the process are tabulated in Table A-1 of
Appendix A.

Photographs of the SSMs taken after the first and third re-melting steps are included as Exhibit B-1
in Appendix B. Each of the SSMs was examined using optical microscopy (OM) to identify
whether the glass was homogeneous and whether visible crystals were present after the third re-
melting step. Optical micrographs of each of the SSMs, at two levels of magnification, are included

2
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as Exhibit B-2 in Appendix B. Fracture surfaces resulting from pouring and quenching the glasses
were imaged. In general, inclusions that appear to be sulfur salts are visible in all the glasses, along
with varying amounts of small bubbles.

2.4 Removal of Excess Sulfur

Each of the SSMs was ground, washed, and filtered to remove excess sulfur prior to further analysis.
This methodology was developed at PNNL and is outlined in a test instruction.®> Implementation
of the methodology at SRNL is described in detail in a previous report on the Phase 1 glasses of
this study.*

Briefly, about 4 g of each of the SSM glasses was ground in the ring pulverizer such that the
resulting powder passed through a 120 mesh (125 pum) sieve. The powders were washed with about
100 mL of de-ionized (DI) water in a beaker immersed in an ultrasonic bath followed by vacuum
assisted filtering with a 0.2 um polyvinylidene difluoride membrane disc filter. The filter with
glass powder was placed in a 90 °C oven overnight to dry. The dried glass powder sample was
placed into a labeled vial for further analysis. The washing and filtering steps were repeated for
some of the study glasses with a second ~4 g sample to obtain a sufficient mass of washed glass to
support composition analyses. Samples of the wash solutions were also collected for analysis. The
suffix “-W” was appended to the SSM glass identifiers to indicate the wash solutions resulting from
the preparation of each glass.

Complete details of the grinding, washing, and filtering process to remove excess sulfur were
recorded on log sheets for each of the study glasses. These log sheets are included as Exhibit A-2
of Appendix A. Masses recorded during the process are tabulated in Table A-2 of Appendix A.

2.5 Glass Composition Analysis

Chemical analyses were performed under the auspices of an analytical plan® on a representative
sample of each of the glasses listed in Table 2-1 to allow for comparisons with the targeted
compositions. Three dissolution techniques, sodium peroxide fusion (PF),% lithium metaborate
fusion (LM),” and potassium hydroxide fusion (KH),® were used for preparing each of the glass
samples, in duplicate, for analysis. A fourth dissolution technique, PF with the addition of sulfuric
acid (PFSA), was added later in the analyses due to difficulties in getting complete dissolution of
P and Zr. These additional dissolutions are further described in Section 3.1.

Each of the duplicate samples was analyzed twice for each element of interest by Inductively
Coupled Plasma — Atomic Emission Spectroscopy (ICP-AES)°® or ion chromatography (IC),* for a
total of four measurements per element per glass. Glass standards were also intermittently
measured to assess the performance of the ICP-AES and IC instruments over the course of these
analyses. Specifically, several samples of the low-level reference material (LRM)*! were included
as part of the analytical plan. The LRM composition reported as the “Consensus Average” is used
as the reference composition of this glass for the purposes of this study.’* The preparation and
measurement methods used for each of the reported glass components are listed in Table 2-2.
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Table 2-2. Preparation and Measurement Methods Used in Reporting
the Concentrations of Each of the Analytes of the Study Glasses

. Measurement
Analyte | Preparation Method Method
Al PF ICP-AES
B PF ICP-AES
Ca LM ICP-AES
Cl KH IC
Cr LM ICP-AES
F KH IC
Fe PF ICP-AES
K LM ICP-AES
Li PF ICP-AES
Mg LM ICP-AES
Na LM ICP-AES
Ni LM ICP-AES
P LM, PF, and PFSA ICP-AES
S LM ICP-AES
Si PF ICP-AES
Sn PF ICP-AES
\ LM ICP-AES
Zn LM ICP-AES
Zr PF and PFSA ICP-AES

2.6 Product Consistency Test

The PCT Method-A? was performed using three replicate samples of each of the quenched and
WTP canister centerline cooled (CCC)* versions of the study glasses to assess chemical durability.
Also included in the experimental test matrix were the Approved Reference Material (ARM-1)
glass'* and blanks from each vessel cleaning batch. Samples were ground, washed, and prepared
according to the standard procedure.?? Fifteen milliliters of Type-l ASTM water were added to
1.5 g of glass in stainless steel vessels.? The vessels were closed, sealed, and placed in an oven at
90 + 2 °C where the samples were maintained at temperature for 7 days (+/-2%). The vessels were
then removed from the oven and cooled to ambient temperature. Once cooled, an aliquot was
drawn from each vessel and used to determine the ambient temperature pH of the leachate. The
remaining solution from each vessel was sampled (filtered and acidified), then labeled and analyzed
by ICP-AES under the auspices of a series of 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 used for these measurements. Normalized concentrations were calculated based
on the targeted (provided by PNNL) and measured (quenched) compositions using the average of
the common logarithms of the leachate concentrations.

2.7 Wash Solution Analysis

Chemical analyses were performed under the auspices of an analytical plan” on a representative
sample of each of the wash solutions from the glasses listed in Table 2-1 that resulted from the

2 During the preparation two of the study glasses, LP2-OL-03-MOD2CCC and LP2-OL-08-MODCCC, were observed
to dissolve somewhat in the washing process. After several alcohol rinses, the rinsates still were not clear. As a result,
there was a smaller amount of these two glasses remaining after preparation. For these two glasses, 1.2 g of glass and
12.0 ml of leachant were used in each of the triplicate PCTSs.

b ICP multi-element custom solution, product number SM-744-013, High Purity Standards, Charleston, SC.

4
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preparation steps described in Section 2.4. The samples were diluted based on the expected
concentrations of the species in solution and acidified as appropriate (only when visible solids were
present) in preparation for the analyses.

Each of the samples was analyzed in triplicate for each element of interest by ICP-AES® and 1C.*°
Solution standards and blanks were also intermittently measured to assess the performance of the
ICP-AES and IC instruments over the course of these analyses. The measurement methods used
for each of the reported wash solution components are listed in Table 2-3.

Table 2-3. Measurement Methods Used in Reporting the Concentrations of
Each of the Analytes of the Wash Solutions

Measurement
Analyte Method
Al ICP-AES
B ICP-AES
Ca ICP-AES
Cl IC
Cr ICP-AES
F IC
Fe ICP-AES
K ICP-AES
Li ICP-AES
Mg ICP-AES
Na ICP-AES
P ICP-AES
POy IC
S ICP-AES
SO,* IC
Si ICP-AES
Sn ICP-AES
V ICP-AES
Zn ICP-AES
Zr ICP-AES

3.0 Results and Discussion

3.1 Review and Evaluation of the Glass Composition Measurements

During preliminary reviews of the chemical composition data, it was noted that the measured
concentrations of P and Zr were lower than anticipated based on the targeted compositions of the
glasses. Additional preparation methods were explored to determine whether better results could
be obtained for these two analytes. An Aqua Regia preparation method was tested and was found
to produce results that were poor relative to the those of the LM method. Measurements of the
solutions prepared using Aqua Regia showed that P concentrations were not measurable when Zr
was present in the glass, suggesting an interaction between these analytes during the preparation.
A lithium tetraborate/nitrate preparation method was also tested, which again produced results that
were poor relative to those of the LM method. Finally, a modified PF preparation was tested with
an addition of sulfuric acid after the fused samples were removed from the furnace. This
preparation method (referred to as PFSA) provided improved measurements for P and Zr
concentrations, although the reported values remain somewhat below targeted values.
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The study glasses were all prepared using the PFSA method and measured for P and Zr
concentrations, although an analytical study plan was not used for these measurements due to time
and budget constraints. Each sample was prepared a single time, with the resulting solutions
measured twice by ICP-AES.

Further review showed that the preparation method that led to better results for P measurements
appeared to be linked to the targeted concentration of P in each glass. Therefore, data from two of
the preparation methods are used in reporting the measured values of P. For those glasses that
targeted P,Os concentrations of less than 1 weight percent (wt %), data from the LM preparation
are used in reporting the measured concentrations of P. For those glasses that targeted P,Os
concentrations of 1 wt % or more, data from the PFSA preparation are used in reporting the
measured concentrations of P.

Note that there was insufficient sample remaining for the PFSA preparation of glasses LP2-OL-02-
1SSM and LP2-OL-10-MODSSM. Measurements of the Zr concentrations from the PF
preparations of these glasses were therefore used in reporting their measured compositions.
Measured P concentrations are reported from the LM preparation of glass LP2-OL-02-1SSM
(targeted P,Os concentration of 0.68 wt %), and from the PF preparation of glass LP2-OL-10-
MODSSM (targeted P.Os concentration of 1.52 wt %).

Note also that there was insufficient sample for the duplicate KH preparation of glass LP2-OL-
18SSM. The duplicate measured values for the single preparation of this glass will be used in
reporting its measured Cl and F concentrations.

Table C-1 and Table C-2 in Appendix C provide the elemental concentration measurements in
wt % for the study glasses as prepared by the LM method. Table C-3 and Table C-4 in Appendix C
provide the elemental concentration measurements in wt % for the study glasses as prepared by the
PF method. Table C-5 in Appendix C provides the elemental concentration measurements in wt %
for the study glasses as prepared by the KH method. Table C-6 in Appendix C provides the
elemental concentration measurements in wt % for the study glasses as prepared by the PFSA
method. Elemental measurements for samples of the LRM standard glass are also included in the
tables of Appendix C. These unprocessed data are provided so that the values are readily available
should they be of interest for future reviews.

In the sections that follow, the analytical sequences of the measurements are explored, the
measurements of the LRM standard glass are investigated, the measurements for each glass are
reviewed, the average chemical composition for each glass is determined, and comparisons are
made between the measurements and the targeted compositions of the glasses. JMP™ Pro
Version 11.2.1 (SAS Institute, Inc.)* was used to support these analyses.

3.1.1 Treatment of Detection Limits

The elemental concentrations in Table C-1 through Table C-6 of Appendix C were converted to
oxide concentrations by multiplying the values for each element by the gravimetric factor for the
corresponding oxide. During the process of converting to oxide concentrations, an elemental
concentration measurement that was reported to be below the detection limit of the analytical
process used was set to the detection limit as the oxide concentration was determined for the
purposes of data review and of calculating a sum of oxides for each glass. Those oxides with one
or more concentration measurements that were below the associated detection limit (BDL) will be
denoted with a less than symbol (<) as the measured compositions are reported.
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3.1.2 Measurements in Analytical Sequence

Exhibit C-1 in Appendix C provides plots of the wt % measurements generated for each sample by
oxide and analytical block. The plots are in analytical sequence within each calibration block with
different symbols and colors being used to represent each of the study and standard glasses. These
plots include all of the measurement data from Table C-1 through Table C-6 in Appendix C, with
each plotted point identified by its Lab ID (from the analytical study plan). Plotting the data in this
format provides an opportunity to identify gross trends in performance of the analytical instruments
within and among calibration blocks. A review of these plots did not identify any gross patterns or
trends in the analytical process over the course of these measurements. Only minor, block-to-block
calibration shifts are seen. For example, minor calibration effects are visible between calibration
blocks 2 and 3 of the second set of SiO, measurements. In all cases, the instrument check standards
were within specification. These calibration effects are typical of ICP-AES analyses and are
mitigated by taking the average of the measurements for each analyte.

3.1.3 Composition Measurements by Glass Identifier

Exhibit C-2 in Appendix C provides plots of the oxide concentration measurements by the PNNL
Glass ID (including the LRM reference glass) by Lab ID grouped by targeted concentration.
Different symbols and colors are used to represent the different glasses. These plots show the
individual measurements across the duplicates of each preparation method and the two instrument
calibrations for each glass. Plotting the data in this format provides an opportunity to review the
values for each individual glass as a function of the duplicate preparations and duplicate
measurements. A review of the plots presented in these exhibits reveals the repeatability of the
four individual values for each oxide for each glass. Some degree of scatter among the Al,O3, B2Os,
Ca0, K>0, Nay0, SiO,, SOs, V205, ZnO, and ZrO, measurements was noted for the study glasses.
There were no indications of an error in preparation or measurement that had to be addressed in
treatment of the data. Therefore, the entire set of measurement data was used in determining
representative, measured compositions for the study glasses.

3.1.4 Results for the LRM Standard

Exhibit C-3 in Appendix C provides a comparison of the LRM results to their acceptability limits
utilized by SRNL.° The review is in the form of plots of the measurements arranged by preparation
method and element, framed by upper and lower acceptability limits for the concentration of the
element in question. The results show that all the measurements for the elements present in the
LRM standard glass were within the acceptability limits utilized by SRNL in conducting instrument
and procedure assessments during the execution of these analyses.

3.1.5 Measured versus Targeted Compositions

From the discussion of Section 3.1.3, all of the measurements for each oxide for each glass (i.e., all
of the measurements in Table C-1 through Table C-6 in Appendix C) were averaged to determine
a representative chemical composition for each glass. A sum of oxides was also computed for each
glass based upon the averaged, measured values. Exhibit C-4 in Appendix C provides plots
showing the result for each glass for each oxide to allow PNNL to draw comparisons between the
measured and targeted values. The following observations are offered from a review of these plots:
e The measured concentrations of Al,O; are somewhat below the targeted values for the
study glasses.
e The measured concentrations of B,O3; and CaO are below the targeted values for some of
the SSM versions of the study glasses.
o The measured concentrations of chlorine and fluorine are below the targeted values for
most of the study glasses, and in particular for the SSM versions, likely because of volatility
during melting.
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e The measured concentrations of Cr,O3 are somewhat high relative to the targeted values
for the quenched versions of the glasses and low for the SSM versions.

e The measured concentrations of Fe;O; are above the targeted values for the quenched
versions of the glasses and closer to the targeted values for the SSM versions.

e The measured concentrations of K,O are below the targeted values for the SSM versions
of the study glasses.

e The measured Na,O concentrations are below the targeted values for several of the
guenched versions of the study glasses. Also, the measured Na,O concentrations are below
the targeted values for some of the SSM versions of the study glasses. This is unexpected
given the additions of excess sodium sulfate. This result may indicate that significant
sodium partitioned to the excess sulfate phase that was washed from the glasses prior to
analyses.

e There are some deviations in the measured SiO, concentrations, both above and below the
targeted values for the study glasses.

e As expected, the measured concentrations of SO; in the SSM glasses are higher than
targeted due to the use of the sulfur saturation method in fabricating these glasses.

e The measured ZrO, concentrations are below the targeted values for several of the study
glasses. As described in Section 3.1, this appears to be related to the dissolution method
used in the analysis.

Table C-7 in Appendix C provides a summary of the average compositions as well as the targeted
compositions and some associated differences and relative differences. All the measured sums of
oxides for the study glasses fall within the interval of about 94.7 to 101.9 wt %, indicating
acceptable recovery of the glass components. Entries in Table C-7 show the relative differences
between the measured values and the targeted values for the oxides with targeted values above 5
wt %. The relative differences are shaded if they are 10% or more.? The highlighted cells are
consistent with the observations listed above.

3.2 Comparison of Measured Compositions of Baseline and SSM Glasses

Exhibit D-1 in Appendix D provides a comparison of the measured oxide concentrations among
the baseline (quenched) and SSM versions of the study glasses. A review of Exhibit D-1 led to
several observations:

e The measured concentrations of Al.Os, B,Os, CaO, CI, Cr, F, SiO,, and SnO, were lower
for most of the SSM glasses as compared to those of the quenched versions.

o The measured Cr,0s, Fe;03, and KO concentrations were markedly lower for the SSM
versions of the glasses as compared to the quenched versions.

o The measured Na;O concentrations were lower for some of the SSM glasses relative to
those of the quenched versions, but higher for others.

e The measured P,Os concentrations were lower relative to those of the quenched versions
for the SSM glasses that targeted more than 1 wt % P20s.

e The measured SOs concentrations were higher for SSM versions of the study glasses, as
expected.

e The measured V-0s concentrations were lower than those of the quenched versions for the
SSM glasses that targeted more than 3 wt % V20s.

o Differences in the measured ZnO and ZrO; concentrations between the quenched and SSM
versions varied depending on the glass composition.

2 These criteria were selected arbitrarily for the purpose of highlighting differences from targeted concentrations that may
be of practical concern.
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The discussion of the analyses of the wash solutions, provided in Section 3.4, may provide further
insight into the measured compositions of the SSM glasses.

3.3 Review and Evaluation of PCT Measurements

At the completion of each set of PCTs, yellow or yellowish leachates were observed for several of
the study glasses. A summary of these observations and example photos are provided in Table 3-1.
These leachates were characterized in the same fashion as the other, clear leachates.
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PCT Set Glass ID Observation Example Photo
LP2-OL-04-1CCC Faint
LP2-OL-11Q ellow leachate
LP2-OL-17Q y
1
LP2-OL-12Q
LP2-OL-14Q Yellow leachate
(LP2-OL-12Q)
LP2-OL-11CCC
2 LP2-OL-12CCC Yellow leachate

LP2-OL-13CCC
LP2-OL-14CCC

(LP2-OL-12CCC)

10
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Table 3-1. Observations of Discolored PCT Leachates (continued)

PCT Set Glass ID Observation Example Photo

LP2-OL-08-MODQ
LP2-OL-10-MODCCC

LP2-OL-16-MODCCC Faint (No photos taken)
LP2-OL-18CCC yellow leachate P
LP2-OL-18Q

LP2-OL-24CCC

LP2-OL-03-MOD2CCC
LP2-OL-08-MODCCC Yellow leachate
LP2-OL-17CCC

e
(LP2-OL-17CCC)

Table E-1 in Appendix E provides the elemental leachate concentration measurements for the
solution samples generated by the PCTs for the study glasses and standards. The values for these
measurements are given in the table as-received (“ar”) from the laboratory analyses and after
adjustments for the dilution factors. The measurements for the study glasses, blanks, and the
ARM-1 glass were multiplied by 1.6667 to determine the values in mg/L.

Based on the masses of the PCT vessels before and after the 7-day procedures, there were no water-
loss issues. The ratio of leachant volume to the mass of ground glass was confirmed to be correct
for each vessel. The measured concentrations of B, Li, Na, and Si in the leachates from the ARM-1
glasses fell within the control charts for these results, demonstrating proper performance of the
PCTs.* The measured, ambient temperature pH values for each of the PCT leachates are provided
in Table E-2, Table E-3, and Table E-4 of Appendix E for reference.

In the sections that follow, the analytical sequences of the measurements are explored, the
measurements for each glass are reviewed, the measurements of the multi-element solution
standard are investigated, the normalized PCT results for each glass are determined, and
comparisons are made between the PCT results for the two heat treatments of each glass. JMP Pro
Version 11.2.1 (SAS Institute, Inc.)™® was used to support these analyses.

3.3.1 Treatment of Detection Limits

Some of the “ar” measurements (Table E-1 in Appendix E) were below the analytical detection
limits. These measurements (indicated by a “<” symbol in Table E-1) were replaced by their
detection limits in subsequent analyses for the purposes of data review and of calculating
normalized leachate values. Those elements with measured concentrations that were below the
associated detection limit will be denoted with a less than symbol (<) as the normalized leachate
values are reported.

11
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3.3.2 Results for the Samples of the Multi-Element Solution Standard

Table 3-2 provides a review of the measurements of the solution standard samples that were
included in the analytical blocks for the PCT analyses. For each analytical block, the mean,
standard deviation, and percent relative standard deviation (%RSD) are determined for each
element present in the standard. Following the guidance in ASTM C 1285, there were two primary
evaluations conducted for these summary statistics: the mean value for each analytical block was
found to be less than 10% from the reference value (i.e., a percent relative bias less than 10%) for
the element in question, and the %RSD was less than 10% for the element in question. The results
in Table 3-2 satisfy these criteria, and thus, the results for the solution standard suggest no
significant issues with the analytical outcomes for the measurements of the PCT solutions.

12
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Oven Run 1 2 3
Block 1 > 3 1 > 3 1 > 3 Reference Values (mg/L)
Mean (B (mg/L)) | 20.60 | 18.67 | 20.07 | 19.67 | 20.47 | 20.77 | 20.70 | 19.37 | 20.03 20
Mean (Li (mg/L)) 938 | 934 | 917 | 941 | 953 | 957 | 924 | 937 | 978 10
Mean (Na (mg/L)) | 83.03 | 77.70 | 79.57 | 77.33 | 78.33 | 77.40 | 83.73 | 78.13 | 77.60 81
Mean (Si (mg/L)) | 52.67 | 50.03 | 50.03 | 46.80 | 47.63 | 48.33 | 50.33 | 47.07 | 50.33 50
% relative bias B | 3.0% | -6.7% | 0.3% | -1.7% | 2.3% | 3.8% | 35% | -3.2% | 0.2%
% relative bias Li | -6.2% | -6.6% | -8.3% | -5.9% | -4.7% | -4.3% | -7.6% | -6.3% | -2.2%
0,
% relative bias Na | 2.5% | 4.1% | -1.8% | 4.5% | -3.3% | -4.4% | 3.4% | -3.5% | -4.20% | ~10%perASTMC1285
% relative bias Si_ | 5.3% | 0.1% | 0.1% | -6.4% | -4.7% | -3.3% | 0.7% | -5.9% | 0.7%
Std Dev (B (mg/L)) | 1.562 | 0.416 | 0.643 | 1.150 | 0.306 | 0.289 | 0.173 | 0.513 | 0.058
Std Dev (Li (mg/L)) | 0.180 | 0.218 | 0.032 | 0.123 | 0.038 | 0.131 | 0.278 | 0.146 | 0.225
Std Dev (Na (mg/L)) | 0.666 | 2.750 | 0.850 | 1.589 | 0.252 | 1.253 | 0.929 | 1.069 | 0.954
Std Dev (Si (mg/L)) | 2.060 | 1.079 | 0.503 | 0.361 | 0.231 | 0.611 | 1.790 | 1.021 | 0.950
%RSD (B (mg/L)) | 7.6% | 2.2% | 3.2% | 5.8% | 1.5% | 1.4% | 0.8% | 2.6% | 0.3%
%RSD (Li (mg/L)) | 1.9% | 2.3% | 0.4% | 1.3% | 0.4% | 14% | 3.0% | 1.6% | 2.3% .
%RSD (Na (mg/L)) | 0.8% | 35% | 11% | 2.1% | 0.3% | 1.6% | 1.1% | 1.4% | 12% | —L07PerASTMCI1285
%RSD (Si (mg/L)) | 3.9% | 2.2% | 1.0% | 0.8% | 05% | 1.3% | 3.6% | 2.2% | 1.9%

13
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3.3.3 Measurements in Analytical Sequence

Exhibit E-1 in Appendix E provides plots of the common logarithms of the leachate concentrations (mg/L)
in analytical sequence by analytical block by analytical set. Each of the analytical sets corresponds to an
oven run that was used to conduct the PCT measurements needed to support the analyses of the study
glasses. Plotting the data in this format provides an opportunity to identify gross trends in performance of
the analytical instrument within and among calibration blocks. No issues were observed in a review of
these plots.

3.3.4 Measurements by Glass Identifier

Exhibit E-2 in Appendix E provides plots of the leachate concentrations for both the quenched and CCC
versions of each of the study glasses and for the standards for each analytical set. These plots are in common
logarithms of the mg/L values and allow for the assessment of the repeatability of the measurements for
each glass. For some of the glasses, minor scatter among the triplicate values of some analytes is observed.
It is noted that one of the measurements for boron for the quenched version of glass LP2-OL-20 in oven
run 1 is somewhat higher (Lab ID J29) than the other two. However, all three values were used in
calculating the normalized release for this glass. A closer look at the quenched and CCC outcomes is
provided in the following sections.

3.3.5 Normalization of the PCT Results

The PCT leachate data were used to determine normalized concentrations for each element of interest using
both the targeted and measured (quenched) compositions of the glasses following the expression given in
ASTM C1285:

c (sample
N, = S (sample)
fi
where NC; is the normalized concentration in units of Quwaste form/Lieachant, Ci IS the concentration of element “i”
in the leachate in units of gi/L, and f; is the mass fraction of element “i”” in the unleached glass in units of

gi/gglass-a

An equation was developed to allow for calculation of the NC; values using the units of measurement
provided with the analytical results for this study, and to accommodate the triplicate leachate measurements
for each of the study glasses. Note that the symbols in this second equation were kept consistent with those
used in ASTM C1285, but the units of measurement differ. The common logarithm of the normalized
concentration for each element *“i” (NC;) for each of the study glasses was determined using the equation:

Iogm (NCi ) = Iogm Ci - [:l'+ IOgm f.]

where NC;i remains in units of Quwaste form/Lieachant, 109, C; is the average of the common logarithms of the
measured concentrations of element “i” in the triplicate leachates in units of mg/L, and log,, f; is either the

common logarithm of the targeted concentration of element “i”” in the glass in units of wt %, or the common
logarithm of the average measured concentration of element “i” in the glass in units of wt% (from
Table C-7 of Appendix C). The calculated NC; values are discussed further in the following sections.

2 Note that the waste forms in this study were assumed to be of similar density. The PCT-A reference volume of leachant to sample
mass ratio was used, and the 100 to 200 mesh reference particle size was used. Thus, no adjustment for the density of the glasses
was made in normalizing the PCT results. Data provided in the appendices of this report allow for the calculation of normalized
elemental mass loss (NLi) if glass densities are measured at a later date.

14
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3.3.6 Effects of Heat Treatments

Exhibit E-3 in Appendix E provides plots of the normalized PCT responses for the two heat treatments for
each of the study glasses as well as the responses for ARM-1. The results are grouped by compositional
view. Note that an indicator is provided as part of these plots to show results involving below detection
limit (BDL) values.

The plots of Exhibit E-3 provide a graphical comparison between the PCT responses for the two heat
treatments of each study glass. Table 3-3 provides a listing of the normalized PCT responses in g/L.

A review of the PCT data resulted in the following observations:

e The use of either the targeted or measured compositions in calculating the normalized concentration
values has little if any practical effect.

e For some of the study glasses, the CCC heat treatment resulted in increased normalized release
values as compared to those of the quenched versions.

0 Glass LP2-OL-18 was the most obvious exception, where the CCC heat treatment reduced
the normalized release values for B, Na, and Si for this glass.

e Several of the study glasses have NC; values that are higher than those of the WTP contract limit
of 2.0 g/m? (~4 g/L) for B, Na, and Si.

e The CCC version of glass LP2-OL-12 had the highest NCg value, about 35.8 g/L based on
normalization to the measured composition.

PNNL may wish to perform a more complete review of the influence of composition and heat treatment on

the PCT responses of the glasses described in this report to draw further conclusions, including any potential
correlations with the methods used in selecting these glass compositions for study.

15
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Table 3-3. Normalized PCT Results
Oven Glass ID Compositional NCs NCli NCna NCsi
Run with Heat Treatment View (/L) (/L) (/L) (g/L)
1 ARM Ref 0.493 0.532 0.477 0.290
2 ARM Ref 0.518 0.565 0.486 0.275
3 ARM Ref 0.497 0.558 0.479 0.280
1 LP2-0OL-01-3CCC Measured 0.622 n/a 1.024 0.286
1 LP2-0OL-01-3CCC Targeted 0.625 n/a 0.955 0.292
1 LP2-0L-01-3Q Measured 0.661 n/a 1.223 0.330
1 LP2-0L-01-3Q Targeted 0.665 n/a 1.140 0.337
2 LP2-0OL-02-1CCC Measured 0.987 n/a 0.994 0.296
2 LP2-0OL-02-1CCC Targeted 0.959 n/a 0.983 0.314
1 LP2-0L-02-1Q Measured 0.965 n/a 1.056 0.315
1 LP2-0L-02-1Q Targeted 0.937 n/a 1.045 0.334
3 LP2-OL-03-MOD2CCC Measured 1.762 n/a 14.666 | 1.762
3 LP2-OL-03-MOD2CCC Targeted 1.642 n/a 14511 | 1.693
3 LP2-0OL-03-MOD2Q Measured 0.795 n/a 2.580 0.414
3 LP2-OL-03-MOD2Q Targeted 0.741 n/a 2.552 0.398
1 LP2-OL-04-1CCC Measured 9.052 n/a 21.877 2.231
1 LP2-OL-04-1CCC Targeted 9.449 n/a 20.573 2.304
1 LP2-OL-04-1Q Measured 1.466 n/a 2.249 0.430
1 LP2-OL-04-1Q Targeted 1.531 n/a 2.115 0.444
2 LP2-OL-05CCC Measured 0.864 n/a 1.094 0.182
2 LP2-OL-05CCC Targeted 0.862 n/a 0.990 0.190
1 LP2-OL-05Q Measured 0.320 n/a 0.801 0.177
1 LP2-OL-05Q Targeted 0.319 n/a 0.725 0.184
2 LP2-OL-07-1CCC Measured 0.793 n/a 0.916 0.222
2 LP2-OL-07-1CCC Targeted 0.813 n/a 0.845 0.224
1 LP2-OL-07-1Q Measured 0.854 n/a 1.086 0.269
1 LP2-OL-07-1Q Targeted 0.874 n/a 1.001 0.271
3 LP2-0OL-08-MODCCC Measured 18.783 n/a 23.842 [ 1.985
3 LP2-0OL-08-MODCCC Targeted 18.526 n/a 22.386 [ 1.979
3 LP2-OL-08-MODQ Measured 2.570 n/a 4.816 0.875
3 LP2-OL-08-MODQ Targeted 2.535 n/a 4.522 0.872
2 LP2-0OL-09-1CCC Measured 2.300 n/a 1.592 0.241
2 LP2-0OL-09-1CCC Targeted 2.309 n/a 1.453 0.246
1 LP2-0L-09-1Q Measured 3.104 n/a 2.018 0.245
1 LP2-0L-09-1Q Targeted 3.117 n/a 1.843 0.250
3 LP2-OL-10-MODCCC Measured 10.236 n/a 5.133 0.415
3 LP2-0OL-10-MODCCC Targeted 9.581 n/a 5.007 0.408
3 LP2-OL-10-MODQ Measured 0.362 n/a 0.829 0.191
3 LP2-OL-10-MODQ Targeted 0.339 n/a 0.809 0.187
2 LP2-OL-11CCC Measured 7.403 n/a 6.955 1.177
2 LP2-OL-11CCC Targeted 7.129 n/a 6.675 1.235
1 LP2-OL-11Q Measured 8.034 n/a 7.513 1.156
1 LP2-OL-11Q Targeted 7.737 n/a 7.210 1.214
2 LP2-OL-12CCC Measured 35.763 n/a 30.478 [ 4.340
2 LP2-OL-12CCC Targeted 35.740 n/a 28.587 | 4.489
1 LP2-OL-12Q Measured 34.245 n/a 28.587 3.932
1 LP2-OL-12Q Targeted 34.223 n/a 26.813 | 4.068
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Table 3-3. Normalized PCT Results (continued)
Oven Glass ID Compositional NCs NCli NCna NCsi
Run with Heat Treatment View (/L) (/L) (/L) (g/L)
2 LP2-OL-13CCC Measured 11.775 n/a 15.398 | 1.568
2 LP2-OL-13CCC Targeted 11.643 n/a 14231 | 1.560
1 LP2-0OL-13Q Measured 1.043 n/a 4.203 0.644
1 LP2-0L-13Q Targeted 1.031 n/a 3.885 0.640
2 LP2-OL-14CCC Measured 9.945 n/a 10.304 | 1.849
2 LP2-OL-14CCC Targeted 9.921 n/a 9.293 1.788
1 LP2-0OL-14Q Measured 14.501 n/a 14.148 | 2.147
1 LP2-0OL-14Q Targeted 14.466 n/a 12.760 | 2.076
3 LP2-OL-15CCC Measured 0.472 n/a 0.922 0.216
3 LP2-OL-15CCC Targeted 0.477 n/a 0.840 0.221
1 LP2-OL-15Q Measured 0.546 n/a 0.960 0.238
1 LP2-0OL-15Q Targeted 0.552 n/a 0.875 0.243
3 LP2-OL-16-MODCCC Measured 2.231 n/a 2.210 0.710
3 LP2-OL-16-MODCCC Targeted 2.179 n/a 2.153 0.753
3 LP2-OL-16-MODQ Measured 2.670 n/a 2.681 0.852
3 LP2-OL-16-MODQ Targeted 2.608 n/a 2.612 0.904
3 LP2-OL-17CCC Measured 12.260 n/a 11.712 2.518
3 LP2-OL-17CCC Targeted 12.632 n/a 10.825 2.582
1 LP2-OL-17Q Measured 10.902 n/a 10.265 2.249
1 LP2-OL-17Q Targeted 11.233 n/a 9.488 2.306
3 LP2-OL-18CCC Measured 0.354 n/a 1.002 0.265
3 LP2-OL-18CCC Targeted 0.350 n/a 0.968 0.259
3 LP2-OL-18Q Measured 2.397 n/a 2.454 0.594
3 LP2-OL-18Q Targeted 2.366 n/a 2.371 0.581
3 LP2-OL-19CCC Measured 0.734 n/a 1.909 0.521
3 LP2-OL-19CCC Targeted 0.739 n/a 1.743 0.483
1 LP2-0OL-19Q Measured 0.772 n/a 1.999 0.574
1 LP2-0L-19Q Targeted 0.777 n/a 1.825 0.533
3 LP2-OL-20CCC Measured 1.913 n/a 4.641 0.928
3 LP2-OL-20CCC Targeted 1.848 n/a 4.560 0.886
1 LP2-0OL-20Q Measured 0.559 n/a 2.221 0.346
1 LP2-0OL-20Q Targeted 0.540 n/a 2.182 0.331
3 LP2-OL-21CCC Measured 0.901 n/a 1.050 0.302
3 LP2-OL-21CCC Targeted 0.895 n/a 1.003 0.328
1 LP2-0L-21Q Measured 0.907 n/a 1.090 0.327
1 LP2-0OL-21Q Targeted 0.901 n/a 1.041 0.354
3 LP2-OL-22CCC Measured 0.468 n/a 1.147 0.217
3 LP2-OL-22CCC Targeted 0.459 n/a 1.051 0.215
1 LP2-0L-22Q Measured 0.402 n/a 1.176 0.224
1 LP2-OL-22Q Targeted 0.395 n/a 1.078 0.222
2 LP2-OL-23CCC Measured 0.779 n/a 1.105 0.255
2 LP2-OL-23CCC Targeted 0.753 n/a 1.077 0.266
1 LP2-OL-23Q Measured 0.994 n/a 1.226 0.310
1 LP2-OL-23Q Targeted 0.961 n/a 1.194 0.323
3 LP2-OL-24CCC Measured 3.351 n/a 4.023 0.738
3 LP2-OL-24CCC Targeted 3.242 n/a 4.030 0.718
1 LP2-OL-24Q Measured 0.945 n/a 1.743 0.460
1 LP2-OL-24Q Targeted 0.914 n/a 1.746 0.448
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Table 3-3. Normalized PCT Results (continued)
Oven Glass ID Compositional NCs NCli NCna NCsi
Run with Heat Treatment View (/L) (/L) (/L) (g/L)
2 LP2-OL-25CCC Measured 5.837 n/a 4.509 0.625
2 LP2-OL-25CCC Targeted 5.697 n/a 4.138 0.642
1 LP2-OL-25Q Measured 5.275 n/a 4.210 0.608
1 LP2-OL-25Q Targeted 5.148 n/a 3.864 0.624
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3.4 Review and Evaluation of Wash Solution Measurements

Table F-1 and Table F-2 in Appendix F provide the elemental concentration measurements in mg/L for the
wash solutions as measured by ICP-AES. Table F-3 in Appendix F provides the anion concentration
measurements in mg/L for the wash solutions as measured by IC. Elemental measurements of the blanks
and standard solutions are also included in the tables of Appendix F. These unprocessed data are provided
so that the values are readily available should they be of interest for future reviews.

In the sections that follow, the analytical sequences of the measurements are explored, the measurements
of the standard solutions and the wash solutions are reviewed, and the average chemical composition for
each wash solution is determined. JMP™ Pro Version 11.2.1 (SAS Institute, Inc.)'® was used to support
these analyses.

3.4.1 Treatment of Detection Limits

The elemental and anion concentrations in Table F-1 through Table F-3 of Appendix F include
measurements that were reported to be below the detection limit of the analytical process used. These
values were set to the detection limit for the purposes of data review and of calculating an average
composition for each wash solution. Those analytes with one or more concentration measurements that
were below the associated detection limit (BDL) will be denoted with a less than symbol (<) as the measured
compositions are reported.

3.4.2 Measurements in Analytical Sequence

Exhibit F-1 in Appendix F provides plots of the mg/L measurements generated for each wash solution
sample by element or anion and analytical block. The plots are in analytical sequence within each
calibration block with different symbols and colors being used to represent each of the wash solutions and
standard solutions. These plots include all of the measurement data from Table F-1 through Table F-3 in
Appendix F, with each plotted point identified by its Lab ID and Solution ID. Plotting the data in this
format provides an opportunity to identify gross trends in performance of the analytical instruments within
and among calibration blocks. A review of these plots did not identify any gross patterns or trends in the
analytical process over the course of these measurements.

3.4.3 Composition Measurements by Wash Solution Identifier

Exhibit F-2 in Appendix F provides plots of the elemental and anion concentration measurements grouped
by the wash solution identifier (including the blanks and standard solutions). Different symbols and colors
are used to represent the different solutions. Plotting the data in this format provides an opportunity to
review the values for each individual solution as a function of the triplicate measurements. A review of the
plots presented in these exhibits reveals the repeatability of the three individual values for each analyte for
each solution. Minor scatter among the triplicate measurements of some of the analytes of the study glasses
was noted. These observations were not considered to indicate an error in preparation or measurement that
had to be addressed in treatment of the data. Therefore, the entire set of measurement data was used in
determining representative, measured compositions for the wash solutions.

3.4.4 Results for the Standard Solutions

Table F-4 in Appendix F provides comparisons of the standard solution results to their reference values.
Although not a detailed comparison, the results in this table indicate no issues with the performance of the
analyses.

3.4.5 Measured Compositions of the Wash Solutions

From the discussion of Section 3.4.3, all of the measurements for each analyte for each wash solution (i.e.,
all of the measurements in Table F-1 through Table F-3 of Appendix F) were averaged to determine a
representative chemical composition for each solution. Table F-5 and Table F-6 in Appendix F provide a
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summary of the average measured compositions of the wash solutions. The concentrations of PO,* and
SO4? reported in these tables include the measured values from both ICP-AES and IC for comparison. The
measured S and P concentrations from the ICP-AES analyses were converted to PO,* and SO.*
concentrations by multiplying by the appropriate gravimetric factors to support these comparisons.

The following observations are offered from a review of Table F-5 and Table F-6:

e The measured concentrations of Al, Fe, Li, Mg, Sn, Zn, and Zr in the wash solutions were at or
below the detection limits.

e The measured concentrations of ClI- ranged from below detection limits to about 50 mg/L. The
measured concentrations of F were below detection limits for most of the solutions, although LP2-
OL-13W contained about 100 mg/L of F.

e The measured concentrations of B (about 10-75 mg/L), Ca (about 5-25 mg/L), Cr (about 30-
200 mg/L), K (detection limit to about 1400 mg/L), and V (detection limit to about 90 mg/L) in the
wash solutions may be related to the lower measured values for these components noted in the SSM
versions of the study glasses.

o The measured concentrations of Na in the wash solutions were in the range of 625-1325 mg/L.
This may be attributed to both the excess sodium sulfate added as part of the SSM preparation
process, as well as to the lower measured concentrations of Na,O in some of the SSM versions of
the study glasses.

e The concentrations of P were measurable for most of the solutions by ICP-AES but several were
below the detection limit of the IC method. The measured P concentrations ranged from the
detection limit to about 25 mg/L.

e The measured concentrations of S were similar by both the ICP-AES and IC methods (ICP-AES
data converted to SO, basis for comparison), and were in the range of about 325-1775 mg/L.
The measured concentrations of Si ranged from about 5-150 mg/L.

o Glass LP2-OL-13 stands out as generating the highest concentrations of several species in its wash
solution, although there doesn’t appear to be any obvious link to composition or PCT performance.

4.0 Summary

In this report, SRNL provides chemical analyses and PCT results for a series of simulated LAW glass
compositions. A procedure developed at PNNL for producing sulfur saturated melts (SSMs) was carried
out at both SRNL and PNNL to fabricate the glasses characterized in this report. This method includes
triplicate melting steps with excess sodium sulfate, followed by grinding and washing to remove
unincorporated sulfur salts. The wash solutions were also analyzed as part of this study. These data will
be used in the development of improved property/composition models for LAW glass.

Chemical analyses were performed on a representative sample of each of the baseline and sulfur saturated
glasses to allow for comparisons with the targeted compositions. Three dissolution techniques, sodium
peroxide fusion, lithium metaborate fusion, and potassium hydroxide fusion, were used for preparing each
of the glass samples, in duplicate, for analysis. Each of the duplicate samples was analyzed twice for each
element of interest by ICP-AES or IC, for a total of four measurements per element per glass. Glass
standards were intermittently measured to assess the performance of the analytical instruments over the
course of these analyses. There were no issues with measurements of the glass standards. An additional
dissolution technique, sodium peroxide fusion with the addition of sulfuric acid, was used to obtain
improved measurements of the P and Zr concentrations of the study glasses.

A review of the individual glass composition measurements identified no analytical issues of concern.

Some degree of scatter among the Al,Os, B,Os, CaO, K;0, NazO, SiO,, SOs, V205, ZnO, and ZrO;
measurements was noted. There were no indications of an error in preparation or measurement that had to
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be addressed in treatment of the data. Minor differences between the targeted and measured concentrations
of some of the baseline (quenched) glass components were noted, including some low values for Al,Os,
and Na;O. The measured concentrations of Al.Os, B.O3, CaO, CI, Cr, F, SiO,, and SnO, were lower for
most of the SSM glasses as compared to those of the quenched versions. The measured Cr,0s, Fe;O3, and
K20 concentrations were markedly lower for the SSM versions of the glasses as compared to the quenched
versions. The measured SOz concentrations were higher for SSM versions of the study glasses, as expected.

The PCT Method-A was performed in triplicate on each of the quenched and CCC versions of the baseline
glasses to assess chemical durability. A review of the leachate analyses and standard solution data identified
no issues with the analytical methods. It was noted that some of the leachates had a yellow color after the
PCT. Normalized concentrations were calculated based on the targeted (provided by PNNL) and measured
(quenched, baseline) compositions using the average of the common logarithms of the leachate
concentrations. The choice of compositional view (targeted or measured) had no practical impact on the
PCT result for each of the study glasses. For some of the study glasses, the CCC heat treatment resulted in
increased normalized release values as compared to those of the quenched versions. Glass LP2-OL-18 was
the most obvious exception, where the CCC heat treatment reduced the normalized release values for B,
Na, and Si for this glass. Several of the study glasses have NC; values that are higher than those of the WTP
contract limit of 2.0 g/m? (~4 g/L) for B, Na, and Si. The CCC version of glass LP2-OL-12 had the highest
NCg value, about 35.8 g/L based on normalization to the measured composition.

Chemical analyses were also performed on a representative sample of each of the wash solutions resulting
from the preparation of the SSM versions of the study glasses. The samples were analyzed in triplicate for
each element of interest by ICP-AES or IC. No issues were noted for the measurements of the solution
standards. Minor scatter among the triplicate measurements of some of the analytes of the study glasses
was noted. The measured concentrations of B, Ca, Cr, K, and V in the wash solutions may be related to the
lower measured values for these components noted in the SSM versions of the study glasses. The measured
concentrations of Na in the wash solutions were in the range of 625-1325 mg/L. This may be attributed to
both the excess sodium sulfate added as part of the SSM preparation process, as well as to the lower
measured concentrations of Na,O in some of the SSM versions of the study glasses. The measured
concentrations of S were similar by both the ICP-AES and IC methods (ICP-AES data converted to SO4*
basis for comparison), and were in the range of about 325-1775 mg/L. Glass LP2-OL-13 stands out as
generating the highest concentrations of several species in its wash solution, although there doesn’t appear
to be any obvious link to composition or PCT performance. It is recommended that PNNL examine this
result further as part of its broader review of these data.
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Appendix A Observations and Log Sheets for Sulfur Saturated Glass Fabrication
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Exhibit A-1. Glass Melting History and Observations Log Sheets

First Re-Melt: History and Observations

Glass 1D:

LP2-0L - §1-2Q

Person performing work:

Batch Preparation Details )
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: lQ/l 3] /2@;1
Number of additional 30 second milling '
intervals used: w
Sieve size: }0 O
Mass of ground baseline glass (Targe! +90-2):

ass of ground baseline glass (Ta ie m%f;m 60 00(‘
Mass of Na:SC4 added (Target?—:é‘i- Dg)|:a It 2, %D_’Q

Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed:

Glass Melt Details
Crucible 1D:

an-\

Mass of empty crucible (g):

$.U2L

M f ible with gl d Nay80s4 (g) b holty

ass of crucible with glass and Na;8Os (g): % \q\ %‘—I
Balance ID: AD' OOLH,\- l
Furnace 1D:

Mo - 0ote-1,

Temperature and date/time into the furnace:

150 1 /1ef2or1 Uy

Temperature and date/time out of the furnace:

Quench Details

Viscosity notes (describe consistency):

Thitk

Observations {examples below):
Undissolved parficles
Crystallization/phase separation
Color
Residue on the pour plate
Bubbles
Surfiace appegrance

Olge 6 Mebtin T and Yo green. AN packiles agom 4
be otosetuedh. Thase are quaite a Gy 4uilaty bubldss,
Sm\‘?a-b, & beiyi ellowy. (s s Haveliatont .

Crucible and glass mass after cooling (g):

U1 5000
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass 1D

LOD- oL~ Hl= 20

Person performing work:

Glass Preparation Details - BRI

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled:

M-Célmel\

12/19/17

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Melt Details

Crucible ID:

4n-\

Empty crucible mass (g): ®. Wiy

Crucible with glass mass (g): ho. 124

Balance TD: AD-oounr-y

Furnace ID: MsE - 00i0- o

Temperature and date/time into the furnace: oot 1afal 9.2

Temperature and date/time out of the furnace:

Quench Details

Viscosity notes (describe consistency):

R

Thick

2

Observations (examples below):
Undissolved particies
Crystallization/phase separation
Color
Residue on the pour plate
Bubbles
Surface appearance

SJW\! 15 Q\'r/,-\' ﬂ?mH
ém\\u_ s\l mplnsiend,.

it b TN

% b 4 B more

Crucible and glass mass after cooling (g):

o141
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass ID: LPQ\— D\; le - E@

Person performing work:

Glass Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: [Q /2\ / 1‘:}_

Number of additional 30 second milling l

intervals used:

Sieve size: lO

Glass Melt:Details - :

Crucible ID: q l _ I

Empty crucible mass (g): ‘?)%, L\%Q

Crucible with glass mass (g): ng ol 0
AO\D

Balance ID: AD. Coun-|\

Furnace ID: MGF'OO([)-KD

Temperature and date/time into the furnace:

UAQ™ \d/oafia 944

neo% _

Temperature and date/time out of the furnace:

Quench Details

Viscosity notes {describe consistency): \L‘
ry Phigk-
Observations (examples below): 8 mfg " \;& I
Undissolved pariicles W e . g qreen. e\bf,g. iz COW\PU{RW
Crystallization/phase separation o?mhul STust 4 L\w) \ 6 )
Color 512 \erte bulbles, U.WQJ@ i b‘\‘\‘jV\'\
Residue on the pour plate ‘i{’,nau) .
Bubbles
Surface appearance
Crucible and glass mass after cooling (g): 124 053
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass ID: LPZ‘OL.‘ @L\- \Q

Person performing work:

Batch Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: 2 / 15 / 201%
Number of additional 30 second milling .
intervals used: @
Sieve size: {OO
Mass of ground baseline glass (Target -%% _:;Awn £0. 020
2.
Mass of Na,8SQ4 added (Target J—é‘?ﬁ:‘ g')‘.uw n z, %1(0
Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: IQ/IS/Q‘OI

Glass Melt Details

Crucible ID: q l l . l

Mass of empty crucible (g): Qﬂ'-} 570,
Mass of crucible with glass and Na:SO, (g): lL\O = :
I
Balance ID:
AD-pony-\
Furnace ID:
MSE-0e- 1o

Temperature and date/time into the furnace:

NWaoe  iwles 1l

Temperature and date/time out of the furnace:

oo /i) 2ot 2:1)

Quench Details

Viscosity notes {describe consistency):

%ucﬁd EQe.i\\{
Observations (examples below): . .
Undissolved particles Cﬂm % an olive green. An Paf“"fzh'; 5eevn tole dicsolueth .
Crystallizarion/phase separation Wl bbbl preca . 6.0ty i beigh el ufggeon .
Residue on the pour plate C | % dranol
Bubbles RS Arehnton
Surface appearance
Crucible and glass mass after cooling (g): l
Wo. 105
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: Histor_y and Observations

Glass I1D:

LP2-01 - u-10
Person performing work: M 0 \dwa\

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: 12 / B /,1
Number of additional 30 second milling
intervals used: ®

Sieve size: '00

Glass Melt Details

Crucible ID: q [ l"Q\

Empty crucible mass (g): %1 blllo
Crucible with glass mass (g): (24, S
Balance 1D; A - odun-\
Furnace ID: MSE.- 00 -1(g

Temperature and date/time into the furnace:

neo  1hafia q:25

Temperature and date/time out of the furnace: ‘li i o 12 ; il 10:%

Viscosity notes (describe consistency): Tl/\
N

Observations (examples below): . . . )
Undissolved particles C\\Q% is Siwg alive colin. Thar e sulBy S vy i
Crystallization/phase separation dy &) 4 el
Color 5\, WVA\'-(W’D t 5},9\“\,\,\_‘ DQMU\Q .
Residue on the pour plate
Bubbles
Suitace appearance

Crucible and glass mass after cooling (g): \’_)Dq %LDO
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and O

Glass [D:

Person performing work:

Glass Preparation Details -

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:
Glass Melt Details
Crucible ID:

0\1\-—2

Empty crucible mass (g): %’)‘ ko%\’\

Crucible with glass mass (g): F%CG 7
Balance 1D: AD'OOU.H A
Furnace ID: MSE'—" 00w-tlo

Temperature and date/time into the furnace:

WA (9ol g

Temperature and date/time out of the furnace:

Quench Details

“EDOL i) 1 'b_

Viscosity notes (describe consistency):
Medism: hin

Observations (examples below):
Undissolved particles

Color

Residue on the pour plate
Bubbles

Surface appearance

Goss s Almeed 3 brovan. Glys s ver{ Slignly 00308 i
Crystallization/phase separation b"\\\obbé mf‘d swiel OQ'G\/\W;,\U QH\QNI

= brigny el

Crucible and glass mass after cooling (g):

122 .44
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

. First Re-Melt: History and Observations

Glass 1D:

LP2- oL- g5t

Person performing work:

Batch Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: 121530
Number of additional 30 second milling '
intervals used: ﬁ

T
Sieve size: IOO
Mass of ground baseline glass (Targﬁé@:ﬁ).;'@ 60 A5
Mass of Na;SQ; added (Target;%)ijmh 7> i %Q Z

Mix in Angstrom Mill (puck only -+ bag) for

30 sec., record date mixed: 12 ‘{ 5‘ 20 \i

Crucible ID: q | l_g

Mass of empty crucible (g): 40.105

Mass of crucible with glass and Na;SOs (g): (42,022
Balance ID: AD-ouL-
Furnace ID: MSE- 0olg- Uta

Temperature and date/time into the furnace:

e lelzer L]

Temperature and date/time out of the furnace: eote 20

_R/10)203

Quench Details

Viscosity notes (describe consistency):

'szhsg\t
Observations (examples below): i . . . .
Undissolved particles s a ‘qhh(‘ olive éj?&n. C“% “ rc\a*'\'ekl W
Crystallization/phase separation
Color Fle Dol . Suilia = 39 pling.
Residue on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g): | L\
2. 291
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID: LP ,2.‘ OL‘“ 66&

Person performing work: MG
RIS

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: \Q / l% / "1

Number of additional 30 second milling
intervals used: l

Sieve size: \ D .

Glass Melt Details

Crugible ID: | ) 01 “ _ |

Empty crucible mass (g): ‘ID . l%:l
Crucible with glass mass (g): l L]_ \ "Jr 6 i_l
Balance [D:

AD- oguu-y
Furnace ID;

MSE. 00~

Temperature and date/time into the furnace: n 5 O,C \ Q /’, a / 1 q ' %5

T it d date/ti t of the fi :
emperature and date/time out of the furnace “600(_ 12 ;;q i"i ’O%:l‘

Viscosity notes {describe consistency):

Thirk consistons,

Observations (examples below): ) [T
Undissolved particles G\’%S 5 moe &

Are g J¥e q%een | Tis ohil) Paque
Crystallization/phase separation with 3 r \
Color tw lmff s\l bulddos.

Residue on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): | L“ 1?3\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass [D:

LP2-0L- tiag

Person performing work: A0
. 1)

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: o} {;l | ( !

Number of additional 30 second milling
intervals used: l

Sieve size: ]OD

Glass Melt Details

Crucible ID: q l \’_ 3

Empty crucible mass (g): UIO \ \':]-

Crucible with glass mass (g): 110,520

Balance ID: AD - 00Uk~

Furnace 1D: MSE - 00(- s

Temperature and date/time into the furnace: \\ 6OOC o) } 4 l N

T 3

Temperature and date/time out of the furnace: 15 Ooc

2/23/

Quem‘h Details

Viscosity notes (describe consistency):
\erkivan: Sk

Observations (examples below): . . -
Undissolved particles G\@% i AN RO J"\()\Sl DSVEQV\' e &e 4 DE\A) sl
Crystallization/phase separation .
Color bubbls. Sulaty 15 pale yellpuy .
Residue on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): 120\0\3;0
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and

Glass ID:

Person performing work:

Batch Preparation Details . -

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: ] h‘.‘)l !

Number of additional 30 second milling
intervals used: d

Sieve size: |OO

. S0
Mass of ground baseline glass (Target “ﬁ.%}_@,m 60’ 036

3
Mass of Na>SO4 added (Targetm %21 e 72%1( 0

Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: {2 I[ {

Crucible ID: q l \_ L\

Mass of empty crucible (g): %’,{\ i |
Mass of crucible with glass and NaSO; (g): i ]_\O \1‘5
| D:
Balance | AD _ OOL] u -
F ID:
urnace M§E~ OO(O"“Q

Temperature and date/time into the furnace:

150t 2/l %.U3,

Temperature and date/time out of the furnace:

Negs 12/13)) 4.4
Quench Details :
Viscosity notes (describe consistency): Mml wr Mick
\] - \]
Observations (examples below): .
Undissolved particles ngg_:, 3 drons ln it drue- green 0““1 4 (}fw sulfaty
Crystallization/phase separation ];V‘bb\ﬂa,‘ SM\QI\'U B brigm
Color W fello.
Residue on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g): }’50\ ".\—G(Q)
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID:

LPA-oL - g2-1Q

Person performing work:

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \&/ 1% hq

T T T
Number of additional 30 second milling
intervals used: \
Sieve size: I O
Glass Melt Details e
Crucible [D: q“ ~ L(
Empty crucible mass (g): ‘6—-‘- i

A3
Crucible with glass mass (g): |}q /Ll |
Balance ID: AD- 0641
Furnace ID:

MSE - 0ol
Temperature and date/time into the furnace: I A0’ Qifﬂ ‘f f} 2124
mi '

Temperature and date/time out of the furnace:

e < pfali %42
Quench Details : e
Viscosity notes (describe consistency): Mw\ fke
A A
Observations (examples below): . _
Undissolved particles G s 35 Q Ve gezen, s opaqg . Sulaly ie lacighd
Crystallizatiow/phase separation \w\\mw- \fm Pe\n} sulft, bbbyl
Color
Residue on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

%415
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Rg_—Mélt: History and Observations

Glass ID: Pa- OL- “"l‘ -\Q
Person performing work: M Q ﬂ\ d. \

Glass Preparation Details i -

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: {2 /;2\ f 1L

Number of additional 30 second milling

intervals used: \

Sieve size: ‘OO

Glass Melt Details IR : _

Crucible [D: G“ \__ L\

Empty crucible mass (g): %1 l ‘.}

Crucible with glass mass (g} ,'5% 61

Balance [D: AD 004~

Furnace ID: MQE OOb b
Temperature and date/time into the furnace: HSOOC \Q/Q’:]» /| I 11154

Temperature and date/time out of the fmace: neoe 12/ I Ob

Quench Details

Viscosity notes (describe consistency):

Mm\‘-um—%in‘
Observations (examples below): )
Undissolved particles G\:\tft. % 5?3%\2 frue /o\:vf_ gfeen. Oh\\{ 3 CGU\P\! sl
Crystalli=ation/phase separaiion
Color bm\&ob‘;. Sh\Qm N4 \{enow
Residue on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g): 153,902,
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass [D:

LPZ- oL~ p4- 14
;“\_’

Person performing work:

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: 12 /\6 ’ !
Number of additional 30 second milling

intervals used: 6

Sieve size: [00

Mass of ground baseline glass (Target%z‘:m 0 O 2 2
Mass of Na»SO; added (Target’-‘?".éﬁi?%)‘:1 i %(&23
Mix in Angstrom Mill (puck only + bag) for

30 sec., record date mixed: I'L/! 5 lf"-}-

Glass Melt Details

Crucible 1D q -5

Mass of empty crucible (g}: %%' l 7_)
Mass of crucible with glass and Na>SO4 (g): i
40,4272
Balance ID: AD- 00U
Furnace ID:
MSE - o0te-\(o
Temperature and date/time into the furnace:
jep- gl %ny
Temperature and date/time out of the furnace: neo® 2 /i ali- a4 uz
Quench Details =~ g ' i : :
Viscosity notes (describe consistency): M e nW\i(,\(.
Al
Observations {examples below): . .
Undissolved particles Cﬂ\%s 14 Harsluan Yeue geeen Thise ace mang sul '9‘“'0"1-95\
Crystallization/phase separation 5‘,‘)!‘\ W s bedo MY
Color ) 9T Ve N
Residue on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g): 'uO —:\-L\L\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID:

LP2. OL- Pa-1a

Person performing work: M 0
-\l

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: ] 2 /}01 /, !
Number of additional 30 second milling
intervals used: \

Sieve size: | | \00

Glass Melt Details

Crucible 1D: q l l__S

Empty crucible mass (g): %% \
a3
Crucible with glass mass {g): ‘ Y
O 1ol
Balance ID: AD 00Ul
Furnace ID: MQE 00- o
Temperature and date/time into the furnace: I mo(_ B /)' a /l 3 2:2y
Temperature and date/time out of the furnace: \ \.50% 12 i 240
Viscosity notes (describe consistency): Thisk
\L
Observations (examples below): ) »
Undissolved particles Cigss is 2 re\aH ety fravslnand 4cten, Tre 5 sulay
grj;stalfi:ation/phase separation L0 r"'“fj anch 4 Qﬂ sulfiy  Lupbls. Sulyt, i
olor
Residue on the pour plate e :am \;el\ow'
Bubbles
Surface appearance
Crucible and giass mass after cooling (g): [Zq, qg(ﬁ
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass ID:

LP2-OL- Ja-1q

Person performing work: C
hd LY

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: [2 / 21 /r‘_\,
Number of additional 30 second milling

intervals used: 0

Sieve size: I 00

:Glass Melt Details . :

Crucible ID: q l ‘\ 5

Empty crucible mass (g): % 20 L

Crucible with glass mass (g):

123269
Balance ID: AD-00UU-)
Furnace [D; MSE- 001
Temperature and dateftime into the furnace: ||\~ a0 /o 0 11cq
Temperature and date/time out of the furnace: | | } (FNC ]’ - 100

Quench Details

Viscosity notes (describe consistency):

Theeie
Observations {examples below); .
Undissolved particles Gloes 5 T \'W\O/‘{""M qeean. Thyge qe 4 Loy 5wl
Crystallization/phase separation i
Color Prbblys gu\QA‘\}, w br ‘qy\'\' \]ﬂ\om,
Residue on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g): \’b’-\-- @,b(\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass 1D:

LP2-on -1

Person performing work: M c
Caldiye
:Batch Preparation Details - i

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \DJ ‘6/ ".‘{.
Number of additional 30 second milling /
intervals used: ﬁ
Sieve size: ‘00

R B .
Mass of ground baseline glass (;Farget‘l’a%_ﬁl)l;m ,_:(,) , 01) L|
Mass of Na:SC. added (Target-?:g% %):nlmfn, 5% 2(0

Mix in Angstrom Mill (puck only + bag) for /
30 sec., record date mixed: l9~ 5 / |
Glass Melt Details

Crucible ID: Q\ \- (0

Mass of empty crucible (g): %q ‘1 q

Mass of crucible with glass and Na>SO4 (g): I L‘Q ‘05
Balance ID:
AD-0OUY-
Furnace [D: N\SE ™
T t d date/time into the fi :
emperature and date/time into the furnace 1‘60% \2“%}\4 a. 4

Temperature and date/time out of the furnace: haxe 12 /i af) aq 4

Quench Details

Viscosity notes {describe consistency): V@M W\'V\

Observations {examples below):
Undissolved particles . ’ !
Crystallization/phase separation R;\lr thgage-bw%hea st s bﬁgh-\ \{'cﬂow-
Color ¥ _
Residue on the pour plate (5\959 5 Transluiat ling green. Thure dre no 514\9011\
Bubbles buly
Surface appearance wbidis

Crucible and glass mass after cooling {g): (L\ { q 643
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass 1D:

LP2. oL~ 1]
M. Calc,

Person performing work:

~Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: };l /, a, ’;o I
Number of additional 30 second milling
intervals used: \

Sieve size: ! 00

Glass Melt Details

Crucible ID: q H "LO

Empty crucible mass (g): %q D‘%
Crucible with glass mass {g): ILlO Z!

Balance [D:

Ap- eouu-y
Furnace ID:
MsE - &exg- o
Temperature andldate/time into the furnace: ,
i leae  @/ialit  2:2n
T { d date/time out of the furnace: oL '
emperz_x ure an ime ou u HBO /o 13 7 42
Viscosity notes (describe consistency): TL\
in
Observations (examples below): S:'
Undissolved particles g;\m 46 Awst cemeht
Crystallization/phase separation
Color
Residue on the pour plate s
Bubbles '
Surface appearance
Crucible and glass mass after cooling (g): ] L{O 150
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass ID: LP;- oL- 11 Q

Person performing work: M C
- U 1A

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: |;'L ( 7 \ l i—j(.
Number of additional 30 second milling

intervals used: l

Sieve size: IO

Glass Melt Details

Crucible ID: | | q l \_

Empty crucible mass (g): ?)q 2 )

Crucible with glass mass (g): ] ,«;% ‘65%

Balance ID: AD 00ll- |

Furnace [D: M%E 004- 10

Temperature and date/time into the furnace: 2 .

nes 127311 1189

Temperature and date/time out of the furnace; | ] %"C [ b I o

Viscosity notes (describe consistency): \)Qr M

~ ki)

Observations {examples below): ' . , —
Undissolved particles Clb&‘ 5 5\‘¢§V\\\[ O?QQV& kg 1"}‘“" \‘W\i %KEBU\. thare
Crystallization/phase separation .
o e only 3 Copgle & sultiy bublples. Sufib
Residue on the pour plate .

Bubbles bﬁtj\/\"r \/gi\ow.
Surface appearance
Crucible and glass mass after cooling (g): "5{’ %Q\
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Revision 0

First Re-Melt: History and Observations

Glass 1D:

LP2- 0L~ 128

Person performing work:

Bateh Preparation Details

Grind glass in Angstrom Mill with ring & puck

Glass Melt Details

for 2 minutes, record date milled: ]’;L/] 48 ll’-\-
Number of additional 30 second milling
intervals used: ﬁ
Sieve size: 100
M f d baseline glass (T te'c :

ass of ground baseline glass (Targe ﬁ%%?,gm A0. 272,
Mass of NaxSO; added (Tar et%&g)'

: = B R i ER 5
Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: \Q/ 1%/17

Crucible 1D: 0\ H 'q‘

Mass of empty crucible (g): ‘BC{ 13

Mass of crucible with glass and Na,$0; (g): W 1\
Balance ID: AD- aouu-|
Furnace ID: MSE- 0000~

Temperature and date/time into the furnace:

5ot (@ fialn (23

Temperature and date/time out of the furnace:
Quench Details

Viscosity notes (describe consistency):

A B

Madium -Yhsele

Observations {examples below):
Undissolved particles
Crystallization/phase separation
Color
Residue on the pour plate
Bubbles
Surface appearance

Tf:mslm_m dove Green Gl Mo owilily Dublys.
Snby s beiged  velloyy

Crucible and glass mass after cooling (g):

2. 371
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass [D:

LPa- OL-120)

Person performing work: M Q’#\U- v/

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: 2 h q l 8
Number of additional 30 second milling

intervals used: . ‘

Sieve size:

Glass Melt Details

Crucible [D: C“ l“ q_

Empty crucible mass (g): .22

Crucible with glass mass (g): [Lu 534
Balance I AD- OOHL\’\
Furnace ID: MQE“ 0 o-Ko

Temperature and date/time into the furnace:

eoe 12/2)f .00

Temperature and date/time out of the furnace: “i o 3 il\ i‘ ‘ ii .00
Viscosity notes {(describe consistency): M!d umh i
W iy
Observations (examples below): C
Undissolved pariicles AVaes o A 9\‘q‘1\}\,\| OMW dﬁr\m Hmil B g, Oh\j

Crystallization/phase separation

Color 3 Cougl 5 bbbl Sy, 3t i beignt Vel

Residue on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): i L\\ Li
)
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass ID:

LP2- oL- 1200

Person performing work: MCﬁ A\

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: ;:)‘/Qq”[\.jr
Number of additional 30 second milling
intervals used: \
Sieve size: 10 0
Glass Melt Details '
Crucible ID: C\H :3‘
Empty crucible mass (g): 94, 140
Crucible with glass mass (g): 4. 01%
Balance ID:
AP -onUl- |
Furnace [D: MSE. Sole-ila
Temperature and date/time into the furnace: ot ,
WS Rjaafim ves
Temperature and date/time out of the furnace: HBO@ o] EA,

Quench Details

Viscosity notes (describe consistency):

\}Cf *-3 Pain
Observations (examples below):

Undissolved particles (\z\l%‘: i I pUNL JW gfeen. \ferj (oo oml Bt bbb,
Crystallization/phase separation .
Color S0, e Nelow,
Residue on the pour plate
Bubbles

Surface appearance

Crucible and glass mass afier cooling (g): iuo.% 15
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass 1D: LP2- OL‘ \2&

Perscn performing work: M Ca »

Batch Preparation Details .
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: |Q/f%/] ES
Number of additional 30 second milling
intervals used: }25
Sieve size: [OO <l
M T d baseline gl T t-sl-gﬁ- :

ass of ground baseline glass (Targe A m%a)fn 50. 2:_2;1
Mass of Na;S04 added (Targethmt. mgﬂ)‘:‘ n %%?:b.

Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: IS‘(/!%//?
Glass Melt Details

Crucible ID: 61 { l‘%
Mass of empty crucible {g): %q %2%

Mass of crucible with glass and NaxSO4 (g): lLl’l_. 5 | 5

Balance ID: AD’ 0o L-\

Furmace ID: MSE - 0t~ o

Temperature and date/time into the furnace: l “500 T /I 2 } 3 27
Temperature and date/time out of the furnace: ; }6 Ooc_ 122

Quench Details -

Viscosity notes {describe consistency):

Mdiugn- i ie
Observations (examples below): N
Undissolved particles T“a'\éh'\ofﬂ’f ‘ﬁh—\ \WN ‘W&r\ 8\3(1’5 - Nﬁ fﬂ\‘%b Ipwbisd,
Crystallization/phase separation .
Color 5"\“\1\‘& L2 j&b\ew
Residue on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g): \\’\,7) 11-1’
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID: LP;— OL- 50

Person performing work: MQ ’A\. “

(ilass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: g\/
13/1a/13

Number of additional 30 second milling

intervals used: \

Sieve size: - [ OO

-Glass Melt Details

Crucible ID: Q-4

Empty crucible mass (g): $4.004
Crucible with glass mass (g): |U2.11%
Balance ID: AD- ool
Furnace ID: MSE - oots -1ty

Temperature and date/time into the furnace:

NEO®  w/afdory 4«0

Temperature and date/time out of the furnace: ‘

Quench Details

Viscosity notes (describe consistency):

M)d'° e Poin,
Observations (examples below): 0 m o u{q |
Undissolved particles A % ] i .
Crystallization/phase separation W? \N EQM)Q QV\* e ﬁmﬂ ) NO M\Q‘%
Color
Residue on the pour plate b"nbbhl? - 6"\\Q§bl i \|9 no\.\}
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

Wl s
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Meli: History and Obsgrvationé

Glass [D:

Person performing work: MQ 2 \,\
LA AN

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: }Q/Z:].hqr

Number of additional 30 second milling
intervals used: D

Sieve size: \ DD

Glass Melt Details

Crucible 1D: a -9

Empty crucible mass (g): 40.0 50
Crucible with glass mass (g): 4o 343
Balance ID: AD -00un -
Furnace ID:

MSE ~ Dol -llg
150" |12/aa/n s

Temperature and date/time out of the furnace: ] l‘f :oc.

Temperature and date/time into the furnace:

Quench Details

Viscosity notes (describe consistency):

Vel\ll LT

Observations (examples below}): . i
Undissolved particles vei‘—f \‘fi\/\-\-,%waq’u\g Yiva SCeev\. Thase Very HﬂQA_
Crystallization/phase separation Pt ol S ) Ve,
Color . No suifil bulbble, D Qa’u [ Ye\\ew.
Residue on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): o L\ &)
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass ID: LPQC‘ oL - “‘\&

Person performing work: M. CQ 1)
B/VLA

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milied: [;1 /l% /, 3
Number of additional 30 second milling
intervals used: ﬁ

Sieve size: \ 0d

Mass of ground baseline glass (Targetéé)‘e E)h__‘ £5, 270

Y
Mass of Na;SO4 added (Target ;"-.%Lg‘)i’m!n %fy&

Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: IQ‘ %‘l i

Crucible ID:- q % \ - O\

Mass of empty crucible (g): 0\ \ l Ig\

Mass of crucible with glass and Na,SO4 (g): i L{é_ l%
Balance ID: AD- obul-|
Purnace 1D MGE- 0tg-1ig

Temperature and date/time into the furnace: l \6005 12 /i% /1':\ e 2’_‘_

Temperature and date/time out of the furnace: i 6©¢c, 2 / (4 / i 1A %

Quench Details

Viscosity notes {describe consistency): N\.l (i
inyte hiny

Observations {examples below): . .
Undissolved particles 0\\?‘% “ 5?9%’& Lt‘\""'l A8, NO "'\J"\\le- I’“"HDS bt
Crystallization/phase separafion 5K MR Qresgmy. S ok 6 br rqWA \l 2 Wow
Color !
Residue on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): ] HL\ ) ,;%
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID:

LPD. oL~ b

Person performing work: M (\,

Glass Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: |g /' O\, , [
Number of additional 30 second milling

intervals used: I

Sieve size; lo 0

Glass Melt Details

Crucible 1D: q H . q

Empty crucible mass (g): A2
Crucible with glass mass (g): gy, 0’0
Balance [D: AD- ponu-
Furnace ID: MSE - 00t -1

Temperature and date/time into the furnace:

nsett 1fatht Gigd

Temperature and date/time out of the furnace:
i i\g ]i‘i”ﬁ 10:00

Viscosity notes (describe consistency): T\/\
MW

Observations (examples below): a) .
Undissolved particles alass ig ('OW\P\Eh.N oY lima Grean. Thee ae Vo
grog;iifﬂh_anon/phase separation SU\\QE\*JZ ribbles, S0 N s ‘Pﬁ%h\ \B"o\._)‘
Residue on the pour plate
Bubbles
Swurface appearance

Crucible and glass mass after cooling (g): |L
12,9423
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass 1D:

Lpa-oL- WG,
Person performing work: | | M QQ‘A g \

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: 10 /9_’-\- ! ey
Number of additional 30 second milling

intervals used: ‘

Sieve size: | 00

Glass Melt Details

Crucible ID: q 1 |- 0\

Empty crucible mass (g): CH
M3l
Crucible with glass mass (g): 42 |12
Balance ID: AD
- QOUN-|

Furnace ID:

MSE-00b-1l
Temperature and date/time into the furnace: oL .

P Nee™ \2/23)/m 166
Temperature and date/time out of the furnace: H e ) 2/2 | o) 6%
Quench Details ' .

Viscosity notes (describe consistency): \]P_r Wi
~ Val
Observations (examples below): ' . .
Undissolved particles C‘\%t’ 5 RA0p0 Ve green. Thae a2 & to uple d \’Anv_
Crystallization/phase separation
Color ';"\\QA’U_ Dulse gu\Qm s br :‘i\f‘\\ié’\\ow ‘
Residue on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g): \L\;‘k 100
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

.First Re-Melt: History and {_)bservatiuns

Glass ID: Lpl_ OL_\B,G

Person performing work:

Batch Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \ /\ q~ /7_0]8

Number of additional 30 second milling
intervais used: \

Sieve size: ] OO

Mass of ground baseline glass (Target 50 g): 6 O Q{-}%

Mass of Na;SO4 added (Target 3.82 g): ’5 a4y

Mix in Angstrom Mill {puck only + bag) for
30 sec., record date mixed:

Glass Melt Details

Crucible ID: C\] |- l

Mass of empty crucible (g): %% Ll ) G

Mass of crucible with glass and Na>80, (g): I L] .23

Balance [D: A - nouvn-)

Furnace ID: MQE - 00Y-1lp

Temperature and date/time into the furnace: i \60"" \ / 22 / 1R 400

Temperature and date/time out of the furnace: “60"’ \ /22 /l 2 q 00
Quench Details : : ' Co TR

Viscosity notes {describe consistency): Thh
\3
Observations (examples below): ) .
Undissolved particles G\\% e 4 (:\V‘ﬁ\U\tﬂw\ Wk %y wue qm“ Colse.
Crystallization/phase separation
Color \!u\l QE‘M) ' L’M\\ 2 V\\Qﬁ‘b‘ bmbbb%. CJU\QK\; R
Residue on the pour plate
Bubbles d b“'\(ﬂ\\\ \le‘.\bw

Surface appearance

Crucible and glass mass after cooling (g): \L\'Z_ \LOS
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

LP2-0L-15-@

Person performing work:

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \ /22. / ‘%

Number of additional 30 second milling
intervals used: \

Sieve size: \ DO

Giass Melt Details

Crucible ID: ) | | l\‘ ‘ |

Empty crucible mass (g): )5

Crucible with glass mass (2): W30

Balance [D; AD - coun-i
Furnace 1D: MSE- 061p-1lp

Temperature and date/time into the furnace: \ \ 60‘,(' | / 17_ / !cB ‘;l L\6
Temperature and date/time out of the furnace: Ha@"" ] / 'l‘L 148 l ! uﬁ

Quench Details

Viscosity notes {describe consistency): /\h "
1

Observations (examples below): C \ . i
Undissolved particles Alis s skl 4 sluent eie Gteen. Ney ey WV\/
Crystallization/phase separation
Color 6“\%"\ bubbss. %“\Q:[h ) b(‘iﬂh" YB“ 0L,
Residue on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): [u \ 6"’\"_\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Revision 0

Third Re-Melt: History :

Glass ID:

15-Q

Person performing work:

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled:

g

H2uhg 1125

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Melt Details

Crucible ID:

an-1

Empty crucible mass (g):

B U

Crucible with glass mass (g):

). 212

Balance 1D:

AD-0ouu-|

Furnace 1D:

MSE. 0e-1lg

Temperature and date/time into the furnace:

Temperature and date/time out of the furnace:

Viscosity notes (describe consistency):

Uac 122/ 420
nep* | 1 .7

\I(’JN WMin

Observations {(examples below):
Undissolved particles
Crystallization/phase separation
Color
Residue on the pour plate
Bubbles

Surface appearance

I
Glass 15 tearelnon 1 15 2 drug-grean. No sl
budoles 5 e, s beigh §een.

Crucible and glass mass after cooling (g):

14 .02
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass ID: LP:Z.‘* OL___ Iq___&

Person performing work:

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \ / ] ’,\. /’Z_O\%
Number of additional 30 second milling \
intervals used: O

Sieve size: \ Da

Mass of ground baseline glass (Target 50 g): 60 6(0(0

Mass of Na;S0; added (Target 3.82 g "23%2%

Mix in Angstrom Mill {puck only + bag) for

30 sec., record date mixed: l / | .:" / O) F&

Glass Melt Details

Crucible ID: a-2
Mass of empty crucible (g): %:‘- 52”

Mass of crucible with glass and Na.SO4 (g): | L‘ 0 q Oq

Balance ID:

AD- 00UY-)
Furnace [D: I\%E‘ OOLQ‘ 10
Temperature and dateftime into the furnace: i\ SOOL \ /22 / l @ % 00

Temperature and date/time out of the furnace: i 5 acc_ i /17. / 3 q . OO

Quench Details -

Viscosity notes (describe consistency): ‘r i

Observations (examples below):
Undissolved particles C“\:\% i& 3 ‘}ravﬂl&&v\'\r \\%\I\’\ olive %NLQY\'\’\M{E
Crystallization/phase separation e \ N
Color Hunstess (7“@3{9‘ b'-&UOUé» C)U\\ng i

Residue on the pour plate

Bubbles 5“%“\\; Al oy

Surface appearance

Crucible and glass mass after cooling (g): | L\O W22
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass 1D: LP'l- OL- r—-‘. - Q
Yo

Person performing work:

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: ‘l /11’ ‘%
Number of additional 30 second milling \
intervals used:

Sieve size: l DO

Glass Melt Details
Crucible ID: q “ -7_
Empty crucible mass (g): %:I\ . b% b

Crucible with glass mass (g): ! L{b qu
Balance [D: AD - OOqu,]
Furnace [D: %E — 00(0 ’;[0

Temperature and date/time into the furnace: I 60"‘— ] / gk} / 13 ey L‘5
Temperature and date/time out of the furnace: l l6 Ooc, l / ll {% I : %

‘Quench Details

Viscosity notes (describe consistency): N\ed um '“’\V\
\ = )]
Observations {examples below): . .
Undissolved particles Cf\\a% .Y QOW\\G\‘GW 0‘?3‘0\’0\9_ 1A &) VEI"\-’ W\\A'\("A
Crystallization/phase separation i
Color lims Green. e e ok much excess
Residue on the powr plale Q .
Bubbles suials . Snifsy 1S vellew.

Surface appearance

Crucible and glass mass after cooling (g): l %qq,b%
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass [D: LP2~ ()L— ‘—:ll“ @
Person performing work: _ M Ca (} ”

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: ‘ /2 3/ i 3
Number of additional 30 second milling

intervals used: O

Sieve size: I 0 D

Glass Melt Details

Crucible ID: q I ‘__Z

Empty crucible mass {g): 3. (349

Crucible with glass mass (g): [39. 253
Balance ID: AD-00UN- |
Furnace ID: MsE -0c-1lo

(IR0

Temperature and date/time into the furnace: t IE-f)dL l /7 3 /{ g , ){ a 2@
Temperature and date/time out of the furace: | H @L |, 2 /F{) l 2

Quench Details

Viscosity notes (describe consistency): -T‘/\ N
A

Observations (examples below); .
Undissolved particles CJ\% % wml’{"‘f aPJqJJQ I" 5 SH 2 munded F
Crystallization/p} “ati
C;;l;z;z ization/phase separation ﬂfee\’\. N\OS«}\\{ 50\93’\9 "2b0'lr\m5 lw)\ GY\L] 1 ‘-\PU
Re?g’;te on the pour plate 6h\94+e bubblss- SK‘{‘;HA, A \Jﬂ”ow
Bubbles

Surface appearance

Crucible and glass mass after cooling (g): \")’% a‘g\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass ID: LP:’: OL‘ l Q' O\
Person performing work: M C’g\\d M)@“

Batch Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: | / l q\/ 20]%
Number of additional 30 second milling

intervals used: D

Sieve size: 10 0

Mass of ground baseline glass (Target 50 g} 60 ?C&E
Mass of Na;SO;4 added (Target 3.82 g): 7> t:"l) 2o

Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: | /[

2019

Glass Melt Details

Crucible ID: Q\ \__'5

Mass of empty crucible (g): qo O q%

Mass of crucible with glass and Na:SO4 (g): ‘ L\’?) QQB
Balance ID: AD - ODLIL\‘ \
Furnace ID: MSE - 004-\lo

Temperature and date/time into the furnace: \ \ 5 Oa,_—_ | /2‘2 /I ‘8 ég 00
a:00

Temperature and date/time out of the furnace: | \60"(_ ] ,22/ I 8
Quench Details - ) ] Do

Viscosity notes {describe consistency): Mm wm '\'h'V\
! - Yy
Observations (examples below): .
Undissolved particles G\\A% 5 QA \‘3\’\’\'&( ﬁ(‘e,e\"\ .’,\M ' 4¢ 'AV’b\\)\(_we‘
Crystallization/phase separation
Color T\M.re A 2 ff\ew QU\\—Q&’@ bb.\D‘D\y? gh\rﬂj s

Residue on the pour plate

Bubbles br'\ﬁ\,«\ \|e\\ OW.

Surface appearance

Crucible and glass mass after cooling (g): i L\'B r% (9\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass 1D: LPQ——@L‘ \Q"@

Person performing work: M Q

Glass Preparation Details

£
& ‘A A%

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: | },L’L /i‘%

Number of additional 30 second milling

intervals used: l

Sieve gize: [ O 0

Glass Melt Details . .- Sl . :

Crucible ID: q H -2

Empty crucible mass (g): qo "LO

Crucible with glass mass (g): i u} ?35&

Balance ID: AD 00uL-|

Furnace 1D: MsE_ 00[_0 _ l[D

Temperature and date/time into the furnace: n6oac \ /7—2 /l 3 ]2, L‘S
Temperature and date/time out of the furnace: l l 50°L 1 /‘Lz :,q’ {'u{
Viscosity notes (describe consistency): Th‘ C\L

Ob i les bel : .
e s 1% Gl 15 an opagpe afeen. Sl

Crystallization/phase separation

Color 5“)‘\(- \ed\ WFQ\A%\W\ OU"\ JA/UI %\% SM\%

Residue on the pour plate

Bubbles S bes (SV\\ \IQ“ Ow).

Suiface appearance

Crucible and glass mass after cooling (g): l L\Z %LO5
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

-Third Re-Melt: History and Obs_eri*ations

Glass ID: LpP2-0L- | 2-Q

Person performing work: u p

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: l /2 3/ ’Cg

Number of additional 30 second milling
intervals used: \

Sieve size: \ OO

:Glass Melt Details -

Crucible ID: q l l"b

Empty crucible mass {(g): qo |20
Crucible with glass mass (g): | L\Z . SL[ C‘l
Balance ID: AD - OOUL\"l
Furnace ID: M@E - OO( (}“‘(D

Temperature and date/time into the furnace: l ‘ 60°¢ | /23 / f% q ! 2@

Temperature and date/time out of the furnace: ’ C)‘ 2

Quench Details

Viscosity notes (describe consistency): \IPI\I %'{‘L

Observations (examples below): i B .
Undissolved particles G\\’-‘éﬁ 59 COW\PLUt"\‘ UP&WQ "W’ﬂ qregn. Quﬂe a -Qzu}
Crystailization/phase separation . .
Color wwﬁﬁ bh\abhﬁ 'AM \]\’;.bb SW‘\'UWJy 61’\\Q§t§, %
Residue on the pour plate b . \
Bubbles ¢ ‘ﬁb‘-\ \fe ‘ Ow-

Surface appearance

Crucible and glass mass after cocling (g): ”‘u— \[05
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: kistory and Observations

Glass ID: LP?_‘OL—‘QO"@\
Person performing work: M Cﬂ‘dwﬁ

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \ /}% /2 O \%
Number of additional 30 second milling
intervals used: l

Sieve size: } 00

Mass of ground baseline glass (Target 50 g): 6 O \DOL\

Mass of Na,SO,4 added {Target 3.82 g): % q)fl_l

Mix in Angstrom Mill (puck only + bag) for

30 sec., record date mixed: ] /\ﬁ ‘ )I.i i\‘%

Crucible ID: q \ \_. L\
Mass of empty crucible (g): q’:}\ | 05

Mass of crucible with glass and Na.SO, (g): | L] 0 %5 \

Balance 1D:

AD - 00WY-|

Furnace 1D: |V\6E' 00l - W
Temperature and date/time into the furnace: \\60°C I /2_2 / 14 AT
Temperature and date/time out of the furnace: ] ‘m% l /21 / |g (6. )

Quench Details

Viscosity notes (describe consistency):
Modsm. i

Observations (examples below): C \ . eans) ! .
Undissolved particles A5 75 3 AN ‘3‘”’( er@y\ (A:’"\“/\ man\,
Crystallization/phase separation .
o sulfals bubbles. Suly, s Pk yellow.
Residue on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling {(g): ] L\O L()}q
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID: LPQ.» OL- 20 - Q

Person performing work:

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: V1211
Number of additional 30 second milling

intervals used: )

Sieve size: \ D D

Glass Melt Details S : . )
Crucible ID: an-u
Empty crucible mass (g): %1 ) \"730

Crucible with glass mass (g): 1 L,O 7}{9{9
Balance ID: AD" OOL{L\— \
Furnace ID: MLDE’ OO\D - “D

Temperature and date/time into the furnace: \\60% \ /’22 / KB z: Oq
Temperature and date/time out of the furnace; | l 60“— ! /'12 / 13 3_ 10

Quench Details

w1 B

Viscosity notes (describe consistency): I] . r ﬂ }'uW\ M/\‘v‘\
A = 3

Observations (examples below): ’ . . .
Undissolved particles G\\%Q 5 ’h‘:mS] MCLV\\ \‘W\E./ ’t‘j"ﬂ 4feen with
Crystallizarion/phase separation
Color A‘Q‘hhb\— gh\‘\\ﬂe Sw;(']img :luc)\ | ng 5(/\‘9{{9

Residue on the pour plate

Bubbles bubb\es ‘ S(A\‘Qﬂh is br \am Ve‘.\ oW,
Surface appearance
Crucible and glass mass after cooling (g): \L\{) . \’5}
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass ID: LPQ‘__ OL—" 20"’ &

Person performing work:

Glass Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: | /2 3/ l?

Number of additional 30 second milling O

intervals used:

Sieve size:

Glass Melt Details

Crucible ID: q! t _ L\

Empty crucible mass (g): %’_{, l lq

Crucible with glass mass (g): \%q ZL%%
Balance ID: AD _ OOLl u_ \
Furnace [D: [\'\C_)E' mo "{0
we W23k

Temperature and date/time into the furnace: H%ﬂz \ /,13 / , % '!6%% 0.3
Temperature and date/time out of the furnace: H w{, l 2} | % ”. 73[

Quench Details

Viscosity notes (describe consistency): N\'A .
- in

Observations (examples below):
Ufrdis:"olvea(,’ partigles e Q\y& 5 CPl'G)\/\A\\i GQQC\MQ If‘ i l'Mﬁ (SW W'M‘\

Crystallization/phase separation

Color S S0 Ny Gy 5Bt bilpbls.
Residue on the pour plate

Bubbles Sulﬁgﬁe % \)(“\ﬂh\- \ieﬂow.

Surface appearance

Crucible and glass mass after cooling (g): \%q h) ?Q:
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass ID: LPZ"OL"2\‘ O\

Person performing work: l l
M AN

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: I| / [ % /’Z_o }‘?)

Number of additional 30 second milling
intervals used: 1

Sieve size: ID 0D

Mass of ground baseline glass (Target 50 g): 60 . (0%6

Mass of Na:8O, added (Target 3.82 g): ’b %2’2_

Mix in Angstrom Mill (puck only + bag) for

30 see., record date mixed: ] / l% /,;Z.O\%

Glass Melt Details

Crucible ID: Q\ - 6

Mass of empty crucible (g): %‘% \05

Mass of crucible with glass and Na:SOs (g): ]LH 0349
Balance 1D:
alanc AD- oouu-)
Furnace 1D:
MSE- -1l

Temperature and date/time into the furnace: l ‘E)OOL 1 /22_ / i% q | S

Temperature and date/time out of the furnace: | \ E;OOC'

\//l% 10:15

Quench Details

Viscosity notes (describe consistency): M Qd w ‘W\
! - ALA)
Observations (examples below): . .
Undissolved particles G\\G&S % 4 dﬂrkﬁ arslutnt m (](‘EQV\, VE."/ /
Crystallization/phase separation .
Color very Son ety oubbien. Gl laly 15 bi‘-ﬂh{
Residue on the pour plate \Jeﬂow.
Bubbles

Surface appearance

Crucible and glass mass after cooling (g): l Llo q(o \
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History aﬁd Observations

LP2-0L- 21-G

Person performing work: M C

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Meit Details

Crucible ID: an-5

Empty crucible mass (g): A4, 109

Crucible with glass mass {g): |L\ O 6\$
Balance 1D: AD' 00[_]“_\
Furnace 1D: MéE‘ 00‘9,_ lLQ

Temperature and date/time into the furnace: H BO,L l /2-7- / ’% 2: Oq

Temperature and date/time out of the furnace;

Quench Details

Viscosity notes (describe consistency):

Mﬂd‘lﬁh’\-m me /1R

Observations (examples below):

Undissolved particles &\’&6 % 3 91“’3[!\"(“\[ ofa%ﬁj. daﬂ(—ﬂ_ hW\Q %@U\

Crystallization/phase separation

Color G\%b V% SM\‘(‘\XLI 5(!0‘\\"\5 AM a%\a) 5“\Qm‘9u‘9‘0\9

Residue on the pour plate

g::f'}if: appearance 5 ""\QA‘\L 5 b? : OlV“ VB “O\Aj

A

Crucible and glass mass after cooling (g):

O 2%y
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

Glass ID: LPQ__ OL_ 2] -Q

Person performing work: C

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck M
for 2 minutes, record date milled: _‘1[_2%7[}% | /2_5/}%

Number of additional 30 second milling
intervals used: D

Sieve size: ‘VO‘D

Glass Melt Details

Crucible ID: q “-F)

Empty crucible mass (g): dqcé \’L\
Crucible with glass mass (g): lUD D-JTB
Balance 1D: AD Oouu ]

Furnace ID: N\%E' OOL{)"’ Ho
Temperature and date/time into the furnace: \166 C l / 2_'5 / Fb ID ?3\
"B

Temperature and date/time out of the furnace: I Ox,

Quench Details

Viscosity notes (describe consistency): \}@f .
y dhigk

Observations ( les below): :
Undissobved particles Gings 15 3 Sliqibly opagp darger b Greon. Visibi
Crystallization/phase separation .
Color Sikrle Sw\f\?nf) With 1 fowo suifals bubbls.

Residue on the pour plate

Bubbles Sl 1 br A yell o,

Surface appearance

Crucible and glass mass after cooling (g): 1 L{D q_:[ :}
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Observations

Glass ID: LPQ-— OL* 2_2‘@
Person performing work: | M . Cg\o\uf_,[ I

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: 1 /l %/;ZO \%

Number of additional 30 second milling l

intervals used:

Sieve size: ] 00

Mass of ground baseline glass (Target 100 g): 6{) HB(D
Mass of Na,S04 added (Target 7.64 g): ’5 %2]

Mix in Angstrom Mill (puck only + bag) for
30 sec., record date mixed: I/‘%/DO\%
Glass Melt Details : :

Crucible ID: q n ‘(D

Mass of empty crucible (g): C%q \2]

Mass of crucible with glass and NaxSO4 (g): ]L\2 0\(\()

Balance ID: AD— OQLILI'I

Furnace ID: M.»DE - DO‘LO‘"D

Temperature and date/time into the furnace: ] ‘5 06[_ ) /12 I 2619 a:\ 5

Temperature and date/time out of the furnace: ‘16000:. 1 :71- /Zm o "7.

Viscosity notes (describe consistency): M edi - 'H’T\CY-

Y ondinsohed pricen Translucent olivegreen . Some sulaie bubbley
Crystallization/phase separation
st on e pour plate Sulbgte is be 9ht ‘1€!‘°W'
Bubbles

Surface appearance

Crucible and glass mass after cooling (g): \gq
AN}
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

‘Second Re-Melt: History and Observations

Glass ID: LPZ'OL" 27_" &

Person performing work:

Glass Preparation Details
Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \ //L/L/) ZB

Number of additional 30 second milling \
intervals used:

Sieve size: l 0 0

Glass Melt Details -

Crucible ID: q \ \._ LD
Empty crucible mass (g): ‘%q ; |q:’>

Crucible with glass mass (g): \LH ) Lml
Balance 1D: A'D -50UY-|
Furnace ID: M@E“ C)'i)Lo-l(n

Temperature and date/time into the furnace: ] \ 6@*’(_ | } /22 / ’ % 2 : m
Temperature and date/time out of the furnace: ' 16 Dac. | 2 2 ’ ?)'. ’ O

Quench Details

Viscosity notes (describe consistency): Th\V\
Observations (examples below): . .
Undissolved particles G‘ms (&) a Coim Pbb\‘{ OP‘MLMQ OL\E qm. Of\l\[

Crystallization/ph [ l;
C.;};zra ization/phase separation p 6[/\\@ 'AJ(Q b \,\‘Ob\_@j %“U‘\m “ bﬁ%\,\-\
Residue on the pour plate

Bubbles \‘%\/\'\ \leuO\U .

Surface appearance

Crucible and glass mass after cooling {(g): l L“ 7_\,\[,\
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: History and Observations

S LP2-0l-22-%

Person performing work:

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Melt Details ' - ' =
Crucible 1D: Q-
Empty crucible mass (g): gﬁ./‘n:m %472
Crucible with glass mass (g): [wo. o

Balance ID: Aé ~0OUH-|
Furnace ID: N@Evf Col-lo

Temperature and date/time into the furnace: ”%DL t /22 / 14, ( O. %l
Temperature and date/time out of the furnace: l 165‘- 1, / 19 . %
D - _

Quench Details

Viscosity notes {describe consistency): MEd L ‘\'\’\CM—
L -G

Observations (examples below):
Undissolved particles G\\:l‘»s 5 2 COW\@LQ{Q\\' U‘JQCU)& olive Cs(‘go,y\, -ﬂ\m‘e
Crystallization/phase separation e Q \ Q -\ﬁ
Color e (/TS IEY o
Residue on the pour plate d LM‘D‘JU‘Q ' g“\Qau S \{ell(}w
Bubbles
Surface appearance

Crucible and glass mass after cooling (g): \L‘O 2:}1
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-Melt: History and Obs vations

Glass 1D: l Pl" OL_ 26&
| AT

Person performing work:

Batch Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: I /1% /l@\%
Number of additional 30 second milling

intervals used: b

Sieve size: [ 00

Mass of ground baseline glass (Target 50 g): 50 7)4)(:‘
Mass of Na;SO, added (Target 3.82 g): % %20

Mix in Angstrom Mill (puck only + bag) for

30 sec., record date mixed: 1 /l% /20 \%

[Glss Mol Detats
Crucible ID: QI \- -‘1_

Mass of empty crucibie (g): 40,122

Mass of crucible with glass and Na,S04 (g): | U2..0%0
Balance ID: AD- 0040
Furnace ID: MSE- 001-1p

Temperature and date/time into the furnace: \ \ 6 OOL ) /22 / | % o 20
Temperature and date/time out of the furnace: l ] 6 OOL 1 / '27_ / ’Q, ‘ 10

Quench Details’

Viscosity notes (describe consistency): \)G(‘ 9 "\'hl n

Observations (examples below):
Undissolved particles C’\\QSS it 1 “' ra%&)ﬂﬁﬁm' IEﬁH- olipe gten. Dh‘r\{ 3
Crystallization/phase separation 'C
Color ew 5“19&'\6 bub\nbﬁ, g,,]?ﬂ_q T ]‘%W\. b‘?“(ﬁh‘\’
Residue on the pour plate !
Bubbles \[ellew .

Surface appearance

Crucible and glass mass after cooling (g): | L\ \. 0\ ’LF)
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-Melt: History and Observations

Glass ID: L‘Pl_ GL_ 26 -

Person performing work: M

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck

for 2 minutes, record date milled: \/7_1/ 1‘%

Number of additional 30 second milling l

intervals used:

Sieve size: | | ,OD

Glass Melt Details

Crucible ID: q l l _1

Empty crucible mass (g): %q \ 5‘—\
Crucible with glass mass (g): ]L‘ l q_q’-_‘:

Balance ID:

AD- ooui-t
Furnace ID: MQE’ OD{O" l(ﬂ

Temperature and date/time into the furnace: l \6000 ‘/7—,5 /R g ‘2
Temperature and date/time out of the furnace: l \ECDOL l X / /% q:1

Quench Details

Viscosity notes (describe consistency): Med AM W n
] - \
Observations (examples below): C .
Undissolved particles ’\\3% 19 ‘1\{3“‘5“4(2#\’\‘ ot qr&lf\ wi%\ \J‘ﬂ"\' CQ'\V\'\
Crystallization/phase separation .
Color SW\at, sWirlvgy apl W\h{ 3 Soug 5tFats bubblss.

Residue on the pour plate

Bubbles Sh\?srt_. ie beiginyeliow.

Surface appearance

Crucible and glass mass after cooling (g): ‘ L“ L\%
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-Melt: Hisﬁ:_fy and Observations

Glass ID: L]DZ“ O]/— 25 _ @

Person performing work: M C

Glass Preparation Details

Grind glass in Angstrom Mill with ring & puck
for 2 minutes, record date milled: \ /

Number of additional 30 second milling i
intervals used:

Sieve size: IOO

Glass Melt Details

Crucible ID: | | q ua-_}

Empty crucible mass (g): %1 141

Crucible with glass mass (g): Un, 408

Balance ID: AD- OpuH- |
Furnace ID: MSE - orvo-10o

Temperature and date/time into the furnace: “Fﬂoc l /25 /QC:) 4 I ‘ ?’:"
Temperature and date/time out of the furnace: t \%"C \ 2; 20 .. l a._ ’_l;t

Quench Details

Viscosity notes (describe consistency): Thl\’\

Observations (examples below):

Undissolved particles G\‘,QSS ;'5 Sl‘(ﬁh“ \\{ ‘\\_%pﬂfeﬂ"t O\NE. %VQEJ'\T}\M‘E

g;ylzileli:azion/phase separation i QL\\Q a_\ e EJUO‘W\.'“CD i a QEMJ gu\gm bu&ic%
Residi h  pl \
Bi.zbllz on the pour plate gu\%r\'e % \IE\ \Ow

Surface appearance

Crucible and glass mass after cooling (g): ] Llo L\’Bq
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-0L- §1- 503

First or second batch of this Glass ID (circle): Second 4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &

puck .

for 2 minutes, record date milled: \Q /2@) /Dr
Number of additional 30 second milling

intervals used: |

Sieve size: \ ;)\ O

Glass Washing and Filtering

Date of wash and filter steps:

L2 /20

Balance ID: /
AD- ooun-1 [/ T7%- BLODY

Tare mass of new filter plus petri dish (g): a4 )\_%

Mass of super-saturated glass

(target 4 g): U.000
Mass of DI water added to 250 mL beaker, 1st

50 g): 5
(target 50 g): 50. O wee D2
Tare mass of solution flask (g): S?_L\ 1y
Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 504 50
Mass of wet sample plus filter
and petri dish (g): 102,53
Mass of recovered solution and flask (g):

20 . a(y

Mass of dry sample plus filter
and petri dish (g): 0L 422,
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2- OL-¢h-2(3

First or second batch of this Glass ID (circle):

First4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

Balance ID:

U2 )20

AD - 60UHL-] /ITS -BLO0]

Tare mass of new filter plus petri dish (g):

A9y

Mass of super-saturated glass

(target 4 g): L\ (‘\ O’)\
Mass of DI water added to 250 mL beaker, Ist
(target 50 g): 5 \ \6@
Tare mass of solution flask (g): 52@ 1(‘6
Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 6@ . 6/2_0
Mass of wet sample plus filter
and petri dish (g): | ) L\, OQS
Mass of recovered solution and flask (g):

® LW15 .05
Mass of dry sample plus filter
and petri dish (g): IO% 71
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D:

LP2- OL-pgu-\a

First or second batch of this Glass ID (circle):

First4 g

Second 4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size;

Glass Washing and Filtering

Date of wash and filter steps:

2/

Balance ID:

AD- H0UY- | / 175 -BLHO)

Tare mass of new filter plus petri dish (g):

a3 . 0l,%

Mass of super-saturated glass

(target 4 g): ool
Mass of DI water added to 250 mL beaker, 1st

(target 50 g): go . 131‘
Tare mass of sclution flask (g): Slb OL\

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g):

501352

Mass of wet sample plus filter

and petri dish (g): 102.0%5
Mass of recovered solution and flask (g): b l/‘]* 6%
Mass of dry sample plus filter

and petri dish (g): 1L 201
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-OL- fu-1o

First or second batch of this Glass ID (circle):

First4 g

Second 4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering,

Date of wash and filter steps:

V2301

Balance ID:

AD-AAUN- /ITS- 210010

Tare mass of new filter plus petri dish (g):

1ol B2

Mass of super-saturated glass
(target 4 g):

U.0p2

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

0.0}

Tare mass of solution flask (g):

575 L4

Mass of DI water added to 250 mL beaker,
2nd

50 )0

(target 50 g):
Mass of wet sample plus filter
and petri dish (g): 106 Cﬁl 2
Mass of recovered solution and flask (g):

AR
Mass of dry sample plus filter
and petri dish (g): 105. 02
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-0L-g5a

First or second batch of this Glass D (circle):

First4 g Second 4 g

Persen performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck

Glass Washing and Filtering

Date of wash and filter steps:

for 2 minutes, record date milled: Q/QM/I(}
Number of additional 30 second milling
intervals used: (
Sieve size:
20

\nl2019

Balance D

Tare mass of new filter plus petri dish (g):

AR - opll-| /'r’\l’ﬁ- ZL00)

100 U™

Mass of super-saturated glass

(target 4 g): 4. o2.e
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): £0.157)
Tare mass of solution flask (g):

52021
Mass of DI water added to 250 mL beaker,
2nd
(target 50 gk 56.0U0
Mass of wet sample plus filter
and petri dish (g): 05 0%
Mass of recovered solution and flask (g): \QO(Q Ou
Mass of dry sample plus filter
and petri dish (g): 1L, (et
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2- 0oL #50 ‘
First or second batch of this Glass ID (circle): First4 g @
Person performing work:

M-Caidvel!

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck

for 2 minutes, record date milled: 12 /;0\ / 3
Number of additional 30 second milling
intervals used: \

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

Pie)

1/a/2.0%

Balance ID:

AD-ooul- /ms-p,wm

Tare mass of new filter plus petri dish (g):

100.02%
Mass of super-saturated glass
(target 4 g): U.00Y
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): 60‘ 1D

Tare mass of solution flask (g):

5206.25

Mass of DI water added to 250 mL beaker,
2nd

(target 50 ) 50. J43
Mass of wet sample plus filter
and petri dish (g): 105 U
Mass of recovered solution and flask (g):

5062.67
Mass of dry sample plus filter
and petri dish (g): 10, gD
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-oL- 11

First or second batch of this Glass ID (circle):

Second4 g

Person performing work:

M. Caldut |1

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &

puck

for 2 minutes, record date milled: IQ/QQ /] B
Number of additional 30 second milling

intervals used: \

Sieve size: 2.0

Glass Washing and Filtering

Date of wash and filter steps:

ul2015

Balance ID:

AD- OO 1 /ﬁe- 4.00)

Tare mass of new filter plus petri dish (g):

949.311

Mass of super-saturated glass
(target 4 g): LJI 001_{
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): go gg\ )
Tare mass of solution flask (g): 611/\

A
Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 50, i)
Mass of wet sample plus filter
and petri dish (g): 0% 10%

Mass of recovered solution and flask {g):

Lol &9

Mass of dry sample plus filter
and petri dish (g): 103 644,
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:
LPD- oL~ 9310
First or second batch of this Glass ID (circle): Firstd g @d 4g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

Balance ID:

AD-couinl [T75 oL gdh

Tare mass of new filter plus petri dish (g):

102,123
Mass of super-saturated glass
(target 4 g): \.0g2
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): DO,
Tare mass of solution flask (g): 5
20.23

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g):

50407,

Mass of wet sample plus filter
and petri dish (g):

103, HS

Mass of recovered solution and flask (g):

537224

Mass of dry sample plus filter
and petri dish {g):

104. 794
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2- - P19

First or second batch of this Glass ID (circle):

First4 g Second 4 g

Person performing work:

Glass Grinding and Steving

Grind glass in Angstrom Mill with ting &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

1R

Balance ID:

AD- 00U /ITE—@LBO\

Tare mass of new filter plus petri dish (g):

49. 4y=

Mass of super-saturated glass
(target 4 g):

CHVEN

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

20357

Tare mass of solution flask (g):

52023

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g):

60.21073%

Mass of wet sample plus filter
and petri dish (g):

02, 252

Mass of recovered solution and flask (g):

L0D. b

Mass of dry sample plus filter
and petri dish (g):

10218
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

SRNL-STI-2018-00150

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-oL-ga-1q

First or second batch of this Glass ID (circle):

First4 g @4g >

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

\/a [20%

Balance ID:

AD ooy [z 24.00)

Tare mass of new filter plus petri dish (g):

99,942

Mass of super-saturated glass

(target 4 g): 4. OOU
Mass of DI water added to 250 mL beaker, Ist
(target 50 g): BOQQ.Q
Tare mass of solution flask (g):

SUe DA

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g):

50. 2|

Mass of wet sample plus filter
and petri dish (g):

102 433,

Mass of recovered solution and flask (g):

lolle. )

Mass of dry sample plus filter
and petri dish (g):

102.122
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

SRNL-STI-2018-00150

Glass Grinding, Washing, and Filtering

Glass ID:

L2 0L-11Q

First or second batch of this Glass ID (circle):

Second 4 g

Person performing work:

Glass Grinding and Sieving
Grind glass in Angstrom Mill with ring &
puck

M.Ca

——

Glass Washing and Filtering

Date of wash and filter steps:

for 2 minutes, record date milled: | 2/201,/[?
Number of additional 30 second milling

intervals used: \

Sieve size: '20

Lalroa

Balance ID:

Tare mass of new filter plus petri dish (g):

AD- 00Uy -1 /T%— L 00\

100 . 3Ol
Mass of super-saturated glass
(target 4 g): L\ noWY
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): 50_ ’bD\rD :
Tare mass of solution flask (g): 5

NN

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 50 . 6%/2_
Mass of wet sample plus filter
and petri dish (g): 105 L\qu.
Mass of recovered solution and flask (g):

39,041
Mass of dry sample plus filter
and petri dish (g): |OU| Ulolo
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LPZ2.0L-1a

First or second batch of this Glass ID (circle):

Firstd g

Person performing work:

Glass Grinding and Sieving
Grind glass in Angstrom Mill with ring &
puck

for 2 minutes, record date milled:

12./2a [2011

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

120

Balance ID:

220 |20
AD- O0-1 /TT5- L0

Tare mass of new filter plus petri dish (g):

40520

Mass of super-saturated glass
(target 4 g):

4.019

Mass of DI water added to 250 mL beaker, 1st

(target 50 g): 60’_))qu
Tare mass of solution flask (g):

57429
Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 50 DQ@
Mass of wet sample plus filter
and petri dish (g): \OL\ 24
Mass of recovered solution and flask (g):

LOS.(S

Mass of dry sample plus filter
and petri dish (g):

0%, 205
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LPI-OL-12Q

First or second batch of this Glass ID (circle):

Second 4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck

Glass Washing and Filtering

Date of wash and filter steps:

for 2 minutes, record date milled: |2 /20‘ }l 7
Number of additional 30 second milling

intervals used: |

Sieve size: 11 o

\/a)&

Balance ID:

Tare mass of new filter plus petri dish (g):

AD - ODVIA-} /:r:‘\'é—fb\-M\

43. Yy

Mass of seper-saturated glass

(target 4 g): L‘ 00%
Mass of DI water added to 250 mL beaker, Ist
(target 50 g): 5). 'yz;D
Tare mass of solution flask (g):

52022
Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 60 . 2.'5%
Mass of wet sample plus filter
and petr{ dish (g): ‘lO .234
Mass of recovered solution and flask (g): U@) 0\ 6
Mass of dry sample plus filter
and petr{ dish (g): ion qu()
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2- oL~ 124

First or second batch of this Glass 1D {circle):

First4 g

&

Person performing work:

Glass Grinding and Sieving _
Grind glass in Angstrom Mill with ring &

puck
for 2 minutes, record date milled:

MC A“

Number of additional 30 second milling
intervals used:

\2/20/13
\

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

1.0

\/10/2.0@

Balance 1D:

Tare mass of new filter plus petri dish (g):

AD-004l-\ /I‘\'S—E:LOO\
1. 295

Mass of super-saturated glass
(target 4 g):

W.000

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

50, L5\

Tare mass of solution flask (g):

57022

Mass of DI water added to 250 mL beaker,
2nd

(target 50 9): 610 2o
Mass of wet sample plus filter
and petri dish (g): { OQ f'l_’;Lo
Meass of recovered solution and flask (g):

.
Mass of dry sample plus filter
and petri dish (g): ‘0\ A
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-OL-12Q
First or second batch of this Glass ID (circle): Second 4 g
Person performing work: M \

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &

puck

for 2 minutes, record date milled: \2/7,0\ } R
Number of additional 30 second milling

intervals used: \

Sieve size:
120

Glass Washing and Filtering

Date of wash and filter steps:
/4l

Balance ID: /
AD- 0oUU-) [TTS-2V00 )

$. 61
Mass of super-saturated glass

(target 4 g): L‘ 0 | D

Mass of DI water added to 250 mL beaker, 1st

(target 50 g): E)O 1%\1\

Tare mass of solution flask (g):

Tare mass of new filter plus petri dish (g):

571.%3%

Mass of DI water added o 250 mL beaker,
2nd

(target 50 g): SO quq
Mass of wet sample plus filter

and petri dish (g): iO%%’%&

Mass of recovered solution and flask (g):

540.549

Mass of dry sample plus filter

and petri dish (g): 102, 29
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D:

First or second batch of this Glass ID (circle):

Second4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck

Glass Washing and Filtering

Date of wash and filter steps:

for 2 minutes, record date milled: [# /20} /1’}
Number of additional 30 second milling

intervals used: ]

Sieve size: \QQ

2114

Balance ID:

AD - 0OURA /IT‘;— LN

Tare mass of new filter plus petri dish (g):

101 US4
Mass of super-saturated glass
(target 4 g): L‘ L5
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): 50. BLQQD
Tare mass of solution flask (g):

52.U%
Mass of DI water added to 250 mL beaker,
2nd
(target 50 g): 60 CL)O\Q
Mass of wet sample plus filter
and petri dish (g): 10Le. BUD
Mass of recovered solution and flask (g):

2110
Mass of dry sample plus filter
and petri dish (g): 106 13Y
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

Lpa-oL- 14Q

First or second batch of this Glass ID (circle):

First4 g @

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size;

Glass Washing and Filtering

Date of wash and filter steps:

Balance ID:

AD- opui-y /ETS-Q;IO()\

Tare mass of new filter plus petri dish (g):

AR WLg

Mass of super-saturated glass

(target 4 g): L.oow
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): 60’2,6%
Tare mass of solution flask (g): B’Z % ,)ig
Mass of DI water added to 250 mL beaker,
2nd
{target 50 g): 60 0\7—2
Mass of wet sample plus filter
and petri dish (g): 0L Axs
Mass of recovered solution and flask (g):

Lis 5%
Mass of dry sample plus filter
and petri dish (g): DL 133,
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing,'a.nd Filtering

Glass [D:

LP2-oL- 1m0

First or second batch of this Glass 1D {circle):

Second 4 g

Person performing work:

Glass Grinding and Sieving
Grind glass in Angstrom Mill with ring &
puck

for 2 minutes, record date milled:

\2a/201%

Number of additional 30 second milling
intervals used:

l

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

120

2\ n/08

Balance 1D:

Tare mass of new filter plus petri dish (g):

AD-00uUU. | / 115~ By 0Ot
4g . 2172

Mass of super-saturated glass
(target 4 g):

L. 00”,

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

60.50%

Tare mass of solution flask (g):

5200

Mass of DI water added to 250 mL beaker,
2nd
(target 50 2):

50.uuy

Mass of wet sample plus filter
and petri dish (g):

102.460

Mass of recovered solution and flask (g):

1Ly

Mass of dry sample plus filter
and petri dish (g):

iol. G4
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

SRNL-STI-2018-00150

Glass Grinding, Washing, and Filtering

Glass ID:

LP2-0L-16Q

First or second batch of this Glass ID (circle);

Firstd g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mili with ring &
puck

Capige

for 2 minutes, record date milled: | /ZQ ,20\53
Number of additional 30 second milling
intervals used: \

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

20

2/12/204

Balance ID:

Tare mass of new filter plus petri dish (g):

AD- puA / TT5-0L001

io\. 040
Mass of super-saturated glass
(target 4 g): LI 00l
Mass of DI water added to 250 mL beaker, Ist
(target 50 g): 50 \?)r_z)
Tare mass of sclution flask (g): 51
o4

Mass of DI water added to 250 mL beaker,

2nd
(target 50 g): 550 . OO%
Mass of wet sample plus filter
and petri dish (g): ]06 o3
Mass of recovered solution and flask (g):

0% A%
Mass of dry sample plus filter
and petri dish (g): ol WMy
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Glass Grinding, Washing, and Filtering
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass 1D:

LP2-0L-

-

First or second batch of this Glass 1D (circle):

Second 4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck

for 2 minutes, record date milled: \ ,7 o) /'ZOQ
Number of additional 30 second milling
intervals used: D
Sieve size:
120

Glass Washing and Filtering

Date of wash and filter steps:

2/1%/201%

Balance ID:
AD - coupny

/ T75 %100

Tare mass of new filter plus petri dish (g):

0%-AU

Mass of super-saturated glass
(target 4 g):

U.004

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

0. B

Tare mass of solution flask (g):

521,20

Mass of DI water added to 250 mL beaker,

2nd
(target 50 g): H0.007
Mass of wet sample plus filter
and petri dish (g): 1()’]9 50
Mass of recovered solution and flask (g): LD

1214
Mass of dry sample plus filter
and petri dish (g): 1001

A-69



Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass ID:

Glass Grinding, Washing, and Filtering

SRNL-STI-2018-00150

LP2-0L-{3-a

First or second batch of this Glass 1D (circle):

First4 g

Second 4 g

Person performing work:

Glass Grinding and Sieving
Grind glass in Angstrom Mill with ring &
puck

for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

2/12/20%

Balance ID:

AP-00uly/Te- miony

Tare mass of new filter plus petri dish (g):

qa. U5

Mass of super-saturated glass
(target 4 g):

H.009

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

50.05%

Tare mass of solution flask (g):

52030

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g):

50.478

Mass of wet sample plus filter
and petri dish (g):

10%5.90%

Mass of recovered solution and flask (g):

Lo 02

Mass of dry sample plus filter
and petrf dish (g):

103,062
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

SRNL-STI-2018-00150

Glass ID:

LP2-0L- 140

First or second batch of this Glass ID (circle):

Second 4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &

M Heieh

puck / /
for 2 minutes, record date milled: | Zq 20 ‘Q
Number of additional 30 second milling
intervals used: |
Sieve size: l lo
Glass Washing and Filtering
Date of wash and filter steps: 2, /21 l
1OR,

Balance ID:

AD - 00U /T 7o- BLOBY
Tare mass of new filter plus petri dish (g): I

0072l
Mass of super-saturated glass
(target 4 g): L\ 001
Mass of DI water added to 250 ml. beaker, ist
(target 50 g): 6\ A

Tare mass of solution flask (g):

I WL

Mass of DI water added to 250 mL beaker,
2nd

(target 50 g): 60®6b
Mass of wet sample plus filter
and petri dish (g): 10 ] A‘}Q\

Mass of recovered solution and flask (g):

W01 BL

Mass of dry sample plus filter
and petri dish (g):

102 4%

A-71
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

[P2-0L-20Q

First or second batch of this Glass ID (circle):

Second4 g

Person performing work:

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &

Yeieh

puck

for 2 minutes, record date milled: ‘ /Z a /20‘%
Number of additional 30 second milling

intervals used: i

Sieve size: flo

Glass Washing and Filtering

Date of wash and filter steps:

%/’),2/7,0\9,

Balance ID;

AD- ool [TT5-BLOO|

Tare mass of new filter plus petri dish (g):

03.17%

Mass of super-saturated glass

(target 4 g): L‘ o0y
Mass of DI water added to 250 mL beaker, 1st
(target 50 g): 61’5!,\0‘
Tare mass of solution flask (g): 5

24.23
Mass of DI water added to 250 mL beaker,
2nd
(tareet 50 2): 50, 2.0
Mass of wet sample plus filter
and petri dish (g): 102.520
Mass of recovered solution and flask (g):

19.2)

Mass of dry sample plus filter
and petri dish (g):

10l.61%,

A-72
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

-Glass Grinding, Washing, and Filtering

Glass ID:

First or second batch of this Glass ID (circle):

Second 4 g

Person performing work:

Glass Grinding and Sieving -
Grind glass in Angstrom Mill with ring &
puck

for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Glass Washing and Filtering

Date of wash and filter steps:

2/1y)aow

Balance ID:

AD- opull+ /ITé-Q,L()()l

Tare mass of new filter plus petri dish (g):

1001,

Mass of super-saturated glass
(target 4 g):

H.0\%

Mass of DI water added to 250 mL beaker, 1st
(target 50 g):

S0 .u29

Tare mass of solution flask (g):

511U

Mass of DI water added to 250 mL beaker,
2nd
(target 50 g):

50.2%0p2

Mass of wet sample plus filter
and petri dish (g):

103,123

Mass of recovered solution and flask (g):

01512

Mass of dry sample plus filter
and petri dish (g):

\Qlo. 1Y%

A-73



SRNL-STI-2018-00150
Revision 0

Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

1P2-01-2100

First or second batch of this Glass [D (circle): First4 g @

Person performing work:

Glass Grinding and Sieving
Grind glass in Angstrom Mill with ring &

puck

for 2 minutes, record date milled: | /’ZQIQQH,
Number of additional 30 second milling

intervals used: |

Sieve size: 12.0

Glass Washing and Filtering

Date of wash and filter steps:

2/20/2004

Balance ID:
AD- o0uu-1 /TT5- L0

Tare mass of new filter plus petri dish (g):

100 .Loy

Mass of super-saturated glass
(target 4 g): L\D‘L‘
Mass of DI water added to 250 mL beaker, 1st

(target 50 g): 60’1(0]

Tare mass of solution flask (g):

52022
Mass of DI water added to 250 mL beaker,
2nd.
(target 50 2): 50.221
Mass of wet sample plus filter
and petri dish (g): [05 051
Mass of recovered solution and flask (g): 5

10.55

Mass of dry sample plus filter
and petri dish (g): \0“ V1.0,
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering *

Glass ID:

LP2-0L-220

First or second batch of this Glass ID (circle):

Second4 g

Person performing work:

Glass Grinding and Sie\./ing
Grind glass in Angstrom Mill with ring &

puck
for 2 minutes, record date milled:

Number of additional 30 second milling
intervals used:

Sieve size:

Date of wash and filter steps:

Glass Washing and Filtering : '

3/2) 209

Balance ID:

AD - ool /ITs- BLODI

Tare mass of new filter plus petri dish (g):

0g.bue

Mass of super-saturated glass

(target 4 g): h Do

Mass of DI water added to 250 mL beaker, 1st

(target 50 g): 60 i3 HE)

Tare mass of solution flask (g): 6
2053

Mass of DI water added to 250 mL beaker,
2nd
(target 50 9):

5\.0%3

Mass of wet sample plus filter
and petri dish (g):

102 1eZ%

Mass of recovered solution and flask (g):

R1.3%

Mass of dry sample plus filter
and petri dish (g):

101. 400
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:
LP2-0L- 260
First or second batch of this Glass ID (circle): @7 Second 4 g
Person performing work: M .
.Hoiel

Glass Grinding and Sieving

Grind glass in Angstrom Mill with ring &
puck / /
for 2 minutes, record date milled: ! 2 q ,)'o 1

Number of additional 30 second milling
intervals used: I

Sieve size: IlO

Glass Washing and Filtering

Date of wash and filter steps: 3 / Z'Z / Z 0 \Q
Balance ID:

AD - QouU- /:r:'fs-mom

Tare mass of new filter plus petri dish (g):

100. 240
Mass of super-saturated glass
(target 4 g): Ll .00
Mass of DI water added to 250 mL beaker, Ist
(target 50 g): 50.11\
Tare mass of solution flask (g): 52
L.W2

Mass of DI water added to 250 mL beaker,
2nd

(target 50 g): 6‘ 5-}3
Mass of wet sample plus filter

and petri dish (g): 106 11 O

Mass of recovered solution and flask (g): 5 %—* 0 \

Mass of dry sample plus filter
and petri dish (g): \ OL\ .04
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Table A-1. Summary of Data Recorded During Re-Melting of Sulfur Saturated Glasses

Revision 0

First Re-Melt Second Re-Melt Third Re-Melt

[<}] [ (<5} D (5] D o
g5 | 82 |8£s| | s | 22 |88s| | B3 | £ | £&s
Glass Identifier Fo 23 Ei; Ee 23 Ei; ES = Eff,;
w8 oS | Ogc e 2 O = O3c w 2 o= Ogc
T O g-‘:‘ 250 T O g-*:' 250 T O g-‘:‘ 250

= =% | =% = =% | =% = =% | 2%
LP2-OL-01-3 88.427 141.704 | 141.506 88.441 140.788 140.187 88.432 139.660 139.058
LP2-OL-04-1 87.529 140.500 | 140.105 87.646 139.594 139.360 87.634 138.592 138.249
LP2-OL-05 90.105 143.233 | 142.294 90.132 141.754 141.231 90.117 140.530 139.970
LP2-OL-07-1 87.111 140.175 | 139.793 87.117 139.211 138.925 87.117 138.012 137.802
LP2-OL-09-1 88.113 140.923 | 140.744 88.157 140.161 139.936 88.204 138.259 137.869
LP2-OL-11 89.127 142.105 | 141.958 89.258 140.862 140.732 89.242 138.858 138.652
LP2-OL-12 89.138 142,719 | 142.324 89.226 141.571 141.428 89.190 141.013 140.515
LP2-OL-13 89.823 143,515 | 143.227 89.999 142.113 141.865 90.059 140.787 140.451
LP2-OL-14 91.112 145.128 | 144.923 91.326 144,080 143.827 91.486 143.123 142.702
LP2-OL-15 88.419 142.276 | 142.165 88.425 141.708 141.577 88.426 141.212 141.057
LP2-OL-17 87.524 140.909 | 140.622 87.680 140.099 139.768 87.679 139.358 138.912
LP2-OL-19 90.098 143.993 | 143.861 90.120 143.350 142.865 90.120 142.549 142.165
LP2-OL-20 87.105 140.851 | 140.639 87.130 140.366 140.133 87.119 139.838 139.688
LP2-OL-21 88.105 141.079 | 140.961 88.108 140.513 140.380 88.121 140.075 140.277
LP2-OL-22 89.121 142.018 | 139.613 89.193 141.492 141.244 89.221 140.482 140.277
LP2-OL-25 89.132 142.030 | 141.925 89.154 141.787 141.426 89.197 140.808 140.439
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Table A-2. Summary of Data Recorded During Washing of Sulfur Saturated Melts
First Wash Sample Second Wash Sample
E C R C E’: G > E C o o) ) C é > >
== @ P g o = ~ T = == @ 3 3 - = ~ ~ T =
G S s | =8| &9 G X S x L2 s | 5 5 g2 L2 % S X
z c £ s o o0 = < 23 z c IS < < ~ o0 @ a 23
Glass 2.2 S S| €5 = < 2 o g 2.2 S =5 | 52 = 3 2 o g
= Z0 135|328 | B85 | & - 5 fpu Z0 © | 82| 85| B5 50 o S5
Identifier “05) = E s % 53 =8 = ; €2 E T 3 g 5 g g =@ 2 ¢ ; €2
a8 O | 88| 83| 82 | &¢& S S ¢ a8 o | ZZ | 28| B8 a8 < S ¢
=8 | 5 | 52|38 82| 57T 2 | 88| S22 | 5 | a 27 8% | 53T = | 83
= < o T o ° c () T 5 = @ @ T o c ) T35
g a 8 < Sz 8 = >3 % a 8 g g S>g g = >3
— s iT s = » - s T s = »
LP2-OL-01-3 97.736 | 4.000 | 50.125 | 50.150 | 102.334 | 101.433 | 524.37 | 620.96 | 99.443 | 4.002 | 51.150 | 50.520 | 104.095 | 103.124 | 526.75 | 625.05
LP2-OL-04-1 97.668 | 4.007 | 50.237 | 50.132 | 102.085 | 101.241 | 526.04 | 617.58 | 101.342 | 4.003 | 50.101 | 50.340 | 105.813 | 105.027 | 525.65 | 619.27
LP2-OL-05 100.483 | 4.029 | 50.152 | 50.440 | 105.037 | 104.149 | 524.31 | 606.04 | 100.927 | 4.004 | 50.310 | 50.747 | 105.401 | 104.660 | 526.35 | 592.93
LP2-OL-07-1 99.314 | 4.004 | 50.590 | 50.435 | 103.705 | 102.995 | 524.96 | 611.59 | 103.127 | 4.008 | 50.208 | 50.403 | 107.765 | 106.794 | 524.27 | 572.29
LP2-OL-09-1 98.443 | 4.012 | 50.757 | 50.223 | 103.233 | 102.108 | 526.27 | 603.62 | 98.983 | 4.006 | 50.928 | 50.361 | 103.478 | 102.723 | 526.32 | 616.31
LP2-OL-11 100.704 | 4.004 | 50.390 | 50.532 | 105.437 | 104.466 | 524.35 | 572.04 99.520 4.019 | 50.394 | 50.096 | 104.526 | 103.265 | 524.38 | 605.65
LP2-OL-12 97.144 | 4.008 | 51.330 | 50.238 | 101.379 | 100.940 | 526.28 | 608.95 97.395 4.002 | 50.651 | 51.026 | 102.236 | 101.181 | 524.33 | 587.09
LP2-OL-13 99.671 | 4.010 | 50.184 | 50.924 | 103.373 | 103.371 | 524.33 | 540.59 n/a, only one wash and filter cycle was needed
LP2-OL-14 101.431 | 4.035 | 50.568 | 50.595 | 106.340 | 105.174 | 526.43 | 621.10 97.468 4.004 | 50.353 | 50.922 | 101.973 | 101.178 | 528.26 | 615.57
LP2-OL-15 98.242 | 4.008 | 50.508 | 50.444 | 102.850 | 101.997 | 524.30 | 611.42 | 101.080 | 4.006 | 50.133 | 50.008 | 105.668 | 104.840 | 526.42 | 603.98
LP2-OL-17 98.984 | 4.004 | 50.349 | 50.008 | 103.756 | 102.716 | 526.30 | 618.14 | 99.345 | 4.009 | 50.957 | 50.478 | 103.908 | 103.063 | 526.30 | 605.92
LP2-OL-19 100.264 | 4.007 | 51.023 | 50.056 | 104.791 | 103.933 | 524.25 | 607.34 n/a, only one wash and filter cycle was needed
LP2-OL-20 97.728 | 4.004 | 51.349 | 50.429 | 102.529 | 101.513 | 524.37 | 619.31 n/a, only one wash and filter cycle was needed
LP2-OL-21 102.432 | 4.015 | 50.439 | 50.362 | 107.128 | 106.173 | 526.44 | 613.12 | 100.404 | 4,014 | 50.261 | 50.221 | 105.051 | 104.129 | 526.32 | 570.35
LP2-OL-22 98.048 | 4.004 | 50.245 | 51.033 | 102.633 | 101.800 | 524.38 | 582.73 n/a, only one wash and filter cycle was needed
LP2-OL-25 100.386 | 4.007 | 50.111 | 51.573 | 105.110 | 104.092 | 526.42 | 587.01 n/a, only one wash and filter cycle was needed

nm — not measured
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Appendix B Photographs and Micrographs of the LP2-OL Sulfur Saturated Melts
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Exhibit B-1. Photographs of the Sulfur Saturated Melts

Third re-melt

LP2-OL-01-3
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt -

LP2-OL-04-1
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-05
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

Third re-melt

LP2-OL-07-1
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-09-1
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-11
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-12
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-13
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

Third re-melt

LP2-OL-14
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

Flrs re-melt

Third re-melt

LP2-OL-15
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-17
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

g k
Third re-melt

LP2-OL-19
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

Third re-melt

LP2-OL-20
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-21
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

Third re-melt

LP2-OL-22
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

First re-melt

Third re-melt

LP2-OL-25
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts

SectionA S

Section B

LP2-OL-01-3
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section A

Section B

LP2-OL-04-1
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section A

Section B

LP2-OL-05
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section B

LP2-OL-07-1
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section A

Section B

LP2-OL-09-1
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section A

Section B

LP2-OL-11
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section

LP2-OL-12
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section A

10 mm

Section B

LP2-OL-13
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

Section B

LP2-OL-14
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

LP2-OL-15

LP2-OL-17
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

LP2-OL-19

LP2-OL-20
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

LP2-OL-21

LP2-OL-22

B-29



SRNL-STI-2018-00150
Revision 0

Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

LP2-OL-25
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Appendix C  Tables and Exhibits Supporting the Chemical Analysis of the Study Glasses
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Table C-1. LM Measurements of the Study Glasses — Part 1
Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
1 1 1 1 LRM LRMLM111 0.375 0.128 1.15 <0.100 14.1
1 1 1 2 LP2-OL-07-1SSM CO5LM21 5.29 0.292 0.125 0.551 15.4
1 1 1 3 LP2-OL-05Q C04LM11 7.73 0.277 <0.100 <0.100 14.2
1 1 1 4 LP2-OL-14SSM C02LM11 4.80 0.353 4.37 <0.100 15.4
1 1 1 5 LP2-0L-12Q CO7LM21 5.64 0.498 <0.100 0.808 18.0
1 1 1 6 LP2-OL-15SSM CO9LM11 7.26 0.381 <0.100 <0.100 15.4
1 1 1 7 LP2-OL-15Q C10LM11 7.70 0.490 <0.100 <0.100 14.0
1 1 1 8 LP2-OL-12SSM C08LM11 5.43 0.363 <0.100 0.755 17.9
1 1 1 9 LP2-0L-05Q C04LM21 7.65 0.263 <0.100 <0.100 13.7
1 1 1 10 LP2-OL-07-1Q C0o6LM21 5.72 0.402 0.144 0.583 14.4
1 1 1 11 LP2-OL-15SSM C0o9LM21 7.31 0.353 <0.100 <0.100 15.4
1 1 1 12 LRM LRMLM112 0.398 0.137 1.19 <0.100 14.9
1 1 1 13 LP2-OL-15Q C10LM21 7.63 0.485 <0.100 <0.100 14.0
1 1 1 14 LP2-OL-12SSM C08LM21 5.56 0.368 <0.100 0.770 17.9
1 1 1 15 LP2-OL-07-1Q C06LM11 5.95 0.407 0.203 0.594 14.0
1 1 1 16 LP2-0L-14Q C01LM11 5.08 0.467 4.78 <0.100 14.5
1 1 1 17 LP2-0L-12Q CO7LM11 5.65 0.463 <0.100 0.789 18.1
1 1 1 18 LP2-OL-05SSM Co3LM21 7.47 0.207 <0.100 <0.100 15.9
1 1 1 19 LP2-OL-14SSM C02LM21 4.83 0.370 4.26 <0.100 15.6
1 1 1 20 LP2-OL-07-1SSM CO5LM11 5.41 0.327 0.161 0.586 15.7
1 1 1 21 LP2-OL-055SM C03LM11 7.60 0.188 <0.100 <0.100 15.2
1 1 1 22 LP2-OL-14Q C01LM21 5.27 0.480 4.98 <0.100 13.7
1 1 1 23 LRM LRMLM113 0.399 0.139 1.19 <0.100 13.7
1 1 2 1 LRM LRMLM121 0.337 0.124 1.18 <0.100 13.9
1 1 2 2 LP2-OL-15Q C10LM12 7.66 0.453 <0.100 <0.100 14.8
1 1 2 3 LP2-OL-07-1SSM CO5LM22 5.27 0.285 0.125 0.556 15.9
1 1 2 4 LP2-OL-07-1SSM CO5LM12 4.98 0.280 0.149 0.531 15.7
1 1 2 5 LP2-OL-12SSM C08LM12 5.26 0.353 <0.100 0.759 18.8
1 1 2 6 LP2-0L-05Q C04LM12 7.73 0.261 <0.100 <0.100 14.3
1 1 2 7 LP2-OL-14Q CO1LM22 5.06 0.450 4.49 <0.100 13.7
1 1 2 8 LP2-OL-14SSM C02LM12 4.78 0.329 4.06 <0.100 15.7
1 1 2 9 LP2-OL-0555M CO3LM12 7.30 0.174 <0.100 <0.100 15.6
1 1 2 10 LP2-OL-1555M CO9LM12 7.07 0.365 <0.100 <0.100 15.6
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Table C-1. LM Measurements of the Study Glasses — Part 1 (continued)

Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
1 1 2 11 LP2-OL-12S5M C08LM22 5.50 0.345 <0.100 0.757 17.8
1 1 2 12 LRM LRMLM122 0.350 0.130 1.26 <0.100 135
1 1 2 13 LP2-OL-15Q C10LM22 7.49 0.465 <0.100 <0.100 14.0
1 1 2 14 LP2-OL-1555M C09LM22 7.12 0.358 <0.100 <0.100 15.0
1 1 2 15 LP2-OL-14SSM C02LM22 4.82 0.339 4.16 <0.100 15.2
1 1 2 16 LP2-OL-05Q C04LM22 7.76 0.254 <0.100 <0.100 14.2
1 1 2 17 LP2-OL-14Q CO1LM12 4.96 0.438 4.28 <0.100 14.3
1 1 2 18 LP2-OL-07-1Q C06LM12 5.75 0.382 0.200 0.581 14.4
1 1 2 19 LP2-OL-05S5M C03LM22 7.47 0.192 <0.100 <0.100 15.8
1 1 2 20 LP2-OL-12Q CO7LM22 5.68 0.475 <0.100 0.796 18.2
1 1 2 21 LP2-OL-07-1Q CO6LM22 5.63 0.408 0.154 0.612 14.6
1 1 2 22 LP2-0L-12Q CO7LM12 5.70 0.446 <0.100 0.800 17.9
1 1 2 23 LRM LRMLM123 0.341 0.127 1.23 <0.100 14.8
1 2 1 1 LRM LRMLM211 0.364 0.134 1.10 <0.100 15.0
1 2 1 2 LP2-OL-04-1Q C18LM11 5.25 0.421 4.30 0.743 14.9
1 2 1 3 LP2-0L-17Q C16LM21 2.94 0.246 4.24 0.739 15.6
1 2 1 4 LP2-0L-01-3Q C12LM21 5.83 0.497 <0.100 0.741 14.9
1 2 1 5 LP2-OL-01-3SSM C11LM21 5.74 0.397 <0.100 0.765 17.3
1 2 1 6 LP2-0L-01-3Q C12LM11 6.23 0.497 <0.100 0.810 14.5
1 2 1 7 LP2-0L-17Q C16LM11 3.11 0.272 451 0.802 15.1
1 2 1 8 LP2-OL-09-1SSM C14LM11 1.33 0.367 <0.100 <0.100 15.2
1 2 1 9 LP2-OL-09-1Q C13LM21 1.39 0.486 <0.100 <0.100 14.0
1 2 1 10 LP2-OL-04-1Q C18LM21 5.25 0.457 4.47 0.780 15.1
1 2 1 11 LP2-OL-17SSM C15LM11 2.81 0.177 3.79 0.712 16.3
1 2 1 12 LRM LRMLM212 0.339 0.134 1.10 <0.100 14.9
1 2 1 13 LP2-OL-04-1SSM C17LM21 5.01 0.350 4.07 0.760 16.0
1 2 1 14 LP2-OL-09-1SSM C14LM21 1.31 0.377 <0.100 <0.100 155
1 2 1 15 LP2-OL-17SSM C15LM21 2.86 0.183 3.99 0.733 15.9
1 2 1 16 LP2-0L-09-1Q C13LM11 1.40 0.490 <0.100 <0.100 13.8
1 2 1 17 LP2-OL-04-1SSM C17LM11 4.77 0.336 3.91 0.721 15.9
1 2 1 18 LP2-OL-01-3SSM C11LM11 5.64 0.397 <0.100 0.719 15.9
1 2 1 19 LRM LRMLM213 0.347 0.134 1.11 <0.100 14.8
1 2 2 1 LRM LRMLM221 0.358 0.123 1.12 <0.100 13.9
1 2 2 2 LP2-OL-04-1SSM C17LM12 4.81 0.329 3.87 0.740 155
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Table C-1. LM Measurements of the Study Glasses — Part 1 (continued)

Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
1 2 2 3 LP2-OL-04-1SSM C17LM22 4.90 0.328 3.90 0.746 16.2
1 2 2 4 LP2-OL-17Q C16LM22 3.21 0.254 457 0.773 15.4
1 2 2 5 LP2-OL-01-3SSM C11LM12 5.78 0.382 <0.100 0.731 15.9
1 2 2 6 LP2-OL-17SSM C15LM22 2.93 0.174 4.08 0.734 16.2
1 2 2 7 LP2-0L-01-3Q C12LM22 6.15 0.516 <0.100 0.781 14.1
1 2 2 8 LP2-OL-04-1Q C18LM22 5.27 0.428 4.47 0.759 14.4
1 2 2 9 LP2-OL-09-1SSM C14LM22 1.28 0.340 <0.100 <0.100 15.1
1 2 2 10 LP2-OL-09-1SSM C14LM12 1.29 0.325 <0.100 <0.100 14.8
1 2 2 11 LP2-OL-01-35SM C11LM22 5.53 0.380 <0.100 0.750 14.9
1 2 2 12 LRM LRMLM222 0.375 0.123 1.11 <0.100 15.0
1 2 2 13 LP2-OL-09-1Q C13LM22 1.41 0.464 <0.100 <0.100 14.6
1 2 2 14 LP2-OL-17SSM C15LM12 2.91 0.172 3.96 0.722 16.1
1 2 2 15 LP2-0L-01-3Q C12LM12 6.09 0.452 <0.100 0.761 14.6
1 2 2 16 LP2-OL-09-1Q C13LM12 1.37 0.451 <0.100 <0.100 14.5
1 2 2 17 LP2-OL-04-1Q C18LM12 5.05 0.413 4.25 0.735 14.2
1 2 2 18 LP2-0L-17Q C16LM12 3.16 0.263 457 0.793 14.8
1 2 2 19 LRM LRMLM123 0.363 0.120 1.07 <0.100 14.1
2 1 1 1 LRM LRMLM111 0.382 0.133 1.11 <0.100 14.6
2 1 1 2 LP2-OL-08-MODQ U25LM11 7.25 0.461 <0.100 <0.100 18.2
2 1 1 3 LP2-OL-2555M U27LM11 1.89 0.0960 <0.100 <0.100 19.0
2 1 1 4 LP2-0L-19Q U1sLM21 2.42 0.282 4.42 <0.100 14.0
2 1 1 5 LP2-OL-13Q U17LM21 7.49 0.247 4.39 <0.100 14.8
2 1 1 6 LP2-OL-19SSM U26LM21 2.44 0.0805 3.72 <0.100 14.8
2 1 1 7 LP2-0L-13Q U17LM11 7.56 0.250 4.39 <0.100 14.9
2 1 1 8 LP2-OL-08-MODQ U25LM21 7.32 0.476 <0.100 <0.100 18.2
2 1 1 9 LP2-0L-22Q U19LM11 7.43 0.254 <0.100 <0.100 14.4
2 1 1 10 LP2-OL-13SSM Uo4LM21 7.49 0.0967 3.52 <0.100 16.0
2 1 1 11 LP2-OL-08-MODSSM U20LM11 7.30 0.230 <0.100 <0.100 18.7
2 1 1 12 LRM LRMLM112 0.374 0.135 1.117 <0.100 147
2 1 1 13 LP2-OL-25Q U05LM11 1.83 0.273 <0.100 <0.100 17.3
2 1 1 14 LP2-OL-19Q U1sLM11 2.44 0.287 457 <0.100 138
2 1 1 15 LP2-0L-25Q U05LM21 1.85 0.269 <0.100 <0.100 17.3
2 1 1 16 LP2-OL-2555M U27LM21 1.87 0.0967 <0.100 <0.100 17.0
2 1 1 17 LP2-OL-22SSM U02LM11 7.30 0.0923 <0.100 <0.100 14.3

C-4



SRNL-STI-2018-00150

Revision 0
Table C-1. LM Measurements of the Study Glasses — Part 1 (continued)

Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
2 1 1 18 LP2-OL-22SSM U02LM21 7.29 0.0929 <0.100 <0.100 14.6
2 1 1 19 LP2-OL-19SSM U26LM11 2.38 0.0793 3.54 <0.100 14.3
2 1 1 20 LP2-0L-22Q U19LM21 7.25 0.250 <0.100 <0.100 13.6
2 1 1 21 LP2-OL-08-MODSSM U20LM21 7.01 0.231 <0.100 <0.100 17.9
2 1 1 22 LP2-OL-1355M U04LM11 7.36 0.0972 3.48 <0.100 15.4
2 1 1 23 LRM LRMLM113 0.372 0.134 1.10 <0.100 14.7
2 1 2 1 LRM LRMLM121 0.399 0.139 1.11 <0.100 15.1
2 1 2 2 LP2-OL-1355M U04LM22 7.86 0.100 3.84 <0.100 16.4
2 1 2 3 LP2-0L-22Q U19LM22 7.89 0.258 <0.100 <0.100 145
2 1 2 4 LP2-OL-19Q U1sLM22 2.56 0.289 4.85 <0.100 14.7
2 1 2 5 LP2-OL-19SSM U26LM22 2.58 0.0854 4.08 <0.100 15.1
2 1 2 6 LP2-0L-13Q U17LM12 8.02 0.259 4.81 <0.100 15.6
2 1 2 7 LP2-0L-25Q U05LM12 1.93 0.278 <0.100 <0.100 17.9
2 1 2 8 LP2-OL-25SSM U27LM12 1.96 0.101 <0.100 <0.100 17.2
2 1 2 9 LP2-OL-08-MODQ U25LM12 7.72 0.475 <0.100 <0.100 185
2 1 2 10 LP2-OL-08-MODSSM U20LM22 7.65 0.236 <0.100 <0.100 18.6
2 1 2 11 LP2-OL-2555M U27LM22 1.96 0.103 <0.100 <0.100 18.2
2 1 2 12 LRM LRMLM122 0.399 0.141 1.14 <0.100 15.2
2 1 2 13 LP2-OL-25Q U05LM22 1.89 0.281 <0.100 <0.100 18.3
2 1 2 14 LP2-OL-08-MODQ U25LM22 7.82 0.486 <0.100 <0.100 19.0
2 1 2 15 LP2-OL-225SM U02LM22 7.81 0.0998 <0.100 <0.100 15.3
2 1 2 16 LP2-OL-13SSM U04LM12 8.10 0.103 3.96 <0.100 16.0
2 1 2 17 LP2-OL-13Q U17LM22 8.05 0.267 4.88 <0.100 15.6
2 1 2 18 LP2-OL-08-MODSSM U20LM12 7.84 0.246 <0.100 <0.100 18.6
2 1 2 19 LP2-OL-225SM U02LM12 7.86 0.103 <0.100 <0.100 15.1
2 1 2 20 LP2-OL-19Q U18LM12 2.60 0.303 4.89 <0.100 14.4
2 1 2 21 LP2-0L-22Q U19LM12 8.06 0.268 <0.100 <0.100 14.6
2 1 2 22 LP2-OL-19SSM U26LM12 2.60 0.0864 3.99 <0.100 15.2
2 1 2 23 LRM LRMLM123 0.405 0.146 1.18 <0.100 15.1
2 2 1 1 LRM LRMLM211 0.370 0.131 0.970 <0.100 14.9
2 2 1 2 LP2-OL-10-MODSSM U28LM11 7.72 0.0778 <0.100 <0.100 14.7
2 2 1 3 LP2-OL-10-MODQ U15LM21 7.58 0.268 <0.100 <0.100 14.6
2 2 1 4 LP2-OL-03-MOD2Q U09LM11 7.41 0.454 <0.100 0.787 19.0
2 2 1 5 LP2-OL-03-MOD2SSM U22LM11 7.51 0.145 <0.100 0.802 19.3
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Table C-1. LM Measurements of the Study Glasses — Part 1 (continued)

Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
2 2 1 6 LP2-OL-24SSM U29LM21 5.11 0.0930 <0.100 0.769 18.1
2 2 1 7 LP2-OL-18Q U3oLM21 6.03 0.446 <0.100 0.766 14.8
2 2 1 8 LP2-OL-03-MOD2Q Uo9LM21 7.71 0.465 <0.100 0.802 19.8
2 2 1 9 LP2-OL-1855M U11LM11 6.30 0.169 <0.100 0.768 145
2 2 1 10 LP2-0L-24Q U0sLM11 5.24 0.284 <0.100 0.803 18.7
2 2 1 11 LP2-OL-20SSM U16LM21 5.62 0.126 <0.100 <0.100 19.6
2 2 1 12 LRM LRMLM212 0.363 0.135 0.986 <0.100 15.4
2 2 1 13 LP2-OL-03-MOD2SSM U22LM21 7.59 0.150 <0.100 0.825 20.4
2 2 1 14 LP2-0L-18Q U30LM11 6.10 0.449 <0.100 0.767 15.3
2 2 1 15 LP2-OL-18SSM UliLM21 6.16 0.167 <0.100 0.757 14.8
2 2 1 16 LP2-OL-20Q U03LM11 5.50 0.295 <0.100 <0.100 19.0
2 2 1 17 LP2-0L-24Q U0osLM21 5.14 0.290 <0.100 0.815 18.9
2 2 1 18 LP2-0L-20Q U03LM21 5.75 0.292 <0.100 <0.100 18.0
2 2 1 19 LP2-OL-10-MODSSM U2sLM21 7.87 0.0809 <0.100 <0.100 14.8
2 2 1 20 LP2-OL-24SSM U29LM11 5.18 0.0976 <0.100 0.805 18.8
2 2 1 21 LP2-OL-10-MODQ U15LM11 7.63 0.285 <0.100 <0.100 16.0
2 2 1 22 LP2-OL-20SSM U16LM11 5.51 0.131 <0.100 <0.100 19.8
2 2 1 23 LRM LRMLM213 0.369 0.139 0.990 <0.100 16.0
2 2 2 1 LRM LRMLM221 0.386 0.135 0.983 <0.100 14.9
2 2 2 2 LP2-0L-24Q U0sLM12 5.45 0.287 <0.100 0.817 18.7
2 2 2 3 LP2-0L-24Q U0sLM22 5.39 0.291 <0.100 0.824 18.6
2 2 2 4 LP2-OL-20SSM U16LM22 5.84 0.125 <0.100 <0.100 19.2
2 2 2 5 LP2-OL-18Q U30LM12 6.39 0.457 <0.100 0.783 15.0
2 2 2 6 LP2-OL-1855M U11LM12 6.56 0.170 <0.100 0.775 147
2 2 2 7 LP2-OL-03-MOD2Q U09LM22 8.23 0.491 <0.100 0.853 19.7
2 2 2 8 LP2-OL-24SSM U29LM12 5.41 0.100 <0.100 0.844 18.2
2 2 2 9 LP2-OL-10-MODSSM U28LM22 8.40 0.0829 <0.100 <0.100 15.4
2 2 2 10 LP2-0L-20Q U03LM22 6.07 0.302 <0.100 <0.100 19.4
2 2 2 11 LP2-OL-03-MOD2SSM U22LM22 8.06 0.156 <0.100 0.868 19.6
2 2 2 12 LRM LRMLM222 0.369 0.139 0.974 <0.100 15.4
2 2 2 13 LP2-OL-20Q U03LM12 5.73 0.295 <0.100 <0.100 19.4
2 2 2 14 LP2-0L-18Q U30LM22 6.14 0.447 <0.100 0.774 15.1
2 2 2 15 LP2-OL-03-MOD2Q U09LM12 7.53 0.464 <0.100 0.806 19.2
2 2 2 16 LP2-OL-10-MODQ U15LM12 7.81 0.274 <0.100 <0.100 15.3
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Table C-1. LM Measurements of the Study Glasses — Part 1 (continued)

Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
2 2 2 17 LP2-OL-10-MODQ U15LM22 7.63 0.280 <0.100 <0.100 15.0
2 2 2 18 LP2-OL-20SSM U16LM12 5.59 0.127 <0.100 <0.100 19.7
2 2 2 19 LP2-OL-03-MOD2SSM U22LM12 7.41 0.157 <0.100 0.872 21.0
2 2 2 20 LP2-OL-10-MODSSM U28LM12 7.80 0.0833 <0.100 <0.100 15.1
2 2 2 21 LP2-OL-1855M U11LM22 6.20 0.173 <0.100 0.790 14.6
2 2 2 22 LP2-OL-24SSM U29LM22 5.07 0.0978 <0.100 0.819 18.6
2 2 2 23 LRM LRMLM223 0.366 0.140 0.971 <0.100 15.1
2 3 1 1 LRM LRMLM311 0.385 0.129 1.07 <0.100 147
2 3 1 2 LP2-OL-16-MODSSM U12LM11 2.30 0.229 <0.100 0.771 14.4
2 3 1 3 LP2-OL-16-MODQ U13LM21 2.19 0.475 <0.100 0.772 15.0
2 3 1 4 LP2-OL-02-1SSM U21LM21 3.66 0.160 0.542 0.374 16.6
2 3 1 5 LP2-0L-21Q U06LM11 3.66 0.380 0.827 0.381 16.6
2 3 1 6 LP2-OL-11SSM U01LM11 5.54 0.0951 3.73 0.798 15.9
2 3 1 7 LP2-OL-11Q U14LM11 5.73 0.272 4.42 0.801 15.7
2 3 1 8 LP2-0L-23Q Uo7LM21 7.49 0.308 <0.100 0.813 15.4
2 3 1 9 LP2-0L-21Q U06LM21 3.67 0.377 0.879 0.393 16.8
2 3 1 10 LP2-0L-02-1Q U24LM11 3.72 0.370 0.736 0.382 17.3
2 3 1 11 LP2-OL-02-1SSM U21LM11 3.69 0.167 0.594 0.390 17.1
2 3 1 12 LRM LRMLM312 0.384 0.131 1.12 <0.100 16.0
2 3 1 13 LP2-OL-11SSM U01LM21 5.40 0.0961 3.62 0.751 16.9
2 3 1 14 LP2-OL-16-MODSSM U12LM21 2.13 0.229 <0.100 0.754 155
2 3 1 15 LP2-OL-21SSM U10Lm21 3.60 0.147 0.608 0.392 17.0
2 3 1 16 LP2-0L-23Q Uo7LM11 7.39 0.270 <0.100 0.778 15.8
2 3 1 17 LP2-OL-2355M U23LM21 7.39 0.131 <0.100 0.785 15.7
2 3 1 18 LP2-OL-16-MODQ U13LM11 2.19 0.489 <0.100 0.777 16.2
2 3 1 19 LP2-0L-02-1Q U24LM21 3.52 0.399 0.880 0.403 175
2 3 1 20 LP2-OL-21SSM U10Lm21 3.74 0.148 0.779 0.420 17.4
2 3 1 21 LP2-0L-11Q U14LM21 5.57 0.279 4.37 0.799 155
2 3 1 22 LP2-OL-2355M U23LM11 7.52 0.168 <0.100 0.817 155
2 3 1 23 LRM LRMLM313 0.383 0.133 1.17 <0.100 16.0
2 3 2 1 LRM LRMLM321 0.378 0.130 1.17 <0.100 15.2
2 3 2 2 LP2-0L-21Q U06LM12 3.66 0.380 0.899 0.385 16.2
2 3 2 3 LP2-OL-16-MODQ U13LM22 2.23 0.491 <0.100 0.793 147
2 3 2 4 LP2-OL-21SSM U10LM12 3.46 0.137 0.542 0.357 16.0
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Table C-1. LM Measurements of the Study Glasses — Part 1 (continued)

Set | Block | Sub-Blk | Sequence ID Lab ID Ca (wt%) Cr (wt%) K (wt%) Mg (wt%) Na (wt%o)
2 3 2 5 LP2-OL-02-1SSM U21LM12 3.63 0.165 0.594 0.396 16.4
2 3 2 6 LP2-0L-23Q Uo7LM22 7.56 0.311 <0.100 0.805 14.4
2 3 2 7 LP2-OL-16-MODSSM U12LM12 2.30 0.230 <0.100 0.781 14.4
2 3 2 8 LP2-0L-02-1Q U24LM22 3.59 0.401 0.888 0.409 16.0
2 3 2 9 LP2-OL-16-MODQ U13LM12 2.15 0.489 <0.100 0.795 14.9
2 3 2 10 LP2-0L-23Q Uo7LM12 7.40 0.269 <0.100 0.754 15.1
2 3 2 11 LP2-OL-11SSM U01LM12 5.66 0.0958 3.73 0.814 14.7
2 3 2 12 LRM LRMLM322 0.380 0.130 1.16 <0.100 15.3
2 3 2 13 LP2-OL-21SSM U10LM22 3.67 0.150 0.760 0.426 16.2
2 3 2 14 LP2-OL-16-MODSSM U12LM22 2.18 0.226 <0.100 0.764 14.5
2 3 2 15 LP2-OL-02-1SSM U21LM22 3.60 0.157 0.534 0.368 16.3
2 3 2 16 LP2-0L-02-1Q U24LM12 3.66 0.360 0.740 0.383 16.7
2 3 2 17 LP2-OL-11SSM U01LM22 5.45 0.0962 3.51 0.763 15.0
2 3 2 18 LP2-OL-11Q U14LM22 5.42 0.275 4.40 0.809 14.6
2 3 2 19 LP2-OL-23SSM U23LM22 7.35 0.131 <0.100 0.814 15.0
2 3 2 20 LP2-0L-11Q U14LM12 5.67 0.274 4.53 0.805 14.0
2 3 2 21 LP2-0L-21Q U06LM22 3.67 0.376 0.900 0.391 15.6
2 3 2 22 LP2-OL-23SSM U23LM12 7.49 0.162 <0.100 0.815 14.7
2 3 2 23 LRM LRMLM323 0.387 0.130 1.15 <0.100 14.6
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Table C-2. LM Measurements of the Study Glasses — Part 2
Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
1 1 1 1 LRM LRMLM111 0.140 0.204 0.0867 <0.100 <0.100
1 1 1 2 LP2-OL-07-1SSM CO5LM21 <0.100 0.106 1.92 0.468 2.29
1 1 1 3 LP2-OL-05Q C04LM11 <0.100 na 0.392 <0.100 1.66
1 1 1 4 LP2-OL-14SSM C02LM11 <0.100 <0.100 1.87 2.09 1.59
1 1 1 5 LP2-0L-12Q CO7LM21 0.146 na 0.0624 <0.100 1.65
1 1 1 6 LP2-OL-15SSM CO9LM11 <0.100 <0.100 1.63 <0.100 2.76
1 1 1 7 LP2-OL-15Q C10LM11 <0.100 <0.100 0.0519 <0.100 2.92
1 1 1 8 LP2-OL-12SSM C08LM11 <0.100 na 1.68 <0.100 1.60
1 1 1 9 LP2-0L-05Q C04LM21 <0.100 na 0.373 <0.100 1.63
1 1 1 10 LP2-OL-07-1Q C0o6LM21 <0.100 0.106 0.409 0.508 2.52
1 1 1 11 LP2-OL-15SSM C0o9LM21 <0.100 <0.100 1.66 <0.100 2.82
1 1 1 12 LRM LRMLM112 0.152 0.222 0.0911 <0.100 <0.100
1 1 1 13 LP2-OL-15Q C10LM21 <0.100 0.105 0.0526 <0.100 2.93
1 1 1 14 LP2-OL-12SSM C08LM21 <0.100 na 1.69 <0.100 1.64
1 1 1 15 LP2-OL-07-1Q C06LM11 <0.100 0.123 0.423 0.518 2.59
1 1 1 16 LP2-0L-14Q C01LM11 <0.100 0.106 0.621 2.28 1.67
1 1 1 17 LP2-0L-12Q CO7LM11 <0.100 na 0.0532 <0.100 1.68
1 1 1 18 LP2-OL-05SSM Co3LM21 0.123 na 1.93 <0.100 1.62
1 1 1 19 LP2-OL-14SSM C02LM21 <0.100 <0.100 1.91 211 1.61
1 1 1 20 LP2-OL-07-1SSM CO5LM11 <0.100 0.122 2.15 0.511 2.38
1 1 1 21 LP2-OL-055SM C03LM11 <0.100 na 2.02 <0.100 1.63
1 1 1 22 LP2-OL-14Q C01LM21 <0.100 <0.100 0.641 2.33 1.75
1 1 1 23 LRM LRMLM113 0.152 0.225 0.103 <0.100 <0.100
1 1 2 1 LRM LRMLM121 0.136 0.202 0.0709 <0.100 <0.100
1 1 2 2 LP2-OL-15Q C10LM12 <0.100 <0.100 0.0405 <0.100 2.77
1 1 2 3 LP2-OL-07-1SSM CO5LM22 <0.100 0.105 1.73 0.476 217
1 1 2 4 LP2-OL-07-1SSM CO5LM12 <0.100 0.104 1.74 0.468 2.05
1 1 2 5 LP2-OL-12SSM C08LM12 <0.100 na 1.44 <0.100 1.47
1 1 2 6 LP2-0L-05Q C04LM12 <0.100 na 0.368 <0.100 1.57
1 1 2 7 LP2-OL-14Q CO1LM22 <0.100 <0.100 0.577 2.144 1.55
1 1 2 8 LP2-OL-14SSM C02LM12 <0.100 <0.100 1.79 2.029 1.51
1 1 2 9 LP2-OL-0555M CO3LM12 <0.100 na 1.73 <0.100 1.47
1 1 2 10 LP2-OL-1555M CO9LM12 <0.100 <0.100 1.46 <0.100 2.61
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Table C-2. LM Measurements of the Study Glasses — Part 2 (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
1 1 2 11 LP2-OL-12SSM C08LM22 <0.100 na 1.34 <0.100 1.51
1 1 2 12 LRM LRMLM122 0.143 0.215 0.0880 <0.100 <0.100
1 1 2 13 LP2-OL-15Q C10LM22 <0.100 <0.100 0.0459 <0.100 2.79
1 1 2 14 LP2-OL-15SSM C09LM22 <0.100 <0.100 1.46 <0.100 2.66
1 1 2 15 LP2-OL-14SSM C02LM22 <0.100 <0.100 1.77 2.04 1.49
1 1 2 16 LP2-OL-05Q C04LM22 <0.100 na 0.356 <0.100 1.56
1 1 2 17 LP2-OL-14Q C01LM12 <0.100 <0.100 0.568 2.15 1.51
1 1 2 18 LP2-OL-07-1Q C06LM12 <0.100 0.118 0.381 0.514 2.33
1 1 2 19 LP2-OL-05SSM CO3LM22 0.112 na 1.71 <0.100 1.49
1 1 2 20 LP2-0L-12Q CO7LM22 0.135 na 0.0481 <0.100 1.57
1 1 2 21 LP2-OL-07-1Q C06LM22 <0.100 0.109 0.407 0.542 2.37
1 1 2 22 LP2-OL-12Q CO7LM12 <0.100 na 0.0555 <0.100 1.57
1 1 2 23 LRM LRMLM123 0.138 0.210 0.0853 <0.100 <0.100
1 2 1 1 LRM LRMLM211 0.147 0.229 0.0910 <0.100 <0.100
1 2 1 2 LP2-OL-04-1Q C18LM11 <0.100 <0.100 0.0555 <0.100 2.82
1 2 1 3 LP2-OL-17Q C16LM21 <0.100 na 0.0458 2.03 1.51
1 2 1 4 LP2-0L-01-3Q C12LM21 0.254 0.108 0.0482 <0.100 1.51
1 2 1 5 LP2-OL-01-3SSM C11LM21 <0.100 0.101 1.69 <0.100 1.52
1 2 1 6 LP2-OL-01-3Q C12LM11 <0.100 0.107 0.0717 <0.100 1.65
1 2 1 7 LP2-OL-17Q C16LM11 <0.100 na 0.0592 2.17 1.64
1 2 1 8 LP2-OL-09-1SSM C14LM11 <0.100 <0.100 1.58 2.04 1.55
1 2 1 9 LP2-OL-09-1Q C13LM21 <0.100 0.103 0.0414 2.14 1.61
1 2 1 10 LP2-OL-04-1Q C18LM21 <0.100 0.117 0.0553 <0.100 2.93
1 2 1 11 LP2-OL-17SSM C15LM11 <0.100 na 1.53 1.92 1.46
1 2 1 12 LRM LRMLM212 0.146 0.224 0.0850 <0.100 <0.100
1 2 1 13 LP2-OL-04-1SSM C17LM21 <0.100 0.101 1.68 <0.100 2.82
1 2 1 14 LP2-OL-09-1SSM C14LM21 <0.100 0.101 1.53 2.00 1.54
1 2 1 15 LP2-OL-17SSM C15LM21 <0.100 na 1.63 2.01 1.56
1 2 1 16 LP2-OL-09-1Q C13LM11 <0.100 0.117 0.0426 2.15 1.65
1 2 1 17 LP2-OL-04-1SSM C17LM11 <0.100 <0.100 1.52 <0.100 2.71
1 2 1 18 LP2-OL-01-3SSM C11LM11 0.153 <0.100 1.62 <0.100 1.53
1 2 1 19 LRM LRMLM213 0.147 0.230 0.0939 <0.100 <0.100
1 2 2 1 LRM LRMLM221 0.134 0.202 0.0855 <0.100 <0.100
1 2 2 2 LP2-OL-04-1SSM C17LM12 <0.100 <0.100 1.33 <0.100 2.45
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Table C-2. LM Measurements of the Study Glasses — Part 2 (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
1 2 2 3 LP2-OL-04-1SSM C17LM22 <0.100 <0.100 1.38 <0.100 2.55
1 2 2 4 LP2-OL-17Q C16LM22 <0.100 na 0.0584 2.20 1.59
1 2 2 5 LP2-OL-01-3SSM C11LM12 0.147 <0.100 1.57 <0.100 1.45
1 2 2 6 LP2-OL-17SSM C15LM22 <0.100 na 1.49 2.01 1.45
1 2 2 7 LP2-0L-01-3Q C12LM22 0.262 0.109 0.0613 <0.100 1.52
1 2 2 8 LP2-OL-04-1Q C18LM22 <0.100 0.103 0.0670 <0.100 2.75
1 2 2 9 LP2-OL-09-1SSM C14LM22 <0.100 <0.100 1.39 1.93 1.39
1 2 2 10 LP2-OL-09-1SSM C14LM12 <0.100 <0.100 1.38 1.93 1.39
1 2 2 11 LP2-OL-01-3SSM C11LM22 <0.100 <0.100 1.38 <0.100 1.36
1 2 2 12 LRM LRMLM222 0.134 0.197 0.0855 <0.100 <0.100
1 2 2 13 LP2-OL-09-1Q C13LM22 <0.100 <0.100 0.0480 2.13 1.52
1 2 2 14 LP2-OL-17SSM C15LM12 <0.100 na 1.49 1.97 1.42
1 2 2 15 LP2-0L-01-3Q C12LM12 <0.100 <0.100 0.0648 <0.100 1.50
1 2 2 16 LP2-OL-09-1Q C13LM12 <0.100 <0.100 0.0410 2.04 1.47
1 2 2 17 LP2-OL-04-1Q C18LM12 <0.100 <0.100 0.0693 <0.100 2.61
1 2 2 18 LP2-OL-17Q C16LM12 <0.100 na 0.0583 2.19 1.58
1 2 2 19 LRM LRMLM123 0.132 0.195 0.0861 <0.100 <0.100
2 1 1 1 LRM LRMLM111 0.153 0.222 0.0727 <0.100 <0.100
2 1 1 2 LP2-OL-08-MODQ U25LM11 <0.100 0.100 0.251 2.13 1.56
2 1 1 3 LP2-OL-25SSM U27LM11 <0.100 0.105 0.480 <0.100 2.84
2 1 1 4 LP2-0L-19Q U18LM21 <0.100 0.109 0.244 <0.100 1.58
2 1 1 5 LP2-0L-13Q u17LM21 <0.100 na 0.0337 2.15 2.85
2 1 1 6 LP2-OL-19SSM U26LM21 <0.100 0.0812 0.375 <0.100 1.58
2 1 1 7 LP2-OL-13Q U17LM11 <0.100 na 0.0435 2.15 2.83
2 1 1 8 LP2-OL-08-MODQ U25LM21 <0.100 0.0986 0.254 2.17 1.59
2 1 1 9 LP2-0L-22Q U19LM11 <0.100 0.121 0.0397 2.12 1.55
2 1 1 10 LP2-OL-13SSM u04LM21 <0.100 na 0.596 1.98 2.83
2 1 1 11 LP2-OL-08-MODSSM | U20LM11 <0.100 0.0885 0.705 2.01 1.58
2 1 1 12 LRM LRMLM112 0.155 0.227 0.0749 <0.100 <0.100
2 1 1 13 LP2-OL-25Q Uo5LM11 <0.100 0.124 0.316 <0.100 2.75
2 1 1 14 LP2-OL-19Q U18LM11 <0.100 0.102 0.242 <0.100 1.55
2 1 1 15 LP2-OL-25Q U05LM21 <0.100 0.118 0.309 <0.100 2.75
2 1 1 16 LP2-OL-25SSM U27LM21 <0.100 0.115 0.493 <0.100 2.80
2 1 1 17 LP2-OL-22SSM U02LM11 <0.100 0.100 0.432 1.96 1.54
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Table C-2. LM Measurements of the Study Glasses — Part 2 (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
2 1 1 18 LP2-OL-22SSM U02LM21 <0.100 0.104 0.432 1.98 1.55
2 1 1 19 LP2-OL-19SSM U26LM11 <0.100 0.0860 0.370 <0.100 1.56
2 1 1 20 LP2-0L-22Q U19LM21 <0.100 0.119 0.0320 2.08 1.54
2 1 1 21 LP2-OL-08-MODSSM | U20LM21 <0.100 0.0887 0.717 1.93 1.54
2 1 1 22 LP2-OL-13SSM U04LM11 <0.100 na 0.592 1.93 2.76
2 1 1 23 LRM LRMLM113 0.154 0.224 0.0750 <0.100 <0.100
2 1 2 1 LRM LRMLM121 0.152 0.223 0.0772 <0.100 <0.100
2 1 2 2 LP2-OL-13SSM U04LM22 <0.100 na 0.592 2.07 3.02
2 1 2 3 LP2-0L-22Q U19LM22 <0.100 0.118 0.0439 2.25 1.65
2 1 2 4 LP2-OL-19Q U18LM22 <0.100 0.105 0.250 <0.100 1.66
2 1 2 5 LP2-OL-19SSM U26LM22 <0.100 0.0857 0.392 <0.100 1.67
2 1 2 6 LP2-OL-13Q U17LM12 <0.100 na 0.0441 2.27 3.03
2 1 2 7 LP2-OL-25Q U05LM12 <0.100 0.120 0.320 <0.100 2.97
2 1 2 8 LP2-OL-25SSM U27LM12 <0.100 0.106 0.510 <0.100 3.01
2 1 2 9 LP2-OL-08-MODQ U25LM12 <0.100 0.0984 0.252 2.26 1.66
2 1 2 10 LP2-OL-08-MODSSM | U20LM22 <0.100 0.0836 0.726 2.09 1.66
2 1 2 11 LP2-OL-25SSM U27LM22 <0.100 0.114 0.517 <0.100 3.06
2 1 2 12 LRM LRMLM122 0.155 0.230 0.0744 <0.100 <0.100
2 1 2 13 LP2-0L-25Q Uo5LM22 <0.100 0.125 0.320 <0.100 2.89
2 1 2 14 LP2-OL-08-MODQ U25LM22 <0.100 0.0987 0.257 2.28 1.68
2 1 2 15 LP2-OL-22SSM U02LM22 <0.100 0.110 0.469 2.08 1.62
2 1 2 16 LP2-OL-13SSM U04LM12 <0.100 na 0.623 2.14 3.12
2 1 2 17 LP2-0L-13Q U17LM22 <0.100 na 0.0419 2.31 3.10
2 1 2 18 LP2-OL-08-MODSSM | U20LM12 <0.100 0.0955 0.762 2.14 1.68
2 1 2 19 LP2-OL-22SSM U02LM12 <0.100 0.111 0.491 2.09 1.63
2 1 2 20 LP2-OL-19Q U18LM12 <0.100 0.106 0.258 <0.100 1.67
2 1 2 21 LP2-0L-22Q U19LM12 <0.100 0.122 0.0518 2.299 1.69
2 1 2 22 LP2-OL-19SSM U26LM12 <0.100 0.0943 0.395 <0.100 1.71
2 1 2 23 LRM LRMLM123 0.160 0.237 0.0847 <0.100 <0.100
2 2 1 1 LRM LRMLM211 0.141 0.190 0.0852 <0.100 <0.100
2 2 1 2 LP2-OL-10-MODSSM | U28LM11 <0.100 na 0.423 <0.100 1.65
2 2 1 3 LP2-OL-10-MODQ U15LM21 <0.100 na 0.284 <0.100 1.61
2 2 1 4 LP2-OL-03-MOD2Q U09LM11 <0.100 0.0744 0.291 <0.100 1.62
2 2 1 5 LP2-OL-03-MOD2SSM | U22LM11 <0.100 0.0702 0.580 <0.100 1.62
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Table C-2. LM Measurements of the Study Glasses — Part 2 (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
2 2 1 6 LP2-OL-24SSM U29LM21 <0.100 0.0831 0.558 2.02 2.95
2 2 1 7 LP2-OL-18Q U3oLM21 <0.100 na 0.407 2.18 2.92
2 2 1 8 LP2-OL-03-MOD2Q uo9LM21 <0.100 0.0813 0.297 <0.100 1.66
2 2 1 9 LP2-OL-18SSM U11LM11 <0.100 na 0.484 2.07 3.04
2 2 1 10 LP2-0L-24Q U08LM11 <0.100 0.0833 0.0524 2.27 3.03
2 2 1 11 LP2-OL-20SSM u16LM21 <0.100 0.0769 0.776 <0.100 2.90
2 2 1 12 LRM LRMLM212 0.147 0.198 0.0880 <0.100 <0.100
2 2 1 13 LP2-OL-03-MOD2SSM | U22LM21 <0.100 0.0696 0.583 <0.100 1.63
2 2 1 14 LP2-OL-18Q U30LM11 <0.100 na 0.416 2.18 2.89
2 2 1 15 LP2-OL-18SSM U11LM21 <0.100 na 0.491 2.02 2.96
2 2 1 16 LP2-0L-20Q Uo3LM11 <0.100 0.0908 0.0508 <0.100 2.82
2 2 1 17 LP2-OL-24Q U0sLM21 <0.100 0.0804 0.0552 2.20 2.91
2 2 1 18 LP2-0L-20Q U03LM21 <0.100 0.0980 0.0474 <0.100 2.96
2 2 1 19 LP2-OL-10-MODSSM | U28LM21 <0.100 na 0.447 <0.100 1.63
2 2 1 20 LP2-OL-24SSM U29LM11 <0.100 0.0825 0.558 2.07 3.00
2 2 1 21 LP2-OL-10-MODQ U15LM11 <0.100 na 0.298 <0.100 1.61
2 2 1 22 LP2-OL-20SSM U16LM11 <0.100 0.0830 0.757 <0.100 2.82
2 2 1 23 LRM LRMLM213 0.151 0.195 0.0843 <0.100 <0.100
2 2 2 1 LRM LRMLM221 0.145 0.191 0.0832 <0.100 <0.100
2 2 2 2 LP2-OL-24Q U08LM12 <0.100 0.0903 0.0490 2.34 3.15
2 2 2 3 LP2-OL-24Q U08LM22 <0.100 0.0813 0.0492 2.34 3.15
2 2 2 4 LP2-OL-20SSM U16LM22 <0.100 0.0730 0.739 <0.100 3.08
2 2 2 5 LP2-OL-18Q U30LM12 <0.100 na 0.396 2.34 3.17
2 2 2 6 LP2-OL-18SSM U11LM12 <0.100 na 0.473 2.177 3.25
2 2 2 7 LP2-OL-03-MOD2Q U09LM22 <0.100 0.0841 0.296 <0.100 1.81
2 2 2 8 LP2-OL-24SSM U29LM12 <0.100 0.0797 0.557 2.16 3.19
2 2 2 9 LP2-OL-10-MODSSM | U28LM22 <0.100 na 0.440 <0.100 1.82
2 2 2 10 LP2-0L-20Q U03LM22 <0.100 0.0972 0.0449 <0.100 3.21
2 2 2 11 LP2-OL-03-MOD2SSM | U22LM22 <0.100 0.0718 0.578 <0.100 1.75
2 2 2 12 LRM LRMLM222 0.149 0.192 0.0840 <0.100 <0.100
2 2 2 13 LP2-OL-20Q U03LM12 <0.100 0.0877 0.0489 <0.100 2.95
2 2 2 14 LP2-OL-18Q U30LM22 <0.100 na 0.388 2.20 2.93
2 2 2 15 LP2-OL-03-MOD2Q U09LM12 <0.100 0.0738 0.278 <0.100 1.62
2 2 2 16 LP2-OL-10-MODQ U15LM12 <0.100 na 0.287 <0.100 1.64
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Table C-2. LM Measurements of the Study Glasses — Part 2 (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
2 2 2 17 LP2-0L-10-MODQ U15LM22 <0.100 na 0.281 <0.100 1.61
2 2 2 18 LP2-OL-20SSM U16LM12 <0.100 0.0767 0.724 <0.100 291
2 2 2 19 LP2-OL-03-MOD2SSM | U22LM12 <0.100 0.0724 0.574 <0.100 1.62
2 2 2 20 LP2-OL-10-MODSSM | U28LM12 <0.100 na 0.423 <0.100 1.63
2 2 2 21 LP2-OL-18SSM U11LM22 <0.100 na 0.467 2.01 2.97
2 2 2 22 LP2-OL-24SSM U29LM22 <0.100 0.0861 0.546 1.99 2.88
2 2 2 23 LRM LRMLM223 0.150 0.187 0.0788 <0.100 <0.100
2 3 1 1 LRM LRMLM311 0.138 0.186 0.0899 <0.100 <0.100
2 3 1 2 LP2-OL-16-MODSSM | U12LM11 <0.100 0.0776 0.509 2.05 2.89
2 3 1 3 LP2-OL-16-MODQ U13LM21 <0.100 0.0873 0.352 2.10 2.76
2 3 1 4 LP2-OL-02-1SSM U21LM21 <0.100 0.218 0.421 0.491 2.21
2 3 1 5 LP2-0L-21Q U06LM11 <0.100 0.275 0.200 0.528 2.22
2 3 1 6 LP2-OL-11SSM U01LM11 <0.100 0.0908 0.628 <0.100 1.57
2 3 1 7 LP2-OL-11Q U14LM11 <0.100 0.0977 0.0592 <0.100 1.59
2 3 1 8 LP2-0L-23Q uo7LM21 <0.100 0.0875 0.497 <0.100 2.84
2 3 1 9 LP2-0L-21Q U06LM21 <0.100 0.278 0.204 0.533 2.21
2 3 1 10 LP2-OL-02-1Q U24LM11 <0.100 0.240 0.184 0.524 2.22
2 3 1 11 LP2-OL-02-1SSM U21LM11 <0.100 0.232 0.466 0.504 2.21
2 3 1 12 LRM LRMLM312 0.141 0.191 0.0969 <0.100 <0.100
2 3 1 13 LP2-OL-11SSM U01LM21 <0.100 0.0849 0.546 <0.100 1.48
2 3 1 14 LP2-OL-16-MODSSM | U12LM21 <0.100 0.0716 0.442 1.99 2.71
2 3 1 15 LP2-OL-21SSM U10LM21 <0.100 0.234 0.428 0.505 2.18
2 3 1 16 LP2-0L-23Q Uo7LM11 <0.100 0.0819 0.434 <0.100 2.69
2 3 1 17 LP2-OL-23SSM U23LM21 <0.100 0.0823 0.627 <0.100 2.74
2 3 1 18 LP2-OL-16-MODQ U13LM11 <0.100 0.0875 0.367 2.12 2.77
2 3 1 19 LP2-OL-02-1Q U24LM21 <0.100 0.268 0.205 0.546 2.13
2 3 1 20 LP2-OL-21SSM U10LM21 <0.100 0.251 0.491 0.511 2.29
2 3 1 21 LP2-OL-11Q U14LM21 <0.100 0.103 0.0639 <0.100 1.57
2 3 1 22 LP2-OL-23SSM U23LM11 <0.100 0.0831 0.748 <0.100 2.84
2 3 1 23 LRM LRMLM313 0.143 0.193 0.0929 <0.100 <0.100
2 3 2 1 LRM LRMLM321 0.139 0.189 0.0885 <0.100 <0.100
2 3 2 2 LP2-0L-21Q U06LM12 <0.100 0.276 0.196 0.533 2.19
2 3 2 3 LP2-OL-16-MODQ U13LM22 <0.100 0.0891 0.360 2.15 2.80
2 3 2 4 LP2-OL-21SSM U10LM12 <0.100 0.219 0.394 0.470 2.05
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Table C-2. LM Measurements of the Study Glasses — Part 2 (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Ni (wt%6) P (wt%o) S (wt%) V (wt%) Zn (wt%)
2 3 2 5 LP2-OL-02-1SSM U21LM12 <0.100 0.231 0.458 0.506 2.15
2 3 2 6 LP2-0L-23Q Uo7LM22 <0.100 0.0918 0.506 <0.100 2.78
2 3 2 7 LP2-OL-16-MODSSM | U12LM12 <0.100 0.0812 0.505 2.03 2.85
2 3 2 8 LP2-OL-02-1Q U24LM22 <0.100 0.267 0.202 0.551 2.15
2 3 2 9 LP2-OL-16-MODQ U13LM12 <0.100 0.0918 0.357 2.08 2.72
2 3 2 10 LP2-0L-23Q U07LM12 <0.100 0.0799 0.422 <0.100 2.67
2 3 2 11 LP2-OL-11SSM U01LM12 <0.100 0.0974 0.640 <0.100 1.60
2 3 2 12 LRM LRMLM322 0.140 0.187 0.0937 <0.100 <0.100
2 3 2 13 LP2-OL-21SSM U10LM22 <0.100 0.254 0.492 0.519 2.25
2 3 2 14 LP2-OL-16-MODSSM | U12LM22 <0.100 0.0723 0.451 2.04 2.76
2 3 2 15 LP2-OL-02-1SSM U21LM22 <0.100 0.218 0.414 0.484 2.16
2 3 2 16 LP2-OL-02-1Q U24LM12 <0.100 0.233 0.177 0.512 2.15
2 3 2 17 LP2-OL-11SSM U01LM22 <0.100 0.0875 0.541 <0.100 1.52
2 3 2 18 LP2-OL-11Q U14LM22 <0.100 0.104 0.0538 <0.100 1.54
2 3 2 19 LP2-OL-23SSM U23LM22 <0.100 0.0799 0.642 <0.100 2.69
2 3 2 20 LP2-OL-11Q U14LM12 <0.100 0.103 0.058 <0.100 1.59
2 3 2 21 LP2-0L-21Q U06LM22 <0.100 0.274 0.204 0.536 2.19
2 3 2 22 LP2-OL-23SSM U23LM12 <0.100 0.0906 0.717 <0.100 2.82
2 3 2 23 LRM LRMLM323 0.140 0.191 0.0866 <0.100 <0.100
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Table C-3. PF Measurements of the Study Glasses — Part 1
Set | Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
1 1 1 1 LRM LRMPF111 5.07 2.46 1.00 <0.100
1 1 1 2 LP2-OL-12SSM CO8PF21 2.81 3.80 0.978 <0.100
1 1 1 3 LP2-OL-04-1SSM C17PF21 5.00 1.69 0.978 <0.100
1 1 1 4 LP2-0L-12Q CO7PF11 3.06 4.22 1.28 <0.100
1 1 1 5 LP2-OL-1555M CO9PF11 2.81 3.88 0.982 <0.100
1 1 1 6 LP2-OL-05Q CO4PF11 6.37 1.87 1.36 <0.100
1 1 1 7 LP2-OL-05Q C04PF21 6.28 1.83 1.34 <0.100
1 1 1 8 LP2-OL-09-1Q C13PF11 6.38 4.36 0.427 <0.100
1 1 1 9 LP2-0L-09-1Q C13PF21 6.32 4.31 0.374 <0.100
1 1 1 10 LP2-OL-04-1Q C18PF11 5.45 1.96 1.31 <0.100
1 1 1 11 LP2-OL-15SSM CO9PF21 2.84 4.04 1.00 <0.100
1 1 1 12 LRM LRMPF112 5.21 2.44 1.03 <0.100
1 1 1 13 LP2-OL-09-1SSM C14PF21 5.81 3.99 <0.100 <0.100
1 1 1 14 LP2-OL-05SSM CO3PF21 6.07 1.78 1.02 <0.100
1 1 1 15 LP2-OL-12Q CO7PF21 3.05 4.22 1.32 <0.100
1 1 1 16 LP2-OL-0555M CO03PF11 5.98 1.76 0.993 <0.100
1 1 1 17 LP2-OL-15Q C10PF21 3.11 4.41 1.45 <0.100
1 1 1 18 LP2-OL-04-1SSM C17PF11 5.32 1.87 1.05 <0.100
1 1 1 19 LP2-OL-09-1SSM C14PF11 6.04 4.17 <0.100 <0.100
1 1 1 20 LP2-OL-04-1Q C18PF21 5.53 1.98 1.34 <0.100
1 1 1 21 LP2-OL-15Q C10PF11 3.13 4.46 1.43 <0.100
1 1 1 22 LP2-OL-12SSM CO8PF11 2.94 4.12 1.02 <0.100
1 1 1 23 LRM LRMPF113 5.16 2.44 1.03 <0.100
1 1 2 1 LRM LRMPF121 4.97 2.42 1.00 <0.100
1 1 2 2 LP2-OL-15Q C10PF22 2.97 4.10 1.36 <0.100
1 1 2 3 LP2-OL-12Q CO7PF12 3.03 4.33 1.29 <0.100
1 1 2 4 LP2-OL-12SSM CO8PF12 2.97 4.20 1.02 <0.100
1 1 2 5 LP2-OL-04-1Q C18PF22 5.26 1.94 1.28 <0.100
1 1 2 6 LP2-OL-09-1SSM C14PF22 5.76 3.98 <0.100 <0.100
1 1 2 7 LP2-OL-05Q CO4PF22 6.23 1.89 1.33 <0.100
1 1 2 8 LP2-OL-04-1SSM C17PF22 5.01 1.74 0.981 <0.100
1 1 2 9 LP2-OL-12SSM CO08PF22 2.79 3.89 0.983 <0.100
1 1 2 10 LP2-OL-04-1Q C18PF12 5.24 1.90 1.26 <0.100
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Table C-3. PF Measurements of the Study Glasses — Part 1 (continued)

Set | Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
1 1 2 11 LP2-OL-12Q CO7PF22 3.07 4.30 1.32 <0.100
1 1 2 12 LRM LRMPF122 5.05 2.46 1.01 <0.100
1 1 2 13 LP2-OL-04-1SSM C17PF12 4.94 1.82 0.987 <0.100
1 1 2 14 LP2-OL-05SSM CO3PF22 5.76 1.76 0.990 <0.100
1 1 2 15 LP2-OL-15SSM CO9PF22 2.71 3.85 0.965 <0.100
1 1 2 16 LP2-OL-05Q CO04PF12 6.13 1.85 1.33 <0.100
1 1 2 17 LP2-OL-05SSM CO3PF12 5.81 1.76 0.973 <0.100
1 1 2 18 LP2-OL-09-1Q C13PF12 6.15 4.16 0.415 <0.100
1 1 2 19 LP2-OL-09-1SSM C14PF12 5.99 4.09 <0.100 <0.100
1 1 2 20 LP2-OL-15SSM CO9PF12 2.75 3.84 0.961 <0.100
1 1 2 21 LP2-OL-09-1Q C13PF22 6.29 4.32 0.378 <0.100
1 1 2 22 LP2-OL-15Q C10PF12 3.06 4.29 1.38 <0.100
1 1 2 23 LRM LRMPF123 5.14 2.54 1.03 <0.100
1 2 1 1 LRM LRMPF211 5.05 2.40 0.890 <0.100
1 2 1 2 LP2-OL-01-3Q C12PF11 2.93 1.86 0.243 <0.100
1 2 1 3 LP2-OL-17SSM C15PF21 2.77 1.78 0.881 <0.100
1 2 1 4 LP2-OL-14Q CO1PF11 2.92 4.19 0.157 <0.100
1 2 1 5 LP2-OL-14SSM CO2PF21 2.83 4.06 <0.100 <0.100
1 2 1 6 LP2-OL-17SSM C15PF11 2.83 1.76 0.888 <0.100
1 2 1 7 LP2-OL-14Q CO1PF21 2.88 4.25 0.155 <0.100
1 2 1 8 LP2-OL-07-1Q CO6PF11 5.03 3.88 0.901 <0.100
1 2 1 9 LP2-OL-01-3SSM C11PF21 2.76 1.75 <0.100 <0.100
1 2 1 10 LP2-OL-01-3SSM C11PF11 2.71 1.71 <0.100 <0.100
1 2 1 11 LP2-OL-07-1SSM CO5PF11 4.64 3.53 0.549 <0.100
1 2 1 12 LRM LRMPF212 4.86 2.23 0.856 <0.100
1 2 1 13 LP2-OL-07-1SSM CO5PF21 4.63 3.53 0.556 <0.100
1 2 1 14 LP2-OL-07-1Q CO6PF21 4.97 3.74 0.887 <0.100
1 2 1 15 LP2-OL-01-3Q C12PF21 3.06 1.92 0.264 <0.100
1 2 1 16 LP2-OL-17Q C16PF11 2.95 1.84 1.17 <0.100
1 2 1 17 LP2-OL-14SSM CO2PF11 2.77 4.04 <0.100 <0.100
1 2 1 18 LP2-OL-17Q C16PF21 3.02 1.94 1.21 <0.100
1 2 1 19 LRM LRMPF213 5.07 2.43 0.912 <0.100
1 2 2 1 LRM LRMPF221 5.10 2.46 0.981 <0.100
1 2 2 2 LP2-OL-17SSM C15PF22 2.78 1.77 0.939 <0.100
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Table C-3. PF Measurements of the Study Glasses — Part 1 (continued)

Set | Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
1 2 2 3 LP2-OL-07-1Q CO6PF12 5.14 3.94 0.991 <0.100
1 2 2 4 LP2-OL-17Q C16PF12 3.07 1.95 1.29 <0.100
1 2 2 5 LP2-OL-01-3Q C12PF12 3.02 1.87 0.325 <0.100
1 2 2 6 LP2-OL-14Q CO1PF22 2.98 4.39 0.244 <0.100
1 2 2 7 LP2-OL-07-1SSM CO5PF22 4.80 3.58 0.637 <0.100
1 2 2 8 LP2-OL-01-3Q C12PF22 3.05 1.85 0.338 <0.100
1 2 2 9 LP2-OL-01-3SSM C11PF22 2.78 1.74 <0.100 <0.100
1 2 2 10 LP2-OL-07-1Q CO6PF22 5.02 3.76 0.967 <0.100
1 2 2 11 LP2-OL-14SSM CO02PF22 2.79 4.01 <0.100 <0.100
1 2 2 12 LRM LRMPF222 5.15 2.44 0.994 <0.100
1 2 2 13 LP2-OL-17SSM C15PF12 2.85 1.79 0.958 <0.100
1 2 2 14 LP2-OL-14SSM CO02PF12 2.86 4.06 <0.100 <0.100
1 2 2 15 LP2-OL-17Q C16PF22 3.07 1.95 1.28 <0.100
1 2 2 16 LP2-OL-07-1SSM CO5PF12 4.85 3.70 0.651 <0.100
1 2 2 17 LP2-OL-01-3SSM C11PF12 2.81 1.78 <0.100 <0.100
1 2 2 18 LP2-OL-14Q CO1PF12 2.95 4.21 0.243 <0.100
1 2 2 19 LRM LRMPF223 5.18 2.43 0.992 <0.100
2 1 1 1 LRM LRMPF111 4.99 2.36 0.982 <0.100
2 1 1 2 LP2-OL-08-MODQ U25PF21 3.05 1.89 1.28 <0.100
2 1 1 3 LP2-OL-25SSM U27PF11 2.97 3.99 1.01 <0.100
2 1 1 4 LP2-0L-22Q U19PF11 3.48 1.81 1.28 <0.100
2 1 1 5 LP2-OL-19Q U18PF11 3.02 1.90 1.36 <0.100
2 1 1 6 LP2-OL-25Q UO5PF11 3.06 4.20 1.36 <0.100
2 1 1 7 LP2-OL-22SSM U02PF11 3.40 1.79 1.00 <0.100
2 1 1 8 LP2-0L-19Q U18PF21 3.02 1.86 1.34 <0.100
2 1 1 9 LP2-OL-25SSM U27PF21 3.02 4.12 1.03 <0.100
2 1 1 10 LP2-OL-19SSM U26PF11 3.05 1.81 1.03 <0.100
2 1 1 11 LP2-OL-25Q UO5PF21 3.09 4.25 1.37 <0.100
2 1 1 12 LRM LRMPF112 5.16 2.52 1.02 <0.100
2 1 1 13 LP2-OL-19SSM U26PF21 3.06 1.83 1.03 <0.100
2 1 1 14 LP2-OL-08-MODSSM U20PF21 3.01 1.76 1.03 <0.100
2 1 1 15 LP2-OL-08-MODSSM U20PF11 3.00 1.75 1.03 <0.100
2 1 1 16 LP2-0L-22Q U19PF21 3.45 1.78 1.29 <0.100
2 1 1 17 LP2-OL-13Q U17PF21 3.00 1.83 0.196 <0.100
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Table C-3. PF Measurements of the Study Glasses — Part 1 (continued)

Set | Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
2 1 1 18 LP2-OL-22SSM U02PF21 3.50 1.79 1.01 <0.100
2 1 1 19 LP2-OL-13Q U17PF11 3.00 1.85 0.197 <0.100
2 1 1 20 LP2-OL-08-MODQ U25PF11 3.11 1.86 1.30 <0.100
2 1 1 21 LP2-OL-13SSM U04PF11 2.90 1.71 <0.100 <0.100
2 1 1 22 LP2-OL-13SSM U04PF21 3.01 1.79 <0.100 <0.100
2 1 1 23 LRM LRMPF113 4.86 2.28 0.945 <0.100
2 1 2 1 LRM LRMPF121 4.68 2.27 1.02 <0.100
2 1 2 2 LP2-OL-13Q U17PF22 2.93 1.85 0.314 <0.100
2 1 2 3 LP2-OL-08-MODSSM U20PF12 2.91 1.76 1.09 <0.100
2 1 2 4 LP2-OL-19Q U18PF12 3.02 1.86 1.40 <0.100
2 1 2 5 LP2-OL-08-MODQ U25PF22 2.97 1.84 1.33 <0.100
2 1 2 6 LP2-OL-13SSM U04PF12 2.92 1.77 0.146 <0.100
2 1 2 7 LP2-OL-08-MODQ U25PF12 3.07 1.91 1.38 <0.100
2 1 2 8 LP2-OL-25Q UO5PF12 3.03 4.12 1.42 <0.100
2 1 2 9 LP2-OL-19Q U18PF22 2.99 1.88 1.41 <0.100
2 1 2 10 LP2-0L-13Q U17PF12 2.97 1.84 0.313 <0.100
2 1 2 11 LP2-OL-19SSM U26PF12 2.96 1.78 1.08 <0.100
2 1 2 12 LRM LRMPF122 4.87 2.36 1.05 <0.100
2 1 2 13 LP2-0L-22Q U19PF12 3.39 1.85 1.35 <0.100
2 1 2 14 LP2-OL-25Q UO5PF22 3.06 4.10 1.42 <0.100
2 1 2 15 LP2-OL-13SSM U04PF22 2.91 1.78 0.143 <0.100
2 1 2 16 LP2-OL-22SSM U02PF22 3.44 1.79 1.08 <0.100
2 1 2 17 LP2-OL-19SSM U26PF22 2.97 1.77 1.09 <0.100
2 1 2 18 LP2-0L-22Q U19PF22 3.47 1.87 1.39 <0.100
2 1 2 19 LP2-OL-08-MODSSM U20PF22 2.99 1.76 1.11 <0.100
2 1 2 20 LP2-OL-22SSM UO2PF12 3.45 1.81 1.10 <0.100
2 1 2 21 LP2-OL-25SSM U27PF12 3.01 3.96 1.11 <0.100
2 1 2 22 LP2-OL-25SSM U27PF22 3.02 3.97 1.10 <0.100
2 1 2 23 LRM LRMPF123 4.88 2.39 1.06 <0.100
2 2 1 1 LRM LRMPF211 4.93 2.37 0.955 <0.100
2 2 1 2 LP2-OL-18Q U30PF11 3.13 1.86 0.289 <0.100
2 2 1 3 LP2-OL-20Q UO3PF11 3.04 1.81 0.344 <0.100
2 2 1 4 LP2-OL-10-MODSSM U28PF11 6.22 1.78 1.01 <0.100
2 2 1 5 LP2-OL-10-MODSSM U28PF21 6.26 1.81 1.02 <0.100

C-19




SRNL-STI-2018-00150

Revision 0
Table C-3. PF Measurements of the Study Glasses — Part 1 (continued)

Set | Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
2 2 1 6 LP2-OL-20Q UO3PF21 3.02 1.78 0.348 <0.100
2 2 1 7 LP2-OL-03-MOD2SSM U22PF21 5.35 1.74 <0.100 <0.100
2 2 1 8 LP2-OL-10-MODQ U15PF21 6.14 1.74 1.33 <0.100
2 2 1 9 LP2-OL-03-MOD2Q UO9PF21 5.37 1.82 0.298 <0.100
2 2 1 10 LP2-OL-20SSM U16PF21 3.01 1.74 <0.100 <0.100
2 2 1 11 LP2-OL-18Q U30PF21 3.12 1.86 0.288 <0.100
2 2 1 12 LRM LRMPF212 5.02 2.32 0.964 <0.100
2 2 1 13 LP2-OL-03-MOD2Q UO9PF11 5.42 1.88 0.313 <0.100
2 2 1 14 LP2-OL-18SSM U11PF21 3.23 1.92 <0.100 <0.100
2 2 1 15 LP2-OL-24SSM U29PF21 6.37 1.78 1.04 <0.100
2 2 1 16 LP2-OL-20SSM U16PF11 2.97 1.71 <0.100 <0.100
2 2 1 17 LP2-OL-24Q UO8PF11 6.22 1.82 1.37 <0.100
2 2 1 18 LP2-OL-10-MODQ U15PF11 6.20 1.76 1.37 <0.100
2 2 1 19 LP2-OL-18SSM U11PF11 3.06 1.79 <0.100 <0.100
2 2 1 20 LP2-OL-24SSM U29PF11 5.98 1.61 0.969 <0.100
2 2 1 21 LP2-0L-24Q U08PF21 6.24 1.79 1.36 <0.100
2 2 1 22 LP2-OL-03-MOD2SSM U22PF11 5.39 1.75 <0.100 <0.100
2 2 1 23 LRM LRMPF213 4.93 2.30 0.959 <0.100
2 2 2 1 LRM LRMPF221 4.81 2.35 1.00 <0.100
2 2 2 2 LP2-OL-18SSM U11PF12 3.09 1.90 <0.100 <0.100
2 2 2 3 LP2-OL-10-MODSSM U28PF12 5.97 1.79 1.04 <0.100
2 2 2 4 LP2-OL-20SSM U16PF12 2.88 1.76 <0.100 <0.100
2 2 2 5 LP2-OL-18Q U30PF22 3.03 1.84 0.361 <0.100
2 2 2 6 LP2-OL-18SSM U11PF22 3.02 1.80 <0.100 <0.100
2 2 2 7 LP2-0L-24Q UO8PF12 5.87 1.78 1.34 <0.100
2 2 2 8 LP2-OL-24SSM U29PF12 5.87 1.69 1.02 <0.100
2 2 2 9 LP2-OL-10-MODQ U15PF22 5.89 1.75 1.34 <0.100
2 2 2 10 LP2-OL-18Q U30PF12 2.94 1.80 0.354 <0.100
2 2 2 11 LP2-OL-20SSM U16PF22 2.85 1.70 <0.100 <0.100
2 2 2 12 LRM LRMPF222 4.70 2.22 0.970 <0.100
2 2 2 13 LP2-0L-20Q UO3PF12 2.83 1.87 0.395 <0.100
2 2 2 14 LP2-OL-03-MOD2SSM U22PF12 4.98 1.77 <0.100 <0.100
2 2 2 15 LP2-0L-24Q UO8PF22 5.81 1.82 1.29 <0.100
2 2 2 16 LP2-OL-03-MOD2Q UO9PF12 4.82 1.60 0.343 <0.100
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Table C-3. PF Measurements of the Study Glasses — Part 1 (continued)

Set | Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
2 2 2 17 LP2-0L-10-MODQ U15PF12 5.99 1.74 1.33 <0.100
2 2 2 18 LP2-OL-20Q UO3PF22 2.88 1.74 0.409 <0.100
2 2 2 19 LP2-OL-24SSM U29PF22 5.93 1.66 1.00 <0.100
2 2 2 20 LP2-OL-03-MOD2Q UO9PF22 5.08 1.77 0.365 <0.100
2 2 2 21 LP2-OL-10-MODSSM U28PF22 5.95 1.73 1.02 <0.100
2 2 2 22 LP2-OL-03-MOD2SSM U22PF22 4.93 1.63 <0.100 <0.100
2 2 2 23 LRM LRMPF223 4.68 2.20 0.966 <0.100
2 3 1 1 LRM LRMPF311 4.85 2.31 0.959 <0.100
2 3 1 2 LP2-0L-21Q U06PF21 5.01 2.98 0.680 <0.100
2 3 1 3 LP2-OL-23SSM U23PF21 2.88 3.99 <0.100 <0.100
2 3 1 4 LP2-0L-21Q UO6PF11 4.95 291 0.685 <0.100
2 3 1 5 LP2-OL-11SSM UO1PF21 3.01 4.15 <0.100 <0.100
2 3 1 6 LP2-OL-21SSM U10PF11 4.96 2.88 0.434 <0.100
2 3 1 7 LP2-OL-02-1Q U24PF11 4.91 2.93 0.730 <0.100
2 3 1 8 LP2-OL-02-1SSM U21PF21 4.80 2.73 0.441 <0.100
2 3 1 9 LP2-OL-02-1Q U24PF21 4.82 2.81 0.705 <0.100
2 3 1 10 LP2-OL-16-MODQ U13PF21 2.91 2.28 1.32 <0.100
2 3 1 11 LP2-OL-11Q U14PF21 291 4.22 0.236 <0.100
2 3 1 12 LRM LRMPF312 4.95 2.39 0.980 <0.100
2 3 1 13 LP2-0L-23Q UO7PF21 2.86 4.13 0.391 <0.100
2 3 1 14 LP2-OL-16-MODSSM U12PF11 2.88 2.20 1.00 <0.100
2 3 1 15 LP2-0L-23Q UO7PF11 2.97 4.10 0.468 <0.100
2 3 1 16 LP2-OL-11Q U14PF11 2.92 4.02 0.249 <0.100
2 3 1 17 LP2-OL-16-MODSSM U12PF21 2.97 2.24 1.04 <0.100
2 3 1 18 LP2-OL-11SSM UO1PF11 2.93 3.87 <0.100 <0.100
2 3 1 19 LP2-OL-23SSM U23PF11 2.86 3.93 <0.100 <0.100
2 3 1 20 LP2-OL-21SSM U10PF21 4.84 2.80 0.425 <0.100
2 3 1 21 LP2-OL-02-1SSM U21PF11 4.89 2.80 0.446 <0.100
2 3 1 22 LP2-OL-16-MODQ U13PF11 2.89 2.24 1.31 <0.100
2 3 1 23 LRM LRMPF313 4.97 2.36 0.982 <0.100
2 3 2 1 LRM LRMPF321 4.87 2.39 0.958 <0.100
2 3 2 2 LP2-OL-11SSM UO1PF22 2.93 4.02 <0.100 <0.100
2 3 2 3 LP2-0L-23Q UO7PF12 2.99 4.19 0.459 <0.100
2 3 2 4 LP2-0L-23Q UO7PF22 2.85 4.06 0.358 <0.100
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Table C-3. PF Measurements of the Study Glasses — Part 1 (continued)

Se Block Sub-Blk [Sequence 1D Lab ID Al (wt%) B (wt%0) Fe (wt%o) Li (wt%o)
2 3 2 5 LP2-0L-21Q UO6PF22 4.98 2.97 0.660 <0.100
2 3 2 6 LP2-OL-11Q U14PF12 2.99 4.11 0.231 <0.100
2 3 2 7 LP2-OL-16-MODSSM U12PF12 2.88 2.25 1.00 <0.100
2 3 2 8 LP2-OL-02-1SSM U21PF12 4.85 2.74 0.421 <0.100
2 3 2 9 LP2-OL-16-MODSSM U12PF22 2.94 2.25 1.02 <0.100
2 3 2 10 LP2-0L-21Q UO6PF12 4.87 2.86 0.641 <0.100
2 3 2 11 LP2-OL-23SSM U23PF22 2.72 3.67 <0.100 <0.100
2 3 2 12 LRM LRMPF322 4.71 2.24 0.917 <0.100
2 3 2 13 LP2-OL-21SSM U10PF12 4.84 2.83 0.413 <0.100
2 3 2 14 LP2-OL-02-1Q U24PF12 4.83 2.85 0.698 <0.100
2 3 2 15 LP2-OL-02-1Q U24PF22 4.75 2.87 0.696 <0.100
2 3 2 16 LP2-OL-16-MODQ U13PF12 2.93 2.29 1.33 <0.100
2 3 2 17 LP2-OL-23SSM U23PF12 2.84 3.91 <0.100 <0.100
2 3 2 18 LP2-OL-02-1SSM U21PF22 4.83 2.81 0.428 <0.100
2 3 2 19 LP2-OL-21SSM U10PF22 5.01 2.87 0.415 <0.100
2 3 2 20 LP2-OL-11Q U14PF22 2.84 4.10 0.207 <0.100
2 3 2 21 LP2-OL-11SSM UO1PF12 2.99 4.12 <0.100 <0.100
2 3 2 22 LP2-OL-16-MODQ U13PF22 2.86 2.27 1.30 <0.100
2 3 2 23 LRM LRMPF323 4.88 2.37 0.961 <0.100
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Table C-4. PF Measurements of the Study Glasses — Part 2
Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
1 1 1 1 LRM LRMPF111 na 25.42 <0.100 na
1 1 1 2 LP2-OL-12SSM CO8PF21 na 16.11 <0.100 na
1 1 1 3 LP2-OL-04-1SSM C17PF21 na 15.45 <0.100 na
1 1 1 4 LP2-0L-12Q CO7PF11 na 17.23 <0.100 na
1 1 1 5 LP2-OL-1555M CO9PF11 na 16.35 2.44 na
1 1 1 6 LP2-OL-05Q CO4PF11 na 19.16 <0.100 na
1 1 1 7 LP2-OL-05Q C04PF21 na 19.21 <0.100 na
1 1 1 8 LP2-OL-09-1Q C13PF11 na 19.05 1.21 na
1 1 1 9 LP2-OL-09-1Q C13PF21 na 18.79 1.23 na
1 1 1 10 LP2-OL-04-1Q C18PF11 na 16.74 <0.100 na
1 1 1 11 LP2-OL-15SSM CO9PF21 na 15.04 2.51 na
1 1 1 12 LRM LRMPF112 na 26.51 <0.100 na
1 1 1 13 LP2-OL-09-1SSM C14PF21 na 18.05 1.12 na
1 1 1 14 LP2-OL-05SSM CO3PF21 na 18.31 <0.100 na
1 1 1 15 LP2-OL-12Q CO7PF21 na 17.36 <0.100 na
1 1 1 16 LP2-OL-055SM CO03PF11 na 17.65 <0.100 na
1 1 1 17 LP2-OL-15Q C10PF21 na 16.99 2.81 na
1 1 1 18 LP2-OL-04-1SSM C17PF11 na 15.43 <0.100 na
1 1 1 19 LP2-OL-09-1SSM C14PF11 na 17.47 1.16 na
1 1 1 20 LP2-OL-04-1Q C18PF21 na 16.16 <0.100 na
1 1 1 21 LP2-OL-15Q C10PF11 na 16.62 2.81 na
1 1 1 22 LP2-OL-12SSM CO8PF11 na 16.01 <0.100 na
1 1 1 23 LRM LRMPF113 na 27.49 <0.100 na
1 1 2 1 LRM LRMPF121 na 24.67 <0.100 na
1 1 2 2 LP2-OL-15Q C10PF22 na 17.57 2.63 na
1 1 2 3 LP2-OL-12Q CO7PF12 na 16.44 <0.100 na
1 1 2 4 LP2-OL-12SSM CO8PF12 na 15.21 <0.100 na
1 1 2 5 LP2-OL-04-1Q C18PF22 na 17.00 <0.100 na
1 1 2 6 LP2-OL-09-1SSM C14PF22 na 17.63 1.10 na
1 1 2 7 LP2-OL-05Q CO4PF22 na 18.98 <0.100 na
1 1 2 8 LP2-OL-04-1SSM C17PF22 na 15.45 <0.100 na
1 1 2 9 LP2-OL-12SSM CO08PF22 na 16.08 <0.100 na
1 1 2 10 LP2-OL-04-1Q C18PF12 na 17.48 <0.100 na
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Table C-4. PF Measurements of the Study Glasses — Part 2 (continued)

Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
1 1 2 11 LP2-OL-12Q CO7PF22 na 16.91 <0.100 na
1 1 2 12 LRM LRMPF122 na 26.48 <0.100 na
1 1 2 13 LP2-OL-04-1SSM C17PF12 na 15.66 0.114 na
1 1 2 14 LP2-OL-05SSM CO3PF22 na 17.35 <0.100 na
1 1 2 15 LP2-OL-15SSM CO9PF22 na 15.53 2.41 na
1 1 2 16 LP2-OL-05Q CO04PF12 na 18.64 <0.100 na
1 1 2 17 LP2-OL-05SSM CO3PF12 na 16.73 <0.100 na
1 1 2 18 LP2-OL-09-1Q C13PF12 na 18.64 1.20 na
1 1 2 19 LP2-OL-09-1SSM C14PF12 na 17.33 1.13 na
1 1 2 20 LP2-OL-15SSM CO9PF12 na 15.30 2.43 na
1 1 2 21 LP2-OL-09-1Q C13PF22 na 18.27 1.20 na
1 1 2 22 LP2-OL-15Q C10PF12 na 16.99 2.66 na
1 1 2 23 LRM LRMPF123 na 26.60 <0.100 na
1 2 1 1 LRM LRMPF211 na 27.42 <0.100 na
1 2 1 2 LP2-OL-01-3Q C12PF11 na 22.38 <0.100 na
1 2 1 3 LP2-OL-17SSM C15PF21 na 16.57 2.47 na
1 2 1 4 LP2-OL-14Q CO1PF11 na 16.36 <0.100 na
1 2 1 5 LP2-OL-14SSM CO02PF21 na 15.89 <0.100 na
1 2 1 6 LP2-OL-17SSM C15PF11 na 15.92 2.47 na
1 2 1 7 LP2-OL-14Q CO1PF21 na 15.39 <0.100 na
1 2 1 8 LP2-OL-07-1Q CO6PF11 na 17.29 <0.100 na
1 2 1 9 LP2-OL-01-3SSM C11PF21 na 21.08 <0.100 na
1 2 1 10 LP2-OL-01-3SSM C11PF11 na 20.54 <0.100 na
1 2 1 11 LP2-OL-07-1SSM CO5PF11 na 15.90 <0.100 na
1 2 1 12 LRM LRMPF212 na 27.06 <0.100 na
1 2 1 13 LP2-OL-07-1SSM CO5PF21 na 15.52 <0.100 na
1 2 1 14 LP2-OL-07-1Q CO6PF21 na 17.53 <0.100 na
1 2 1 15 LP2-0L-01-3Q C12PF21 na 22.34 <0.100 na
1 2 1 16 LP2-OL-17Q C16PF11 na 17.94 2.60 na
1 2 1 17 LP2-OL-14SSM CO2PF11 na 14.88 <0.100 na
1 2 1 18 LP2-OL-17Q C16PF21 na 17.34 2.66 na
1 2 1 19 LRM LRMPF213 na 27.00 <0.100 na
1 2 2 1 LRM LRMPF221 na 26.39 <0.100 na
1 2 2 2 LP2-OL-17SSM C15PF22 na 17.35 2.43 na
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Table C-4. PF Measurements of the Study Glasses — Part 2 (continued)

Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
1 2 2 3 LP2-OL-07-1Q CO6PF12 na 17.81 <0.100 na
1 2 2 4 LP2-OL-17Q C16PF12 na 18.15 2.74 na
1 2 2 5 LP2-OL-01-3Q C12PF12 na 22,51 <0.100 na
1 2 2 6 LP2-OL-14Q CO1PF22 na 15.87 <0.100 na
1 2 2 7 LP2-OL-07-1SSM CO5PF22 na 15.93 <0.100 na
1 2 2 8 LP2-OL-01-3Q C12PF22 na 22.42 <0.100 na
1 2 2 9 LP2-OL-01-3SSM C11PF22 na 21.71 <0.100 na
1 2 2 10 LP2-OL-07-1Q CO6PF22 na 17.49 <0.100 na
1 2 2 11 LP2-OL-14SSM CO02PF22 na 14.96 <0.100 na
1 2 2 12 LRM LRMPF222 na 27.23 <0.100 na
1 2 2 13 LP2-OL-17SSM C15PF12 na 16.50 2.50 na
1 2 2 14 LP2-OL-14SSM CO02PF12 na 15.34 <0.100 na
1 2 2 15 LP2-OL-17Q C16PF22 na 17.69 2.71 na
1 2 2 16 LP2-OL-07-1SSM CO5PF12 na 16.22 <0.100 na
1 2 2 17 LP2-OL-01-3SSM C11PF12 na 20.44 <0.100 na
1 2 2 18 LP2-OL-14Q CO1PF12 na 15.46 <0.100 na
1 2 2 19 LRM LRMPF223 na 25.32 <0.100 na
2 1 1 1 LRM LRMPF111 na 23.48 0.147 na
2 1 1 2 LP2-OL-08-MODQ U25PF21 na 16.91 0.345 na
2 1 1 3 LP2-OL-25SSM U27PF11 na 16.64 2.63 na
2 1 1 4 LP2-0L-22Q U19PF11 na 17.29 2.80 na
2 1 1 5 LP2-0L-19Q U18PF11 na 20.76 2.89 na
2 1 1 6 LP2-OL-25Q UO5PF11 na 17.10 2.93 na
2 1 1 7 LP2-OL-22SSM U02PF11 na 17.28 2.66 na
2 1 1 8 LP2-0L-19Q U18PF21 na 20.42 2.86 na
2 1 1 9 LP2-OL-25SSM U27PF21 na 16.98 2.81 na
2 1 1 10 LP2-OL-19SSM U26PF11 na 20.24 2.79 na
2 1 1 11 LP2-OL-25Q UO5PF21 na 17.27 2.96 na
2 1 1 12 LRM LRMPF112 na 25.72 0.161 na
2 1 1 13 LP2-OL-19SSM U26PF21 na 20.30 2.73 na
2 1 1 14 LP2-OL-08-MODSSM U20PF21 na 16.76 0.174 na
2 1 1 15 LP2-OL-08-MODSSM U20PF11 na 16.70 0.150 na
2 1 1 16 LP2-0L-22Q U19PF21 na 17.33 2.78 na
2 1 1 17 LP2-OL-13Q U17PF21 na 16.97 0.196 na
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Table C-4. PF Measurements of the Study Glasses — Part 2 (continued)

Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
2 1 1 18 LP2-OL-22SSM U02PF21 na 17.45 2.72 na
2 1 1 19 LP2-OL-13Q U17PF11 na 17.07 0.185 na
2 1 1 20 LP2-OL-08-MODQ U25PF11 na 17.17 0.319 na
2 1 1 21 LP2-OL-13SSM U04PF11 na 16.32 <0.100 na
2 1 1 22 LP2-OL-13SSM U04PF21 na 16.96 <0.100 na
2 1 1 23 LRM LRMPF113 na 24.74 <0.100 na
2 1 2 1 LRM LRMPF121 na 26.37 0.184 na
2 1 2 2 LP2-0L-13Q U17PF22 na 15.93 0.262 na
2 1 2 3 LP2-OL-08-MODSSM U20PF12 na 15.70 0.276 na
2 1 2 4 LP2-OL-19Q U18PF12 na 19.46 2.83 na
2 1 2 5 LP2-OL-08-MODQ U25PF22 na 15.84 0.406 na
2 1 2 6 LP2-OL-13SSM U04PF12 na 15.78 0.165 na
2 1 2 7 LP2-OL-08-MODQ U25PF12 na 16.43 0.417 na
2 1 2 8 LP2-OL-25Q UO5PF12 na 16.36 2.91 na
2 1 2 9 LP2-0L-19Q U18PF22 na 20.04 2.84 na
2 1 2 10 LP2-0L-13Q U17PF12 na 15.86 0.230 na
2 1 2 11 LP2-OL-19SSM U26PF12 na 20.11 2.67 na
2 1 2 12 LRM LRMPF122 na 25.81 0.180 na
2 1 2 13 LP2-0L-22Q U19PF12 na 16.39 2.81 na
2 1 2 14 LP2-0L-25Q UO5PF22 na 16.25 2.89 na
2 1 2 15 LP2-OL-13SSM U04PF22 na 15.82 0.242 na
2 1 2 16 LP2-OL-22SSM U02PF22 na 16.51 2.74 na
2 1 2 17 LP2-OL-19SSM U26PF22 na 20.68 2.70 na
2 1 2 18 LP2-0L-22Q U19PF22 na 16.90 2.86 na
2 1 2 19 LP2-OL-08-MODSSM U20PF22 na 15.82 0.261 na
2 1 2 20 LP2-OL-22SSM U02PF12 na 16.62 2.68 na
2 1 2 21 LP2-OL-25SSM U27PF12 na 15.95 2.76 na
2 1 2 22 LP2-OL-25SSM U27PF22 na 16.35 2.81 na
2 1 2 23 LRM LRMPF123 na 26.17 0.182 na
2 2 1 1 LRM LRMPF211 na 25.61 <0.100 na
2 2 1 2 LP2-OL-18Q U30PF11 na 15.60 3.05 na
2 2 1 3 LP2-0L-20Q UO3PF11 na 20.88 0.143 na
2 2 1 4 LP2-OL-10-MODSSM U28PF11 0.535 18.04 <0.100 1.92
2 2 1 5 LP2-OL-10-MODSSM U28PF21 0.559 18.28 <0.100 2.00
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Table C-4. PF Measurements of the Study Glasses — Part 2 (continued)

Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
2 2 1 6 LP2-0L-20Q UO3PF21 na 21.07 0.148 na
2 2 1 7 LP2-OL-03-MOD2SSM U22PF21 na 15.43 2.18 na
2 2 1 8 LP2-OL-10-MODQ U15PF21 na 18.07 0.172 na
2 2 1 9 LP2-OL-03-MOD2Q U09PF21 na 15.82 2.47 na
2 2 1 10 LP2-OL-20SSM U16PF21 na 20.55 <0.100 na
2 2 1 11 LP2-OL-18Q U30PF21 na 15.42 3.15 na
2 2 1 12 LRM LRMPF212 na 24.70 <0.100 na
2 2 1 13 LP2-OL-03-MOD2Q UO9PF11 na 15.68 2.47 na
2 2 1 14 LP2-OL-18SSM U11PF21 na 16.19 2.98 na
2 2 1 15 LP2-OL-24SSM U29PF21 na 15.52 <0.100 na
2 2 1 16 LP2-OL-20SSM U16PF11 na 19.50 <0.100 na
2 2 1 17 LP2-0L-24Q UO8PF11 na 15.07 0.130 na
2 2 1 18 LP2-0L-10-MODQ U15PF11 na 17.47 0.179 na
2 2 1 19 LP2-OL-18SSM U11PF11 na 15.77 2.80 na
2 2 1 20 LP2-OL-24SSM U29PF11 na 15.30 <0.100 na
2 2 1 21 LP2-0L-24Q UO08PF21 na 15.18 0.127 na
2 2 1 22 LP2-OL-03-MOD2SSM U22PF11 na 16.12 2.19 na
2 2 1 23 LRM LRMPF213 na 25.34 <0.100 na
2 2 2 1 LRM LRMPF221 na 25.06 0.175 na
2 2 2 2 LP2-OL-18SSM U11PF12 na 16.95 2.85 na
2 2 2 3 LP2-OL-10-MODSSM U28PF12 0.557 18.63 0.132 1.86
2 2 2 4 LP2-OL-20SSM U16PF12 na 21.06 0.179 na
2 2 2 5 LP2-OL-18Q U30PF22 na 16.52 2.99 na
2 2 2 6 LP2-OL-18SSM U11PF22 na 16.81 2.81 na
2 2 2 7 LP2-0L-24Q UO8PF12 na 16.65 0.274 na
2 2 2 8 LP2-OL-24SSM U29PF12 na 16.36 0.189 na
2 2 2 9 LP2-OL-10-MODQ U15PF22 na 18.05 0.216 na
2 2 2 10 LP2-OL-18Q U30PF12 na 16.24 2.93 na
2 2 2 11 LP2-OL-20SSM U16PF22 na 20.79 0.171 na
2 2 2 12 LRM LRMPF222 na 25.69 0.143 na
2 2 2 13 LP2-0L-20Q UO3PF12 na 20.52 0.225 na
2 2 2 14 LP2-OL-03-MOD2SSM U22PF12 na 16.24 2.08 na
2 2 2 15 LP2-0L-24Q UO8PF22 na 16.59 0.258 na
2 2 2 16 LP2-OL-03-MOD2Q UO9PF12 na 16.13 2.09 na
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Table C-4. PF Measurements of the Study Glasses — Part 2 (continued)

Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
2 2 2 17 LP2-0L-10-MODQ U15PF12 na 18.31 0.260 na
2 2 2 18 LP2-OL-20Q UO3PF22 na 20.81 0.296 na
2 2 2 19 LP2-OL-24SSM U29PF22 na 16.14 0.115 na
2 2 2 20 LP2-OL-03-MOD2Q UO9PF22 na 16.17 2.31 na
2 2 2 21 LP2-OL-10-MODSSM U28PF22 0.594 18.21 <0.100 1.89
2 2 2 22 LP2-OL-03-MOD2SSM U22PF22 na 16.22 2.04 na
2 2 2 23 LRM LRMPF223 na 25.67 0.193 na
2 3 1 1 LRM LRMPF311 na 27.59 0.108 na
2 3 1 2 LP2-0L-21Q U06PF21 na 19.70 1.42 na
2 3 1 3 LP2-OL-23SSM U23PF21 na 17.26 2.73 na
2 3 1 4 LP2-0L-21Q UO6PF11 na 21.02 1.45 na
2 3 1 5 LP2-OL-11SSM U01PF21 na 17.18 <0.100 na
2 3 1 6 LP2-OL-21SSM U10PF11 na 19.08 1.28 na
2 3 1 7 LP2-OL-02-1Q U24PF11 na 18.94 1.40 na
2 3 1 8 LP2-OL-02-1SSM U21PF21 na 20.18 1.28 2,51
2 3 1 9 LP2-OL-02-1Q U24PF21 na 20.69 1.33 na
2 3 1 10 LP2-OL-16-MODQ U13PF21 na 24.43 0.313 na
2 3 1 11 LP2-OL-11Q U14PF21 na 17.21 0.146 na
2 3 1 12 LRM LRMPF312 na 26.47 <0.100 na
2 3 1 13 LP2-0L-23Q UO7PF21 na 17.18 2.83 na
2 3 1 14 LP2-OL-16-MODSSM U12PF11 na 22.50 0.177 na
2 3 1 15 LP2-0L-23Q UO7PF11 na 17.40 2.75 na
2 3 1 16 LP2-OL-11Q U14PF11 na 18.11 0.232 na
2 3 1 17 LP2-OL-16-MODSSM U12PF21 na 24.26 0.229 na
2 3 1 18 LP2-OL-11SSM UO1PF11 na 18.01 <0.100 na
2 3 1 19 LP2-OL-23SSM U23PF11 na 18.06 2.60 na
2 3 1 20 LP2-OL-21SSM U10PF21 na 19.27 1.23 na
2 3 1 21 LP2-OL-02-1SSM U21PF11 na 18.42 1.29 2.53
2 3 1 22 LP2-OL-16-MODQ U13PF11 na 22.59 0.338 na
2 3 1 23 LRM LRMPF313 na 27.25 <0.100 na
2 3 2 1 LRM LRMPF321 na 27.16 <0.100 na
2 3 2 2 LP2-OL-11SSM UO1PF22 na 16.37 <0.100 na
2 3 2 3 LP2-0L-23Q UO7PF12 na 17.06 2.82 na
2 3 2 4 LP2-0L-23Q UO7PF22 na 16.44 2.77 na
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Table C-4. PF Measurements of the Study Glasses — Part 2 (continued)

Set | Block Sub-Blk Sequence 1D Lab ID P (wt%) Si (Wt%o) Sn (wt%o) Zr (Wt%)
2 3 2 5 LP2-0L-21Q UO6PF22 na 19.26 1.41 na
2 3 2 6 LP2-OL-11Q U14PF12 na 16.27 0.332 na
2 3 2 7 LP2-OL-16-MODSSM U12PF12 na 22.76 0.205 na
2 3 2 8 LP2-OL-02-1SSM U21PF12 na 18.68 1.31 2.53
2 3 2 9 LP2-OL-16-MODSSM U12PF22 na 23.14 0.240 na
2 3 2 10 LP2-0L-21Q UO6PF12 na 18.73 1.38 na
2 3 2 11 LP2-OL-23SSM U23PF22 na 15.72 2.56 na
2 3 2 12 LRM LRMPF322 na 27.02 <0.100 na
2 3 2 13 LP2-OL-21SSM U10PF12 na 19.10 1.29 na
2 3 2 14 LP2-OL-02-1Q U24PF12 na 18.77 1.36 na
2 3 2 15 LP2-OL-02-1Q U24PF22 na 18.48 1.32 na
2 3 2 16 LP2-OL-16-MODQ U13PF12 na 23.42 0.405 na
2 3 2 17 LP2-OL-23SSM U23PF12 na 17.46 2.61 na
2 3 2 18 LP2-OL-02-1SSM U21PF22 na 18.82 1.32 2.54
2 3 2 19 LP2-OL-21SSM U10PF22 na 19.67 1.26 na
2 3 2 20 LP2-OL-11Q U14PF22 na 16.93 0.125 na
2 3 2 21 LP2-OL-11SSM UO1PF12 na 17.16 <0.100 na
2 3 2 22 LP2-OL-16-MODQ U13PF22 na 22.85 0.329 na
2 3 2 23 LRM LRMPF323 na 27.86 <0.100 na
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Table C-5. KH Measurements of the Study Glasses
Set | Block | Sub-Blk | Sequence 1D Lab ID Cl (wt%) F (wt%)
1 1 1 1 LRM LRMKH111 <0.05 0.867
1 1 1 2 LP2-OL-15Q C10KH11 0.052 0.072
1 1 1 3 LP2-0L-01-3Q C12KH11 <0.05 0.069
1 1 1 4 LP2-OL-125SM CO8KH21 0.227 0.51
1 1 1 5 LP2-OL-155SM CO9KH11 <0.05 0.059
1 1 1 6 LP2-OL-15SSM CO9KH21 <0.05 0.061
1 1 1 7 LP2-0OL-04-1Q C18KH11 <0.05 0.077
1 1 1 8 LP2-0L-01-3Q C12KH21 <0.05 0.071
1 1 1 9 LP2-OL-01-35SM C11KH11 <0.05 0.06
1 1 1 10 LP2-OL-14Q CO1KH21 <0.05 0.065
1 1 1 11 LP2-OL-01-3SSM C11KH21 <0.05 0.061
1 1 1 12 LRM LRMKH112 <0.05 0.899
1 1 1 13 LP2-OL-04-1SSM C17KH11 <0.05 0.069
1 1 1 14 LP2-0OL-04-1Q C18KH21 <0.05 0.079
1 1 1 15 LP2-OL-15Q C10KH21 <0.05 0.068
1 1 1 16 LP2-OL-14SSM C02KH21 <0.05 0.059
1 1 1 17 LP2-OL-12Q CO7KH11 0.339 0.573
1 1 1 18 LP2-OL-14SSM CO2KH11 <0.05 0.055
1 1 1 19 LP2-0OL-12Q CO7KH21 0.338 0.574
1 1 1 20 LP2-OL-14Q CO1KH11 0.054 0.07
1 1 1 21 LP2-OL-125SM CO8KH11 0.22 0.503
1 1 1 22 LP2-OL-04-1SSM C17KH21 <0.05 0.073
1 1 1 23 LRM LRMKH213 <0.05 0.857
1 1 2 1 LRM LRMKH121 <0.05 0.846
1 1 2 2 LP2-OL-01-3SSM C11KH12 <0.05 0.063
1 1 2 3 LP2-OL-12SSM CO8KH12 0.233 0.518
1 1 2 4 LP2-OL-14SSM CO2KH12 <0.05 0.056
1 1 2 5 LP2-OL-14Q CO1KH12 0.054 0.071
1 1 2 6 LP2-OL-12Q CO7KH12 0.349 0.592
1 1 2 7 LP2-OL-15SSM CO9KH22 <0.05 0.062
1 1 2 8 LP2-OL-14SSM CO2KH22 <0.05 0.056
1 1 2 9 LP2-OL-155SM CO9KH12 <0.05 0.064
1 1 2 10 LP2-0L-01-3Q C12KH12 <0.05 0.076
1 1 2 11 LP2-OL-14Q CO1KH22 0.054 0.075
1 1 2 12 LRM LRMKH122 <0.05 0.865
1 1 2 13 LP2-OL-01-3SSM C11KH22 <0.05 0.062
1 1 2 14 LP2-OL-15Q C10KH22 0.058 0.072
1 1 2 15 LP2-OL-04-1Q C18KH22 <0.05 0.079
1 1 2 16 LP2-0L-01-3Q C12KH22 <0.05 0.073
1 1 2 17 LP2-OL-125SM CO8KH22 0.227 0.496
1 1 2 18 LP2-OL-15Q C10KH12 0.055 0.066
1 1 2 19 LP2-0OL-12Q CO7KH22 0.367 0.604
1 1 2 20 LP2-OL-04-1SSM C17KH12 <0.05 0.07
1 1 2 21 LP2-OL-04-1Q C18KH12 <0.05 0.08
1 1 2 22 LP2-OL-04-1SSM C17KH22 <0.05 0.073
1 1 2 23 LRM LRMKH123 <0.05 0.863
1 2 1 1 LRM LRMKH211 <0.05 0.863
1 2 1 2 LP2-OL-05Q CO4KH21 0.281 0.558
1 2 1 3 LP2-OL-09-1SSM C14KH21 <0.05 <0.05
1 2 1 4 LP2-OL-17SSM C15KH21 0.195 0.532
1 2 1 5 LP2-OL-07-1Q CO6KH21 0.21 0.107
1 2 1 6 LP2-OL-055SM CO3KH11 0.188 0.522
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Table C-5. KH Measurements of the Study Glasses (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Cl (wt%) F (wt%)
1 2 1 7 LP2-OL-09-1Q C13KH11 <0.05 0.074
1 2 1 8 LP2-OL-07-1SSM CO5KH11 0.137 0.1
1 2 1 9 LP2-OL-05Q C04KH11 0.296 0.639
1 2 1 10 LP2-OL-17Q C16KH11 0.348 0.626
1 2 1 11 LP2-OL-07-1Q COBKH11 0.196 0.124
1 2 1 12 LRM LRMKH212 <0.05 0.878
1 2 1 13 LP2-OL-09-1Q C13KH21 <0.05 0.057
1 2 1 14 LP2-OL-07-1SSM CO5KH21 0.131 0.111
1 2 1 15 LP2-OL-17Q C16KH21 0.308 0.563
1 2 1 16 LP2-OL-05SSM CO3KH21 0.188 0.466
1 2 1 17 LP2-OL-09-1SSM C14KH11 <0.05 <0.05
1 2 1 18 LP2-OL-17SSM C15KH11 0.183 0.485
1 2 1 19 LRM LRMKH213 <0.05 0.875
1 2 2 1 LRM LRMKH221 <0.05 0.869
1 2 2 2 LP2-OL-09-1Q C13KH12 <0.05 0.078
1 2 2 3 LP2-OL-05SSM CO3KH22 0.187 0.515
1 2 2 4 LP2-0OL-05Q C04KH12 0.289 0.601
1 2 2 5 LP2-OL-07-1Q CO6KH22 0.203 0.13
1 2 2 6 LP2-OL-17SSM C15KH22 0.198 0.532
1 2 2 7 LP2-OL-05SSM CO3KH12 0.21 0.496
1 2 2 8 LP2-OL-17SSM C15KH12 0.184 0.51
1 2 2 9 LP2-OL-09-1Q C13KH22 <0.05 0.059
1 2 2 10 LP2-OL-07-1Q CO6KH12 0.208 0.126
1 2 2 11 LP2-OL-09-1SSM C14KH12 <0.05 0.067
1 2 2 12 LRM LRMK222 <0.05 0.867
1 2 2 13 LP2-OL-17Q C16KH22 0.336 0.596
1 2 2 14 LP2-OL-07-1SSM CO5KH22 0.132 0.109
1 2 2 15 LP2-OL-17Q C16KH12 0.324 0.628
1 2 2 16 LP2-OL-05Q C04KH22 0.302 0.582
1 2 2 17 LP2-OL-07-1SSM CO5KH12 0.136 0.114
1 2 2 18 LP2-OL-09-1SSM C14KH22 <0.05 0.054
1 2 2 19 LRM LRMKH223 <0.05 0.894
2 1 1 1 LRM LRMKH111 <0.05 0.902
2 1 1 2 LP2-OL-08-MODSSM U20KH11 <0.05 0.071
2 1 1 3 LP2-0OL-13Q U17KH11 0.291 0.57
2 1 1 4 LP2-OL-25SSM U27KH11 <0.05 0.061
2 1 1 5 LP2-OL-22SSM U02KH21 <0.05 0.06
2 1 1 6 LP2-OL-19SSM U26KH11 <0.05 0.058
2 1 1 7 LP2-OL-13SSM U04KH21 0.133 0.495
2 1 1 8 LP2-OL-13SSM U04KH11 0.129 0.49
2 1 1 9 LP2-OL-08-MODQ U25KH11 0.06 0.074
2 1 1 10 LP2-OL-13Q U17KH21 0.309 0.625
2 1 1 11 LP2-OL-25Q U05KH21 0.059 0.079
2 1 1 12 LRM LRMKH112 <0.05 0.882
2 1 1 13 LP2-0OL-19Q U18KH11 0.055 0.072
2 1 1 14 LP2-OL-22Q U19KH21 <0.05 0.067
2 1 1 15 LP2-OL-25SSM U27KH21 <0.05 0.079
2 1 1 16 LP2-OL-19Q U18KH21 0.053 0.075
2 1 1 17 LP2-OL-08-MODQ U25KH21 0.058 0.074
2 1 1 18 LP2-OL-25Q U05KH11 0.058 0.073
2 1 1 19 LP2-OL-08-MODSSM U20KH21 <0.05 0.06
2 1 1 20 LP2-0OL-22Q U19KH11 <0.05 0.069
2 1 1 21 LP2-OL-19SSM U26KH21 <0.05 0.077
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Table C-5. KH Measurements of the Study Glasses (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Cl (wt%) F (wt%)
2 1 1 22 LP2-OL-22SSM U02KH11 <0.05 0.062
2 1 1 23 LRM LRMKH113 <0.05 0.883
2 1 2 1 LRM LRMKH121 <0.05 0.895
2 1 2 2 LP2-0OL-19Q U18KH12 0.057 0.096
2 1 2 3 LP2-OL-13SSM U04KH22 0.143 0.484
2 1 2 4 LP2-0OL-13Q UL17KH22 0.3 0.611
2 1 2 5 LP2-OL-08-MODQ U25KH22 0.063 0.079
2 1 2 6 LP2-OL-08-MODQ U25KH12 0.057 0.08
2 1 2 7 LP2-0L-22Q U19KH12 <0.05 0.084
2 1 2 8 LP2-OL-22Q U19KH22 <0.05 0.079
2 1 2 9 LP2-OL-25SSM U27KH12 <0.05 0.074
2 1 2 10 LP2-OL-25Q U05KH22 0.056 0.076
2 1 2 11 LP2-OL-19SSM U26KH22 <0.05 0.071
2 1 2 12 LRM LRMKH122 <0.05 0.845
2 1 2 13 LP2-OL-13SSM U04KH12 0.137 0.492
2 1 2 14 LP2-OL-08-MODSSM U20KH22 <0.05 0.067
2 1 2 15 LP2-0OL-19Q U18KH22 0.057 0.08
2 1 2 16 LP2-OL-25Q U05KH12 0.058 0.074
2 1 2 17 LP2-OL-13Q U17KH12 0.294 0.575
2 1 2 18 LP2-OL-08-MODSSM U20KH12 <0.05 0.061
2 1 2 19 LP2-OL-22SSM U02KH12 <0.05 0.063
2 1 2 20 LP2-OL-19SSM U26KH12 <0.05 0.067
2 1 2 21 LP2-OL-22SSM U02KH22 <0.05 0.075
2 1 2 22 LP2-OL-25SSM U27KH22 <0.05 0.068
2 1 2 23 LRM LRMKH123 <0.05 0.884
2 2 1 1 LRM LRMKH211 <0.05 0.917
2 2 1 2 LP2-OL-24SSM U29KH21 <0.05 0.056
2 2 1 3 LP2-0OL-24Q U0SKH11 0.062 0.101
2 2 1 4 LP2-OL-20Q U03KH21 0.068 0.077
2 2 1 5 LP2-OL-10-MODSSM U28KH11 0.116 0.483
2 2 1 6 LP2-0OL-03-MOD2SSM U22KH11 <0.05 <0.05
2 2 1 7 LP2-OL-18Q U30KH21 0.332 0.613
2 2 1 8 LP2-OL-24SSM U29KH11 <0.05 0.067
2 2 1 9 LP2-OL-24Q U08KH21 0.064 0.117
2 2 1 10 LP2-OL-18SSM U11KH11 0.099 0.54
2 2 1 11 LP2-0L-03-MOD2Q U09KH21 0.069 0.101
2 2 1 12 LRM LRMKH212 <0.05 0.941
2 2 1 13 LP2-OL-20SSM U16KH21 <0.05 0.081
2 2 1 14 LP2-OL-18Q U30KH11 0.314 0.637
2 2 1 15 LP2-OL-10-MODQ U15KH21 0.396 0.644
2 2 1 16 LP2-OL-10-MODSSM U28KH21 0.115 0.499
2 2 1 17 LP2-0L-03-MOD2Q U09KH11 0.067 0.1
2 2 1 18 LP2-0L-20Q UO3KH11 0.065 0.079
2 2 1 19 LP2-OL-03-MOD2SSM U22KH21 <0.05 <0.05
2 2 1 20 LP2-OL-20SSM U16KH11 <0.05 0.09
2 2 1 21 LP2-OL-10-MODQ U15KH11 0.377 0.659
2 2 1 22 LRM LRMKH213 <0.05 0.911
2 2 2 1 LRM LRMKH221 <0.05 0.929
2 2 2 2 LP2-OL-18Q U30KH12 0.303 0.642
2 2 2 3 LP2-0OL-03-MOD2SSM U22KH12 <0.05 0.061
2 2 2 4 LP2-OL-20SSM U16KH22 <0.05 0.07
2 2 2 5 LP2-0OL-24Q U08KH22 0.057 0.079
2 2 2 6 LP2-OL-20SSM U16KH12 <0.05 0.069
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Table C-5. KH Measurements of the Study Glasses (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Cl (wt%) F (wt%)
2 2 2 7 LP2-OL-18SSM U11KH12 0.093 0.497
2 2 2 8 LP2-OL-24SSM U29KH22 <0.05 0.096
2 2 2 9 LP2-OL-18Q U30KH22 0.322 0.628
2 2 2 10 LP2-0L-03-MOD2Q U09KH22 0.067 0.11
2 2 2 11 LRM LRMKH222 <0.05 0.905
2 2 2 12 LP2-OL-10-MODSSM U28KH22 0.108 0.525
2 2 2 13 LP2-OL-24SSM U29KH12 <0.05 0.06
2 2 2 14 LP2-OL-20Q UO3KH12 0.061 0.077
2 2 2 15 LP2-OL-03-MOD2SSM U22KH22 <0.05 0.065
2 2 2 16 LP2-OL-10-MODQ U15KH12 0.373 0.644
2 2 2 17 LP2-OL-10-MODSSM U28KH12 0.103 0.478
2 2 2 18 LP2-OL-20Q U03KH22 0.064 0.091
2 2 2 19 LP2-0OL-24Q U0BKH12 0.061 0.083
2 2 2 20 LP2-OL-10-MODQ U15KH22 0.366 0.646
2 2 2 21 LP2-0OL-03-MOD2Q U09KH12 0.066 0.099
2 2 2 22 LRM LRMKH223 <0.05 0.911
2 3 1 1 LRM LRMKH311 <0.05 0.905
2 3 1 2 LP2-OL-21SSM UL10KH11 0.074 0.219
2 3 1 3 LP2-OL-11SSM UO01KH21 <0.05 0.066
2 3 1 4 LP2-0L-21Q U06KH21 0.157 0.265
2 3 1 5 LP2-OL-21SSM U10KH21 0.073 0.231
2 3 1 6 LP2-OL-23SSM U23KH11 <0.05 0.051
2 3 1 7 LP2-OL-11Q U14KH11 0.05 0.076
2 3 1 8 LP2-OL-23SSM U23KH21 <0.05 0.054
2 3 1 9 LP2-OL-02-1Q U24KH21 0.145 0.257
2 3 1 10 LP2-OL-11Q U14KH21 0.051 0.073
2 3 1 11 LP2-OL-16-MODQ U13KH11 0.051 0.073
2 3 1 12 LRM LRMKH312 <0.05 0.938
2 3 1 13 LP2-OL-11SSM UO01KH11 <0.05 0.068
2 3 1 14 LP2-OL-16-MODSSM U12KH11 <0.05 0.051
2 3 1 15 LP2-0OL-23Q UO7KH21 0.055 0.071
2 3 1 16 LP2-OL-16-MODSSM U12KH21 <0.05 0.058
2 3 1 17 LP2-OL-02-1SSM U21KH21 <0.05 0.181
2 3 1 18 LP2-0OL-23Q UO7KH11 0.055 0.071
2 3 1 19 LP2-OL-16-MODQ U13KH21 0.053 0.074
2 3 1 20 LP2-0L-21Q U06KH11 0.162 0.266
2 3 1 21 LP2-OL-02-1SSM U21KH11 <0.05 0.182
2 3 1 22 LP2-OL-02-1Q U24KH11 0.149 0.259
2 3 1 23 LRM LRMKH313 <0.05 0.938
2 3 2 1 LRM LRMKH321 <0.05 0.919
2 3 2 2 LP2-0L-23Q UO7KH12 0.058 0.073
2 3 2 3 LP2-OL-11Q U14KH22 0.052 0.079
2 3 2 4 LP2-OL-02-1Q U24KH12 0.145 0.261
2 3 2 5 LP2-OL-23SSM U23KH22 <0.05 0.055
2 3 2 6 LP2-0L-21Q U06KH12 0.165 0.288
2 3 2 7 LP2-0L-21Q U06KH22 0.163 0.291
2 3 2 8 LP2-0L-23Q UO7KH22 0.057 0.072
2 3 2 9 LP2-OL-02-1Q U24KH22 0.146 0.262
2 3 2 10 LP2-0L-11Q U14KH12 0.051 0.079
2 3 2 11 LP2-OL-11SSM UO1KH12 <0.05 0.073
2 3 2 12 LRM LRMKH322 <0.05 0.924
2 3 2 13 LP2-OL-23SSM U23KH12 <0.05 0.054
2 3 2 14 LP2-OL-21SSM UL0KH12 0.069 0.226
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Table C-5. KH Measurements of the Study Glasses (continued)

Set | Block | Sub-Blk | Sequence 1D Lab ID Cl (wt%) F (wt%)
2 3 2 15 LP2-OL-16-MODSSM U12KH12 <0.05 0.056
2 3 2 16 LP2-OL-11SSM U01KH22 <0.05 0.074
2 3 2 17 LP2-OL-16-MODQ U13KH22 0.052 0.076
2 3 2 18 LP2-OL-21SSM UL10KH22 0.07 0.253
2 3 2 19 LP2-OL-02-1SSM U21KH12 <0.05 0.2
2 3 2 20 LP2-OL-16-MODQ U13KH12 0.054 0.078
2 3 2 21 LP2-OL-16-MODSSM U12KH22 <0.05 0.055
2 3 2 22 LP2-OL-02-1SSM U21KH22 <0.05 0.186
2 3 2 23 LRM LRMKH323 <0.05 0.91
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Table C-6. PFSA Measurements of the Study Glasses
Set 1D Block | Sub-Blk Sequence Lab ID P (wt%) Zr (Wt%)

1 LRM 1 1 1 LRMPF na 0.667
1 LRM 1 1 2 LRMPF na 0.628
1 LP2-0L-01-3Q 1 1 3 S-7897 na 3.89
1 LP2-OL-01-3SSM 1 1 4 S-7898 na 3.81
1 LP2-OL-04-1Q 1 1 5 S-7899 na 4.10
1 LP2-OL-04-1SSM 1 1 6 S-7900 na 3.90
1 LP2-OL-05Q 1 1 7 S-7901 0.710 1.67
1 LP2-OL-0555M 1 1 8 S-7902 0.655 1.85
1 LP2-OL-07-1Q 1 1 9 S-7903 na 1.81
1 LP2-OL-07-1SSM 1 1 10 S-7904 na 1.77
1 LP2-0OL-09-1Q 1 1 11 S-7905 na 1.47
1 LP2-OL-09-1SSM 1 1 12 S-7906 na 1.58
1 LP2-0L-12Q 1 1 13 S-7907 0.670 1.57
1 LP2-OL-12SSM 1 1 14 S-7908 0.650 1.47
1 LP2-OL-14Q 1 1 15 S-7909 na 1.40
1 LP2-OL-14SSM 1 1 16 S-7910 na 1.46
1 LP2-OL-15Q 1 1 17 S-7911 na 1.53
1 LP2-OL-15SSM 1 1 18 S-7912 na 1.49
1 LP2-OL-17Q 1 1 19 S-7913 0.653 1.66
1 LP2-OL-17SSM 1 1 20 S-7914 0.638 1.56
1 LRM 1 2 1 LRMPF na 0.649
1 LRM 1 2 2 LRMPF na 0.671
1 LP2-0L-01-3Q 1 2 3 S-7897 na 3.80
1 LP2-OL-01-3SSM 1 2 4 S-7898 na 3.97
1 LP2-OL-04-1Q 1 2 5 S-7899 na 4.11
1 LP2-OL-04-1SSM 1 2 6 S-7900 na 3.85
1 LP2-OL-05Q 1 2 7 S-7901 0.565 1.53
1 LP2-OL-0555M 1 2 8 S-7902 0.587 1.82
1 LP2-OL-07-1Q 1 2 9 S-7903 na 1.82
1 LP2-OL-07-1SSM 1 2 10 S-7904 na 1.72
1 LP2-OL-09-1Q 1 2 11 S-7905 na 1.58
1 LP2-OL-09-1SSM 1 2 12 S-7906 na 1.63
1 LP2-0L-12Q 1 2 13 S-7907 0.579 1.61
1 LP2-OL-12SSM 1 2 14 S-7908 0.564 1.54
1 LP2-OL-14Q 1 2 15 S-7909 na 1.41
1 LP2-OL-14SSM 1 2 16 S-7910 na 1.48
1 LP2-OL-15Q 1 2 17 S-7911 na 1.55
1 LP2-OL-15SSM 1 2 18 S-7912 na 1.48
1 LP2-OL-17Q 1 2 19 S-7913 0.624 1.66
1 LP2-OL-17SSM 1 2 20 S-7914 0.598 1.52
2 LRM 1 1 1 LRMPF na na

2 LRM 1 1 2 LRMPF na 0.849
2 LP2-0L-02-1Q 1 1 3 S-7658 na 2.53
2 LP2-0L-13Q 1 1 4 S-7659 0.771 1.91
2 LP2-0L-21Q 1 1 5 S-7660 na 2.45
2 LP2-OL-10-MODQ 1 1 6 S-7661 0.750 2.27
2 LP2-OL-03-MOD2Q 1 1 7 S-7783 na 1.82
2 LP2-OL-03-MOD2SSM 1 1 8 S-7784 na 1.86
2 LP2-OL-08-MODQ 1 1 9 S-7785 na 3.95
2 LP2-OL-08-MODSSM 1 1 10 S-7786 na 3.82
2 LP2-OL-11Q 1 1 11 S-7788 na 3.88
2 LP2-OL-11SSM 1 1 12 S-7789 na 4.02
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Table C-6. PFSA Measurements of the Study Glasses (continued)

Set 1D Block | Sub-Blk Sequence Lab ID P (wt%) Zr (Wt%)
2 LP2-OL-1355M 1 1 13 S-7790 0.732 1.91
2 LP2-OL-16-MODQ 1 1 14 S-7791 na 1.84
2 LP2-OL-16-MODSSM 1 1 15 S-7792 na 1.83
2 LP2-0L-18Q 1 1 16 S-7793 0.578 3.69
2 LP2-OL-1855M 1 1 17 S-7794 0.457 3.47
2 LP2-OL-19Q 1 1 18 S-7795 na 1.99
2 LP2-OL-19SSM 1 1 19 S-7796 na 1.85
2 LP2-0L-20Q 1 1 20 S-7797 na 1.89
2 LP2-OL-20SSM 1 1 21 S-7798 na 1.85
2 LP2-OL-21SSM 1 1 22 S-7799 na 2.43
2 LP2-0L-22Q 1 1 23 S-7800 na 3.87
2 LP2-OL-2255M 1 1 24 S-7801 na 3.91
2 LP2-0L-23Q 1 1 25 S-7802 na 1.93
2 LP2-OL-23SSM 1 1 26 S-7803 na 1.94
2 LP2-OL-24Q 1 1 27 S-7804 na 1.98
2 LP2-OL-24SSM 1 1 28 S-7805 na 1.98
2 LP2-0L-25Q 1 1 29 S-7806 na 4.05
2 LP2-OL-25SSM 1 1 30 S-7807 na 4.13
2 LRM 1 2 1 LRMPF na na
2 LRM 1 2 2 LRMPF na 0.868
2 LP2-0L-02-1Q 1 2 3 S-7658 na 2.58
2 LP2-0L-13Q 1 2 4 S-7659 0.765 1.79
2 LP2-0L-21Q 1 2 5 S-7660 na 2.33
2 LP2-OL-10-MODQ 1 2 6 S-7661 0.754 2.22
2 LP2-OL-03-MOD2Q 1 2 7 S-7783 na 1.78
2 LP2-OL-03-MOD2SSM 1 2 8 S-7784 na 1.84
2 LP2-OL-08-MODQ 1 2 9 S-7785 na 3.85
2 LP2-OL-08-MODSSM 1 2 10 S-7786 na 3.78
2 LP2-0L-11Q 1 2 11 S-7788 na 3.80
2 LP2-OL-11SSM 1 2 12 S-7789 na 3.93
2 LP2-OL-13SSM 1 2 13 S-7790 0.745 1.88
2 LP2-OL-16-MODQ 1 2 14 S-7791 na 1.81
2 LP2-OL-16-MODSSM 1 2 15 S-7792 na 1.93
2 LP2-OL-18Q 1 2 16 S-7793 0.537 3.57
2 LP2-OL-18SSM 1 2 17 S-7794 0.405 3.41
2 LP2-0L-19Q 1 2 18 S-7795 na 1.96
2 LP2-OL-19SSM 1 2 19 S-7796 na 1.83
2 LP2-OL-20Q 1 2 20 S-7797 na 1.86
2 LP2-OL-20SSM 1 2 21 S-7798 na 1.78
2 LP2-OL-21SSM 1 2 22 S-7799 na 2.39
2 LP2-0L-22Q 1 2 23 S-7800 na 3.85
2 LP2-OL-22SSM 1 2 24 S-7801 na 3.88
2 LP2-0L-23Q 1 2 25 S-7802 na 1.88
2 LP2-OL-2355M 1 2 26 S-7803 na 1.88
2 LP2-0L-24Q 1 2 27 S-7804 na 1.91
2 LP2-OL-24SSM 1 2 28 S-7805 na 1.95
2 LP2-OL-25Q 1 2 29 S-7806 na 3.88
2 LP2-OL-2555M 1 2 30 S-7807 na 4.07
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

Difference of % Difference of
Glass ID Oxide B(E)L I\/I(s\fltsg/zt)ed T(f/l\';?g/toe)d Measured versus Measured
Targeted versus Targeted
LP2-OL-01-3Q Al20Os 5.697 6.000 -0.303 -5.1%
LP2-OL-01-3Q B203 6.037 6.000 0.037 0.6%
LP2-OL-01-3Q CaO 8.500 9.090 -0.590 -6.5%
LP2-OL-01-3Q Cl < 0.050 0.062 -0.012
LP2-OL-01-3Q Cr203 0.717 0.600 0.117
LP2-OL-01-3Q F 0.072 0.095 -0.023
LP2-OL-01-3Q Fe203 0.418 0.000 0.418
LP2-OL-01-3Q K20 < 0.120 0.000 0.120
LP2-OL-01-3Q Li.O < 0.215 0.000 0.215
LP2-OL-01-3Q MgO 1.282 1.350 -0.068
LP2-OL-01-3Q Na2O 19.580 21.000 -1.420 -6.8%
LP2-OL-01-3Q NiO < 0.228 0.000 0.228
LP2-OL-01-3Q P20s < 0.243 0.203 0.040
LP2-OL-01-3Q SiO2 47.947 47.000 0.947 2.0%
LP2-OL-01-3Q SnO> < 0.127 0.000 0.127
LP2-OL-01-3Q SO3 0.154 0.100 0.054
LP2-OL-01-3Q V20s < 0.179 0.000 0.179
LP2-OL-01-3Q ZnO 1.923 2.000 -0.077
LP2-OL-01-3Q ZrO; 5.194 6.500 -1.306 -20.1%
LP2-OL-01-3Q Sum 98.683 100.000 -1.317 -1.3%
LP2-OL-01-3SSM Al20Os3 5.224 6.000 -0.776 -12.9%
LP2-OL-01-3SSM B203 5.619 6.000 -0.381 -6.4%
LP2-OL-01-3SSM CaO 7.937 9.090 -1.153 -12.7%
LP2-OL-01-3SSM Cl < 0.050 0.062 -0.012
LP2-OL-01-3SSM Cr203 0.569 0.600 -0.031
LP2-OL-01-3SSM F 0.061 0.095 -0.034
LP2-OL-01-3SSM Fe203 < 0.143 0.000 0.143
LP2-OL-01-3SSM K20 < 0.120 0.000 0.120
LP2-OL-01-3SSM Li.O < 0.215 0.000 0.215
LP2-OL-01-3SSM MgO 1.229 1.350 -0.121
LP2-OL-01-3SSM Na2O 21.568 21.000 0.568 2.7%
LP2-OL-01-3SSM NiO < 0.159 0.000 0.159
LP2-OL-01-3SSM P20s < 0.230 0.203 0.027
LP2-OL-01-3SSM SiO2 44,802 47.000 -2.198 -4.7%
LP2-OL-01-3SSM SnO> < 0.127 0.000 0.127
LP2-OL-01-3SSM SO3 3.908 0.100 3.808
LP2-OL-01-3SSM V205 < 0.179 0.000 0.179
LP2-OL-01-3SSM ZnO 1.824 2.000 -0.176
LP2-OL-01-3SSM ZrO; 5.255 6.500 -1.245 -19.2%
LP2-OL-01-3SSM Sum 99.219 100.000 -0.781 -0.8%
LP2-OL-02-1Q Al20Os3 9.122 10.000 -0.878 -8.8%
LP2-OL-02-1Q B203 9.225 9.500 -0.275 -2.9%
LP2-OL-02-1Q CaO 5.069 5.000 0.069 1.4%
LP2-OL-02-1Q Cl 0.146 0.208 -0.062
LP2-OL-02-1Q Cr203 0.559 0.450 0.109
LP2-OL-02-1Q F 0.260 0.316 -0.056
LP2-OL-02-1Q Fe203 1.011 0.600 0.411
LP2-OL-02-1Q K20 0.977 1.000 -0.023
LP2-OL-02-1Q Li.O < 0.215 0.000 0.215
LP2-OL-02-1Q MgO 0.654 0.650 0.004
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-02-1Q Na2O 22.748 23.000 -0.253 -1.1%
LP2-OL-02-1Q NiO < 0.127 0.000 0.127
LP2-OL-02-1Q P20s 0.577 0.676 -0.099
LP2-OL-02-1Q SiO2 41.117 38.800 2.317 6.0%
LP2-OL-02-1Q SnO2 1.717 1.500 0.217
LP2-OL-02-1Q SOz 0.479 0.500 -0.021
LP2-OL-02-1Q V205 0.952 1.000 -0.048
LP2-OL-02-1Q Zn0O 2.692 2.800 -0.108
LP2-OL-02-1Q ZrO; 3.451 4.000 -0.549
LP2-OL-02-1Q Sum 101.099 100.000 1.099 1.1%
LP2-OL-02-1SSM Al20Os3 9.150 10.000 -0.850 -8.5%
LP2-OL-02-1SSM B203 8.919 9.500 -0.581 -6.1%
LP2-OL-02-1SSM CaO 5.100 5.000 0.100 2.0%
LP2-OL-02-1SSM Cl < 0.050 0.208 -0.158
LP2-OL-02-1SSM Cr203 0.237 0.450 -0.213
LP2-OL-02-1SSM F 0.187 0.316 -0.129
LP2-OL-02-1SSM Fe203 0.620 0.600 0.020
LP2-OL-02-1SSM K20 0.682 1.000 -0.318
LP2-OL-02-1SSM Li-O < 0.215 0.000 0.215
LP2-OL-02-1SSM MgO 0.633 0.650 -0.017
LP2-OL-02-1SSM Na2O 22.377 23.000 -0.623 -2.7%
LP2-OL-02-1SSM NiO < 0.127 0.000 0.127
LP2-OL-02-1SSM P20s 0.515 0.676 -0.161
LP2-OL-02-1SSM SiO2 40.700 38.800 1.900 4.9%
LP2-OL-02-1SSM SnO> 1.650 1.500 0.150
LP2-OL-02-1SSM SOz 1.098 0.500 0.598
LP2-OL-02-1SSM V20s 0.886 1.000 -0.114
LP2-OL-02-1SSM Zn0O 2.717 2.800 -0.083
LP2-OL-02-1SSM ZrO; 3.414 4,000 -0.586
LP2-OL-02-1SSM Sum 99.279 100.000 -0.721 -0.7%
LP2-OL-03-MOD2Q Al20Os3 9.773 10.738 -0.965 -9.0%
LP2-OL-03-MOD2Q B203 5.691 6.107 -0.416 -6.8%
LP2-OL-03-MOD2Q CaO 10.802 10.905 -0.103 -0.9%
LP2-OL-03-MOD2Q Cl 0.067 0.063 0.004
LP2-OL-03-MOD2Q Cr203 0.685 0.611 0.074
LP2-OL-03-MOD2Q F 0.102 0.097 0.005
LP2-OL-03-MOD2Q Fe203 0.471 0.000 0.471
LP2-OL-03-MOD2Q K20 < 0.120 0.000 0.120
LP2-OL-03-MOD2Q Li.O < 0.215 0.000 0.215
LP2-OL-03-MOD2Q MgO 1.347 1.374 -0.027
LP2-OL-03-MOD2Q Na2O 26.185 26.464 -0.279 -1.1%
LP2-OL-03-MOD2Q NiO < 0.127 0.000 0.127
LP2-OL-03-MOD2Q P20s 0.180 0.207 -0.027
LP2-OL-03-MOD2Q SiO2 34.122 35.523 -1.401 -3.9%
LP2-OL-03-MOD2Q SnO> 2.965 2.779 0.186
LP2-OL-03-MOD2Q SOz 0.725 0.754 -0.029
LP2-OL-03-MOD2Q V205 < 0.179 0.000 0.179
LP2-OL-03-MOD2Q Zn0O 2.088 2.036 0.052
LP2-OL-03-MOD2Q ZrO; 2.431 2.342 0.089
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-03-MOD2Q Sum 98.276 100.000 -1.724 -1.7%
LP2-OL-03-MOD2SSM | Al203 9.755 10.738 -0.983 -9.2%
LP2-OL-03-MOD2SSM B203 5.546 6.107 -0.561 -9.2%
LP2-OL-03-MOD2SSM CaO 10.693 10.905 -0.212 -1.9%
LP2-OL-03-MOD2SSM Cl < 0.050 0.063 -0.013
LP2-OL-03-MOD2SSM | Cr.03 0.222 0.611 -0.389
LP2-OL-03-MOD2SSM F < 0.056 0.097 -0.041
LP2-OL-03-MOD2SSM | Fe O3 < 0.143 0.000 0.143
LP2-OL-03-MOD2SSM K20 < 0.120 0.000 0.120
LP2-OL-03-MOD2SSM Li.O < 0.215 0.000 0.215
LP2-OL-03-MOD2SSM MgO 1.396 1.374 0.022
LP2-OL-03-MOD2SSM | Na20 27.061 26.464 0.597 2.3%
LP2-OL-03-MOD2SSM NiO < 0.127 0.000 0.127
LP2-0OL-03-MOD2SSM P20s 0.163 0.207 -0.044
LP2-0OL-03-MOD2SSM SiO2 34.234 35.523 -1.289 -3.6%
LP2-OL-03-MOD2SSM SnO> 2.695 2.779 -0.084
LP2-OL-03-MOD2SSM SO3 1.445 0.754 0.691
LP2-OL-03-MOD2SSM | V205 < 0.179 0.000 0.179
LP2-OL-03-MOD2SSM ZnO 2.060 2.036 0.024
LP2-OL-03-MOD2SSM ZrO; 2.499 2.342 0.157
LP2-OL-03-MOD2SSM Sum 98.660 100.000 -1.340 -1.3%
LP2-OL-04-1Q Al20Os 10.147 10.500 -0.353 -3.4%
LP2-OL-04-1Q B203 6.263 6.000 0.263 4.4%
LP2-OL-04-1Q CaO 7.283 7.840 -0.557 -7.1%
LP2-OL-04-1Q Cl < 0.050 0.062 -0.012
LP2-OL-04-1Q Cr203 0.628 0.600 0.028
LP2-OL-04-1Q F 0.079 0.095 -0.016
LP2-OL-04-1Q Fe203 1.855 1.500 0.355
LP2-OL-04-1Q K20 5.267 5.750 -0.483 -8.4%
LP2-OL-04-1Q Li.O < 0.215 0.000 0.215
LP2-OL-04-1Q MgO 1.251 1.350 -0.099
LP2-OL-04-1Q Na2O 19.748 21.000 -1.252 -6.0%
LP2-OL-04-1Q NiO < 0.127 0.000 0.127
LP2-OL-04-1Q P20s < 0.241 0.203 0.038
LP2-OL-04-1Q SiO2 36.037 34.900 1.137 3.3%
LP2-OL-04-1Q SnO> < 0.127 0.000 0.127
LP2-OL-04-1Q SO3 0.154 0.100 0.054
LP2-OL-04-1Q V20s < 0.179 0.000 0.179
LP2-OL-04-1Q ZnO 3.457 3.600 -0.143
LP2-OL-04-1Q ZrO; 5.545 6.500 -0.955 -14.7%
LP2-OL-04-1Q Sum 98.652 100.000 -1.348 -1.3%
LP2-OL-04-1SSM Al20Os3 9.575 10.500 -0.925 -8.8%
LP2-OL-04-1SSM B203 5.731 6.000 -0.269 -4.5%
LP2-OL-04-1SSM CaO 6.818 7.840 -1.022 -13.0%
LP2-OL-04-1SSM Cl < 0.050 0.062 -0.012
LP2-OL-04-1SSM Cr203 0.491 0.600 -0.109
LP2-OL-04-1SSM F 0.071 0.095 -0.024
LP2-OL-04-1SSM Fe203 1.428 1.500 -0.072
LP2-OL-04-1SSM K20 4,743 5.750 -1.007 -17.5%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-04-1SSM Li.O < 0.215 0.000 0.215
LP2-OL-04-1SSM MgO 1.230 1.350 -0.120
LP2-OL-04-1SSM Na20 21.433 21.000 0.433 2.1%
LP2-OL-04-1SSM NiO < 0.127 0.000 0.127
LP2-OL-04-1SSM P20s < 0.230 0.203 0.027
LP2-OL-04-1SSM SiO2 33.154 34.900 -1.746 -5.0%
LP2-OL-04-1SSM SnO2 < 0.131 0.000 0.131
LP2-OL-04-1SSM SO3 3.689 0.100 3.589
LP2-OL-04-1SSM V205 < 0.179 0.000 0.179
LP2-OL-04-1SSM ZnO 3.277 3.600 -0.323
LP2-OL-04-1SSM ZrOz 5.234 6.500 -1.266 -19.5%
LP2-OL-04-1SSM Sum 97.807 100.000 -2.193 -2.2%
LP2-OL-05Q Al203 11.814 12.500 -0.686 -5.5%
LP2-OL-05Q B203 5.989 6.000 -0.011 -0.2%
LP2-OL-05Q CaOo 10.798 11.000 -0.202 -1.8%
LP2-OL-05Q Cl 0.292 0.467 -0.175
LP2-OL-05Q Cr203 0.385 0.300 0.085
LP2-OL-05Q F 0.595 0.708 -0.113
LP2-OL-05Q Fe203 1.916 1.500 0.416
LP2-OL-05Q K20 < 0.120 0.000 0.120
LP2-OL-05Q Li,O < 0.215 0.000 0.215
LP2-OL-05Q MgO < 0.166 0.000 0.166
LP2-OL-05Q Na20 19.007 21.000 -1.993 -9.5%
LP2-OL-05Q NiO < 0.127 0.000 0.127
LP2-OL-05Q P20s 1.461 1.515 -0.054
LP2-OL-05Q SiO2 40.641 39.080 1.561 4.0%
LP2-OL-05Q SnO2 < 0.127 0.000 0.127
LP2-OL-05Q SO3 0.929 0.980 -0.051
LP2-OL-05Q V205 < 0.179 0.000 0.179
LP2-OL-05Q ZnO 1.998 2.000 -0.002
LP2-OL-05Q ZrO2 2.161 2.950 -0.789
LP2-OL-05Q Sum 98.922 100.000 -1.078 -1.1%
LP2-OL-05SSM Al203 11.157 12.500 -1.343 -10.7%
LP2-OL-05SSM B203 5.683 6.000 -0.317 -5.3%
LP2-OL-05SSM CaO 10.438 11.000 -0.562 -5.1%
LP2-OL-05SSM Cl 0.193 0.467 -0.274
LP2-OL-05SSM Cr203 0.278 0.300 -0.022
LP2-OL-05SSM F 0.500 0.708 -0.208
LP2-OL-05SSM Fe203 1.421 1.500 -0.079
LP2-OL-05SSM K20 < 0.120 0.000 0.120
LP2-OL-05SSM Li,O < 0.215 0.000 0.215
LP2-OL-05SSM MgO < 0.166 0.000 0.166
LP2-OL-05SSM Na20 21.063 21.000 0.063 0.3%
LP2-OL-05SSM NiO < 0.138 0.000 0.138
LP2-OL-05SSM P20s 1.423 1.515 -0.092
LP2-OL-05SSM SiO2 37.459 39.080 -1.621 -4.1%
LP2-OL-05SSM SnO2 < 0.127 0.000 0.127
LP2-OL-05SSM SO3 4,613 0.980 3.633
LP2-OL-05SSM V205 < 0.179 0.000 0.179
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of

% Difference of

Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-05SSM ZnO 1.933 2.000 -0.067
LP2-OL-05SSM ZrO2 2.479 2.950 -0.471
LP2-OL-05SSM Sum 99.585 100.000 -0.415 -0.4%
LP2-OL-07-1Q Al203 9.523 10.150 -0.627 -6.2%
LP2-OL-07-1Q B203 12.332 12.040 0.292 2.4%
LP2-OL-07-1Q CaO 8.063 8.010 0.053 0.7%
LP2-OL-07-1Q Cl 0.204 0.330 -0.126
LP2-OL-07-1Q Cr203 0.584 0.500 0.084
LP2-OL-07-1Q F 0.122 0.170 -0.048
LP2-OL-07-1Q Fe203 1.339 1.000 0.339
LP2-OL-07-1Q K20 0.211 0.160 0.051
LP2-OL-07-1Q Li,O < 0.215 0.000 0.215
LP2-OL-07-1Q MgO 0.983 1.000 -0.017
LP2-OL-07-1Q Na20 19.344 20.980 -1.636 -7.8%
LP2-OL-07-1Q NiO < 0.127 0.040 0.087
LP2-OL-07-1Q P20s 0.261 0.290 -0.029
LP2-OL-07-1Q SiO2 37.502 37.140 0.362 1.0%
LP2-OL-07-1Q SnO2 < 0.127 0.000 0.127
LP2-OL-07-1Q SO3 1.011 1.060 -0.049
LP2-OL-07-1Q V205 0.929 1.000 -0.071
LP2-OL-07-1Q Zn0O 3.053 3.000 0.053
LP2-OL-07-1Q ZrO2 2.452 3.000 -0.548
LP2-OL-07-1Q Sum 98.382 99.870 -1.488 -1.5%
LP2-OL-07-1SSM Al;03 8.937 10.150 -1.213 -11.9%
LP2-OL-07-1SSM B203 11.543 12.040 -0.497 -4.1%
LP2-OL-07-1SSM CaO 7.328 8.010 -0.682 -8.5%
LP2-OL-07-1SSM Cl 0.134 0.330 -0.196
LP2-OL-07-1SSM Cr203 0.433 0.500 -0.067
LP2-OL-07-1SSM F 0.109 0.170 -0.062
LP2-OL-07-1SSM Fe203 0.855 1.000 -0.145
LP2-OL-07-1SSM K20 0.169 0.160 0.009
LP2-OL-07-1SSM Li,O < 0.215 0.000 0.215
LP2-OL-07-1SSM MgO 0.922 1.000 -0.078
LP2-OL-07-1SSM Na20 21.130 20.980 0.150 0.7%
LP2-OL-07-1SSM NiO < 0.127 0.040 0.087
LP2-OL-07-1SSM P20s 0.250 0.290 -0.040
LP2-OL-07-1SSM SiO2 33.999 37.140 -3.141 -8.5%
LP2-OL-07-1SSM SnO2 < 0.127 0.000 0.127
LP2-OL-07-1SSM SOz 4.707 1.060 3.647
LP2-OL-07-1SSM V205 0.858 1.000 -0.142
LP2-OL-07-1SSM Zn0O 2.767 3.000 -0.233
LP2-OL-07-1SSM ZrO2 2.357 3.000 -0.643
LP2-OL-07-1SSM Sum 96.967 99.870 -2.903 -2.9%
LP2-0OL-08-MODQ Al203 5.763 6.121 -0.358 -5.8%
LP2-0OL-08-MODQ B203 6.037 6.121 -0.084 -1.4%
LP2-OL-08-MODQ CaOo 10.532 10.879 -0.347 -3.2%
LP2-OL-08-MODQ Cl 0.060 0.063 -0.003
LP2-0OL-08-MODQ Cr203 0.694 0.612 0.082
LP2-OL-08-MODQ F 0.077 0.097 -0.020
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-08-MODQ Fe203 1.891 1.530 0.361
LP2-OL-08-MODQ K20 < 0.120 0.000 0.120
LP2-OL-08-MODQ Li-O < 0.215 0.000 0.215
LP2-0OL-08-MODQ MgO < 0.166 0.000 0.166
LP2-OL-08-MODQ NaO 24.904 26.524 -1.620 -6.1%
LP2-OL-08-MODQ NiO < 0.127 0.000 0.127
LP2-OL-08-MODQ P20s 0.227 0.207 0.020
LP2-0OL-08-MODQ SiO2 35.486 35.604 -0.118 -0.3%
LP2-OL-08-MODQ SnO2 0.472 0.000 0.472
LP2-OL-08-MODQ SOz 0.633 0.816 -0.183
LP2-OL-08-MODQ V205 3.945 4,081 -0.136
LP2-0OL-08-MODQ Zn0O 2.020 2.040 -0.020
LP2-OL-08-MODQ ZrO; 5.268 5.305 -0.037 -0.7%
LP2-OL-08-MODQ Sum 98.637 100.000 -1.363 -1.4%
LP2-OL-08-MODSSM Al2Os3 5.626 6.121 -0.495 -8.1%
LP2-OL-08-MODSSM B203 5.659 6.121 -0.462 -7.5%
LP2-OL-08-MODSSM CaO 10.424 10.879 -0.455 -4.2%
LP2-OL-08-MODSSM Cl < 0.050 0.063 -0.013
LP2-OL-08-MODSSM Cr203 0.345 0.612 -0.267
LP2-OL-08-MODSSM F 0.065 0.097 -0.033
LP2-OL-08-MODSSM Fe203 1.523 1.530 -0.007
LP2-OL-08-MODSSM K20 < 0.120 0.000 0.120
LP2-OL-08-MODSSM Li.O < 0.215 0.000 0.215
LP2-OL-08-MODSSM MgO < 0.166 0.000 0.166
LP2-OL-08-MODSSM Na2O 24.871 26.524 -1.653 -6.2%
LP2-OL-08-MODSSM NiO < 0.127 0.000 0.127
LP2-OL-08-MODSSM P20s 0.204 0.207 -0.003
LP2-OL-08-MODSSM SiO2 34.753 35.604 -0.851 -2.4%
LP2-OL-08-MODSSM SnO> 0.273 0.000 0.273
LP2-OL-08-MODSSM SOz 1.816 0.816 1.000
LP2-OL-08-MODSSM V205 3.646 4,081 -0.435
LP2-OL-08-MODSSM Zn0O 2.010 2.040 -0.030
LP2-OL-08-MODSSM ZrO; 5.133 5.305 -0.172 -3.2%
LP2-OL-08-MODSSM Sum 97.027 100.000 -2.973 -3.0%
LP2-OL-09-1Q Al20Os3 11.876 12.500 -0.624 -5.0%
LP2-OL-09-1Q B203 13.805 13.750 0.055 0.4%
LP2-OL-09-1Q CaO 1.948 2.000 -0.052
LP2-OL-09-1Q Cl < 0.050 0.062 -0.012
LP2-OL-09-1Q Cr203 0.691 0.600 0.091
LP2-OL-09-1Q F 0.067 0.095 -0.028
LP2-OL-09-1Q Fe203 0.570 0.000 0.570
LP2-OL-09-1Q K20 < 0.120 0.000 0.120
LP2-OL-09-1Q Li.O < 0.215 0.000 0.215
LP2-OL-09-1Q MgO < 0.166 0.000 0.166
LP2-OL-09-1Q Na2O 19.175 21.000 -1.825 -8.7%
LP2-OL-09-1Q NiO < 0.127 0.000 0.127
LP2-OL-09-1Q P20s < 0.241 0.203 0.038
LP2-OL-09-1Q SiO2 39.978 39.190 0.788 2.0%
LP2-OL-09-1Q SnO2 1.536 1.550 -0.014
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-09-1Q SO3 0.108 0.100 0.008
LP2-OL-09-1Q V20s 3.776 4.000 -0.224
LP2-OL-09-1Q ZnO 1.945 2.000 -0.055
LP2-OL-09-1Q ZrO; 2.060 2.950 -0.890
LP2-OL-09-1Q Sum 98.455 100.000 -1.545 -1.5%
LP2-OL-09-1SSM Al20Os3 11.148 12.500 -1.352 -10.8%
LP2-OL-09-1SSM B203 13.065 13.750 -0.685 -5.0%
LP2-OL-09-1SSM CaO 1.822 2.000 -0.178
LP2-OL-09-1SSM Cl < 0.050 0.062 -0.012
LP2-OL-09-1SSM Cr203 0.515 0.600 -0.085
LP2-OL-09-1SSM F < 0.055 0.095 -0.040
LP2-OL-09-1SSM Fe203 < 0.143 0.000 0.143
LP2-OL-09-1SSM K20 < 0.120 0.000 0.120
LP2-OL-09-1SSM Li.O < 0.215 0.000 0.215
LP2-OL-09-1SSM MgO < 0.166 0.000 0.166
LP2-OL-09-1SSM Na2O 20.422 21.000 -0.578 -2.8%
LP2-OL-09-1SSM NiO < 0.127 0.000 0.127
LP2-OL-09-1SSM P20s < 0.230 0.203 0.027
LP2-OL-09-1SSM SiO2 37.694 39.190 -1.496 -3.8%
LP2-OL-09-1SSM SnO> 1.431 1.550 -0.119
LP2-OL-09-1SSM SO3 3.670 0.100 3.570
LP2-OL-09-1SSM V20s 3.526 4.000 -0.474
LP2-OL-09-1SSM ZnO 1.827 2.000 -0.173
LP2-OL-09-1SSM ZrO; 2.168 2.950 -0.782
LP2-OL-09-1SSM Sum 98.396 100.000 -1.604 -1.6%
LP2-OL-10-MODQ Al20Os3 11.441 12.523 -1.082 -8.6%
LP2-OL-10-MODQ B203 5.627 6.011 -0.384 -6.4%
LP2-OL-10-MODQ CaO 10.721 11.020 -0.299 -2.7%
LP2-OL-10-MODQ Cl 0.378 0.468 -0.090
LP2-OL-10-MODQ Cr203 0.404 0.301 0.103
LP2-OL-10-MODQ F 0.648 0.709 -0.061
LP2-OL-10-MODQ Fe203 1.919 1.503 0.416
LP2-OL-10-MODQ K20 < 0.120 0.000 0.120
LP2-OL-10-MODQ Li.O < 0.215 0.000 0.215
LP2-OL-10-MODQ MgO < 0.166 0.000 0.166
LP2-OL-10-MODQ Na2O 20.523 21.038 -0.515 -2.4%
LP2-OL-10-MODQ NiO < 0.127 0.000 0.127
LP2-OL-10-MODQ P20s 1.723 1.518 0.205
LP2-OL-10-MODQ SiO2 38.454 39.151 -0.697 -1.8%
LP2-OL-10-MODQ SnO> 0.262 0.000 0.262
LP2-OL-10-MODQ SO3 0.718 0.800 -0.082
LP2-OL-10-MODQ V205 < 0.179 0.000 0.179
LP2-OL-10-MODQ ZnO 2.013 2.004 0.009
LP2-OL-10-MODQ ZrO; 3.033 2.955 0.078
LP2-OL-10-MODQ Sum 98.673 100.001 -1.328 -1.3%
LP2-OL-10-MODSSM Al20Os 11.526 12.523 -0.997 -8.0%
LP2-OL-10-MODSSM B203 5.723 6.011 -0.288 -4.8%
LP2-OL-10-MODSSM CaO 11.120 11.020 0.100 0.9%
LP2-OL-10-MODSSM Cl 0.111 0.468 -0.358
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of

% Difference of

Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-10-MODSSM Cr203 0.119 0.301 -0.182
LP2-OL-10-MODSSM F 0.496 0.709 -0.213
LP2-OL-10-MODSSM Fe203 1.462 1.503 -0.041
LP2-OL-10-MODSSM K20 < 0.120 0.000 0.120
LP2-OL-10-MODSSM Li.O < 0.215 0.000 0.215
LP2-OL-10-MODSSM MgO < 0.166 0.000 0.166
LP2-OL-10-MODSSM Na20O 20.220 21.038 -0.818 -3.9%
LP2-OL-10-MODSSM NiO < 0.127 0.000 0.127
LP2-OL-10-MODSSM P20s 1.286 1.518 -0.232
LP2-OL-10-MODSSM SiO2 39.128 39.151 -0.023 -0.1%
LP2-OL-10-MODSSM SnO2 < 0.137 0.000 0.137
LP2-OL-10-MODSSM SO3 1.082 0.800 0.282
LP2-OL-10-MODSSM V205 < 0.179 0.000 0.179
LP2-OL-10-MODSSM ZnO 2.094 2.004 0.090
LP2-OL-10-MODSSM ZrO2 2.590 2.955 -0.365
LP2-OL-10-MODSSM Sum 97.901 100.001 -2.100 -2.1%
LP2-OL-11Q Al203 5.508 6.000 -0.492 -8.2%
LP2-OL-11Q B203 13.242 13.750 -0.508 -3.7%
LP2-OL-11Q CaOo 7.832 7.990 -0.158 -2.0%
LP2-OL-11Q Cl 0.051 0.062 -0.011
LP2-OL-11Q Cr203 0.402 0.300 0.102
LP2-OL-11Q F 0.077 0.095 -0.018
LP2-OL-11Q Fe203 0.330 0.000 0.330
LP2-OL-11Q K20 5.336 5.750 -0.414 -7.2%
LP2-OL-11Q Li,O < 0.215 0.000 0.215
LP2-OL-11Q MgO 1.332 1.350 -0.018
LP2-OL-11Q Na20 20.153 21.000 -0.847 -4.0%
LP2-OL-11Q NiO < 0.127 0.000 0.127
LP2-OL-11Q P20s 0.234 0.203 0.031
LP2-OL-11Q SiO2 36.646 34.900 1.746 5.0%
LP2-OL-11Q SnO2 0.265 0.000 0.265
LP2-OL-11Q SO3 0.147 0.100 0.047
LP2-OL-11Q V205 < 0.179 0.000 0.179
LP2-OL-11Q ZnO 1.957 2.000 -0.043
LP2-OL-11Q ZrO2 5.187 6.500 -1.313 -20.2%
LP2-OL-11Q Sum 99.220 100.000 -0.780 -0.8%
LP2-OL-11SSM Al203 5.602 6.000 -0.398 -6.6%
LP2-OL-11SSM B203 13.008 13.750 -0.742 -5.4%
LP2-OL-11SSM CaO 7.713 7.990 -0.277 -3.5%
LP2-OL-11SSM Cl < 0.050 0.062 -0.012
LP2-OL-11SSM Cr203 0.140 0.300 -0.160
LP2-OL-11SSM F 0.070 0.095 -0.025
LP2-OL-11SSM Fe203 < 0.143 0.000 0.143
LP2-OL-11SSM K20 4.394 5.750 -1.356 -23.6%
LP2-OL-11SSM Li,O < 0.215 0.000 0.215
LP2-OL-11SSM MgO 1.296 1.350 -0.054
LP2-OL-11SSM Na20 21.063 21.000 0.063 0.3%
LP2-OL-11SSM NiO < 0.127 0.000 0.127
LP2-OL-11SSM P20s 0.207 0.203 0.004
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-11SSM SiO2 36.753 34.900 1.853 5.3%
LP2-OL-11SSM SnO2 < 0.127 0.000 0.127
LP2-OL-11SSM SO3 1.470 0.100 1.370
LP2-OL-11SSM V205 < 0.179 0.000 0.179
LP2-OL-11SSM ZnO 1.920 2.000 -0.080
LP2-OL-11SSM ZrO2 5.369 6.500 -1.131 -17.4%
LP2-OL-11SSM Sum 99.847 100.000 -0.153 -0.2%
LP2-OL-12Q Al;03 5.768 6.000 -0.232 -3.9%
LP2-OL-12Q B203 13.741 13.750 -0.009 -0.1%
LP2-OL-12Q CaO 7.930 7.991 -0.061 -0.8%
LP2-OL-12Q Cl 0.348 0.467 -0.119
LP2-OL-12Q Cr203 0.688 0.600 0.088
LP2-OL-12Q F 0.586 0.708 -0.122
LP2-OL-12Q Fe203 1.862 1.500 0.362
LP2-OL-12Q K20 < 0.120 0.000 0.120
LP2-OL-12Q Li,O < 0.215 0.000 0.215
LP2-OL-12Q MgO 1.324 1.350 -0.026
LP2-OL-12Q Na20 24.331 25.941 -1.610 -6.2%
LP2-OL-12Q NiO < 0.153 0.000 0.153
LP2-OL-12Q P20s 1.431 1.515 -0.084
LP2-OL-12Q SiO2 36.336 35.128 1.208 3.4%
LP2-OL-12Q SnO2 < 0.127 0.000 0.127
LP2-OL-12Q SOz 0.137 0.100 0.037
LP2-OL-12Q V205 < 0.179 0.000 0.179
LP2-OL-12Q Zn0O 2.013 2.000 0.013
LP2-OL-12Q ZrO2 2.148 2.950 -0.802
LP2-OL-12Q Sum 99.437 100.000 -0.563 -0.6%
LP2-OL-12SSM Al203 5.437 6.000 -0.563 -9.4%
LP2-OL-12SSM B203 12.888 13.750 -0.862 -6.3%
LP2-OL-12SSM CaO 7.608 7.991 -0.383 -4.8%
LP2-OL-12SSM Cl 0.227 0.467 -0.240
LP2-OL-12SSM Cr203 0.522 0.600 -0.078
LP2-OL-12SSM F 0.507 0.708 -0.201
LP2-OL-12SSM Fe203 1.430 1.500 -0.070
LP2-OL-12SSM K20 < 0.120 0.000 0.120
LP2-OL-12SSM Li,O < 0.215 0.000 0.215
LP2-OL-12SSM MgO 1.261 1.350 -0.089
LP2-OL-12SSM Na20 24.399 25.941 -1.542 -5.9%
LP2-OL-12SSM NiO < 0.127 0.000 0.127
LP2-OL-12SSM P20s 1.391 1.515 -0.124
LP2-OL-12SSM SiO2 33.913 35.128 -1.215 -3.5%
LP2-OL-12SSM SnO2 < 0.127 0.000 0.127
LP2-OL-12SSM SOz 3.839 0.100 3.739
LP2-OL-12SSM V205 < 0.179 0.000 0.179
LP2-OL-12SSM Zn0O 1.936 2.000 -0.064
LP2-OL-12SSM ZrO2 2.033 2.950 -0.917
LP2-OL-12SSM Sum 98.158 100.000 -1.842 -1.8%
LP2-OL-13Q Al203 5.621 6.000 -0.379 -6.3%
LP2-OL-13Q B203 5.933 6.000 -0.067 -1.1%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-13Q CaO 10.886 11.000 -0.114 -1.0%
LP2-OL-13Q Cl 0.299 0.467 -0.169
LP2-OL-13Q Cr203 0.374 0.300 0.074
LP2-OL-13Q F 0.595 0.708 -0.113
LP2-OL-13Q Fe203 0.365 0.000 0.365
LP2-OL-13Q K20 5.562 5.750 -0.188 -3.3%
LP2-OL-13Q Li.O < 0.215 0.000 0.215
LP2-OL-13Q MgO < 0.166 0.000 0.166
LP2-OL-13Q Na2O 20.523 22.205 -1.682 -7.6%
LP2-OL-13Q NiO < 0.127 0.000 0.127
LP2-OL-13Q P20s 1.760 1.515 0.245
LP2-OL-13Q SiO2 35.208 35.405 -0.197 -0.6%
LP2-OL-13Q SnO2 0.277 0.000 0.277
LP2-OL-13Q SOz 0.102 0.100 0.002
LP2-OL-13Q V205 3.963 4.000 -0.037
LP2-OL-13Q Zn0O 3.675 3.600 0.075
LP2-OL-13Q ZrO; 2.499 2.950 -0.451
LP2-OL-13Q Sum 98.149 100.000 -1.851 -1.9%
LP2-OL-13SSM Al20Os3 5.546 6.000 -0.454 -7.6%
LP2-OL-13SSM B203 5.675 6.000 -0.325 -5.4%
LP2-OL-13SSM CaO 10.777 11.000 -0.223 -2.0%
LP2-OL-13SSM Cl 0.136 0.467 -0.332
LP2-OL-13SSM Cr203 0.145 0.300 -0.155
LP2-OL-13SSM F 0.490 0.708 -0.218
LP2-OL-13SSM Fe203 < 0.175 0.000 0.175
LP2-OL-13SSM K20 4.457 5.750 -1.293 -22.5%
LP2-OL-13SSM Li.O < 0.215 0.000 0.215
LP2-OL-13SSM MgO < 0.166 0.000 0.166
LP2-OL-13SSM Na2O 21.501 22.205 -0.704 -3.2%
LP2-OL-13SSM NiO < 0.127 0.000 0.127
LP2-OL-13SSM P20s 1.692 1.515 0.177
LP2-OL-13SSM SiO2 34.699 35.405 -0.706 -2.0%
LP2-OL-13SSM SnO> < 0.193 0.000 0.193
LP2-OL-13SSM SOz 1.500 0.100 1.400
LP2-OL-13SSM V205 3.624 4.000 -0.376
LP2-OL-13SSM Zn0O 3.650 3.600 0.050
LP2-OL-13SSM ZrO; 2.560 2.950 -0.390
LP2-OL-13SSM Sum 97.328 100.000 -2.672 -2.7%
LP2-OL-14Q Al20Os3 5.541 6.000 -0.459 -7.7%
LP2-OL-14Q B203 13.717 13.750 -0.033 -0.2%
LP2-OL-14Q CaO 7.125 7.171 -0.046 -0.6%
LP2-OL-14Q Cl < 0.053 0.062 -0.009
LP2-OL-14Q Cr203 0.671 0.600 0.071
LP2-OL-14Q F 0.070 0.095 -0.025
LP2-OL-14Q Fe203 0.286 0.000 0.286
LP2-OL-14Q K20 5.580 5.750 -0.170 -3.0%
LP2-OL-14Q Li.O < 0.215 0.000 0.215
LP2-OL-14Q MgO < 0.166 0.000 0.166
LP2-OL-14Q Na2O 18.939 21.000 -2.061 -9.8%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-14Q NiO < 0.127 0.000 0.127
LP2-OL-14Q P20s < 0.233 0.203 0.030
LP2-OL-14Q SiO2 33.737 34.900 -1.163 -3.3%
LP2-OL-14Q SnO> < 0.127 0.000 0.127
LP2-OL-14Q SO3 1.503 1.519 -0.016
LP2-OL-14Q V20s 3.974 4.000 -0.026
LP2-OL-14Q ZnO 2.017 2.000 0.017
LP2-OL-14Q ZrO; 1.898 2.950 -1.052
LP2-OL-14Q Sum 95.977 100.000 -4.023 -4.0%
LP2-OL-14SSM Al2Os3 5.314 6.000 -0.686 -11.4%
LP2-OL-14SSM B203 13.016 13.750 -0.734 -5.3%
LP2-OL-14SSM CaO 6.727 7.171 -0.444 -6.2%
LP2-OL-14SSM Cl < 0.050 0.062 -0.012
LP2-OL-14SSM Cr203 0.508 0.600 -0.092
LP2-OL-14SSM F 0.056 0.095 -0.039
LP2-OL-14SSM Fe203 < 0.143 0.000 0.143
LP2-OL-14SSM K20 5.074 5.750 -0.676 -11.7%
LP2-OL-14SSM Li.O < 0.215 0.000 0.215
LP2-OL-14SSM MgO < 0.166 0.000 0.166
LP2-OL-14SSM Na2O 20.860 21.000 -0.140 -0.7%
LP2-OL-14SSM NiO < 0.127 0.000 0.127
LP2-OL-14SSM P20s < 0.229 0.203 0.026
LP2-OL-14SSM SiO2 32.662 34.900 -2.238 -6.4%
LP2-OL-14SSM SnO> < 0.127 0.000 0.127
LP2-OL-14SSM SO3 4,582 1.519 3.063
LP2-OL-14SSM V205 3.690 4.000 -0.310
LP2-OL-14SSM ZnO 1.929 2.000 -0.071
LP2-OL-14SSM ZrO; 1.986 2.950 -0.964
LP2-OL-14SSM Sum 97.463 100.000 -2.537 -2.5%
LP2-OL-15Q Al20Os3 5.796 6.000 -0.204 -3.4%
LP2-OL-15Q B203 13.894 13.750 0.144 1.0%
LP2-OL-15Q CaO 10.662 11.000 -0.338 -3.1%
LP2-OL-15Q Cl < 0.054 0.062 -0.008
LP2-OL-15Q Cr203 0.692 0.600 0.092
LP2-OL-15Q F 0.070 0.095 -0.025
LP2-OL-15Q Fe203 2.009 1.500 0.509
LP2-OL-15Q K20 < 0.120 0.000 0.120
LP2-OL-15Q Li.O < 0.215 0.000 0.215
LP2-OL-15Q MgO < 0.166 0.000 0.166
LP2-OL-15Q Na2O 19.142 21.000 -1.858 -8.8%
LP2-OL-15Q NiO < 0.127 0.000 0.127
LP2-OL-15Q P20s < 0.232 0.203 0.029
LP2-OL-15Q SiO2 36.459 35.640 0.819 2.3%
LP2-OL-15Q SnO> 3.463 3.500 -0.037
LP2-OL-15Q SO3 0.119 0.100 0.019
LP2-OL-15Q V20s < 0.179 0.000 0.179
LP2-OL-15Q ZnO 3.551 3.600 -0.049
LP2-OL-15Q ZrO; 2.080 2.950 -0.870
LP2-OL-15Q Sum 99.028 100.000 -0.972 -1.0%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-155SM Al203 5.248 6.000 -0.752 -12.5%
LP2-OL-15SSM B203 12.566 13.750 -1.184 -8.6%
LP2-OL-15SSM CaO 10.060 11.000 -0.940 -8.5%
LP2-OL-155SM Cl < 0.050 0.062 -0.012
LP2-OL-155SM Cr203 0.532 0.600 -0.068
LP2-OL-15SSM F 0.062 0.095 -0.033
LP2-OL-15SSM Fe203 1.397 1.500 -0.103
LP2-OL-155SM K20 < 0.120 0.000 0.120
LP2-OL-155SM Li.O < 0.215 0.000 0.215
LP2-OL-15SSM MgO < 0.166 0.000 0.166
LP2-OL-15SSM Na20 20.692 21.000 -0.308 -1.5%
LP2-OL-155SM NiO < 0.127 0.000 0.127
LP2-OL-155SM P20s < 0.229 0.203 0.026
LP2-OL-15SSM SiO2 33.277 35.640 -2.363 -6.6%
LP2-OL-15SSM SnO2 3.107 3.500 -0.393
LP2-OL-155SM SO3 3.876 0.100 3.776
LP2-OL-155SM V205 < 0.179 0.000 0.179
LP2-OL-15SSM ZnO 3.377 3.600 -0.223
LP2-OL-15SSM ZrO2 2.006 2.950 -0.944
LP2-OL-155SM Sum 97.286 100.000 -2.714 -2.7%
LP2-OL-16-MODQ Al203 5.475 6.008 -0.533 -8.9%
LP2-OL-16-MODQ B203 7.309 7.483 -0.174 -2.3%
LP2-OL-16-MODQ CaO 3.064 3.054 0.010
LP2-OL-16-MODQ Cl 0.052 0.062 -0.010
LP2-OL-16-MODQ Cr203 0.710 0.601 0.109
LP2-OL-16-MODQ F 0.075 0.095 -0.020
LP2-OL-16-MODQ Fe203 1.880 1.502 0.378
LP2-OL-16-MODQ K20 < 0.120 0.000 0.120
LP2-OL-16-MODQ Li,O < 0.215 0.000 0.215
LP2-OL-16-MODQ MgO 1.301 1.352 -0.051
LP2-OL-16-MODQ Na20 20.490 21.026 -0.536 -2.6%
LP2-0OL-16-MODQ NiO < 0.127 0.000 0.127
LP2-OL-16-MODQ P20s 0.204 0.203 0.001
LP2-OL-16-MODQ SiO2 49.894 47.059 2.835 6.0%
LP2-OL-16-MODQ SnO2 0.440 0.000 0.440
LP2-OL-16-MODQ SO3 0.896 0.992 -0.096
LP2-OL-16-MODQ V205 3.771 4,005 -0.234
LP2-OL-16-MODQ ZnO 3.439 3.605 -0.166
LP2-OL-16-MODQ ZrO2 2.465 2.954 -0.489
LP2-OL-16-MODQ Sum 101.928 100.001 1.927 1.9%
LP2-OL-16-MODSSM Al203 5.513 6.008 -0.495 -8.2%
LP2-OL-16-MODSSM B203 7.196 7.483 -0.287 -3.8%
LP2-OL-16-MODSSM CaOo 3.117 3.054 0.063
LP2-OL-16-MODSSM Cl < 0.050 0.062 -0.012
LP2-OL-16-MODSSM Cr203 0.334 0.601 -0.267
LP2-OL-16-MODSSM F 0.055 0.095 -0.040
LP2-OL-16-MODSSM Fe203 1.451 1.502 -0.051
LP2-OL-16-MODSSM K20 < 0.120 0.000 0.120
LP2-OL-16-MODSSM Li.O < 0.215 0.000 0.215
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of

% Difference of

Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-16-MODSSM MgO 1.273 1.352 -0.079
LP2-OL-16-MODSSM Na20 19.816 21.026 -1.210 -5.8%
LP2-OL-16-MODSSM NiO < 0.127 0.000 0.127
LP2-OL-16-MODSSM P20s 0.173 0.203 -0.030
LP2-OL-16-MODSSM SiO2 49,557 47.059 2.498 5.3%
LP2-OL-16-MODSSM SnO2 0.270 0.000 0.270
LP2-OL-16-MODSSM SO3 1.190 0.992 0.198
LP2-OL-16-MODSSM V205 3.619 4.005 -0.386
LP2-OL-16-MODSSM ZnO 3.489 3.605 -0.116
LP2-OL-16-MODSSM ZrO2 2.540 2.954 -0.414
LP2-OL-16-MODSSM Sum 100.105 100.001 0.104 0.1%
LP2-OL-17Q Al;03 5.720 6.000 -0.280 -4.7%
LP2-OL-17Q B203 6.182 6.000 0.182 3.0%
LP2-OL-17Q CaO 4.345 4,550 -0.205
LP2-OL-17Q Cl 0.329 0.467 -0.138
LP2-OL-17Q Cr203 0.378 0.300 0.078
LP2-OL-17Q F 0.603 0.708 -0.105
LP2-OL-17Q Fe203 1.769 1.500 0.269
LP2-OL-17Q K20 5.388 5.750 -0.362 -6.3%
LP2-OL-17Q Li,O < 0.215 0.000 0.215
LP2-OL-17Q MgO 1.288 1.350 -0.062
LP2-OL-17Q Na20 20.523 22.205 -1.682 -7.6%
LP2-OL-17Q NiO < 0.127 0.000 0.127
LP2-OL-17Q P20s 1.463 1.515 -0.052
LP2-OL-17Q SiO2 38.037 37.105 0.932 2.5%
LP2-OL-17Q SnO2 3.399 3.500 -0.101
LP2-OL-17Q SOz 0.138 0.100 0.038
LP2-OL-17Q V205 3.834 4.000 -0.166
LP2-OL-17Q Zn0O 1.967 2.000 -0.033
LP2-OL-17Q ZrO2 2.242 2.950 -0.708
LP2-OL-17Q Sum 97.949 100.000 -2.051 -2.1%
LP2-OL-17SSM Al203 5.305 6.000 -0.695 -11.6%
LP2-OL-17SSM B203 5.715 6.000 -0.285 -4.7%
LP2-OL-17SSM CaO 4.026 4,550 -0.524
LP2-OL-17SSM Cl 0.190 0.467 -0.277
LP2-OL-17SSM Cr203 0.258 0.300 -0.042
LP2-OL-17SSM F 0.515 0.708 -0.193
LP2-OL-17SSM Fe203 1.310 1.500 -0.190
LP2-OL-17SSM K20 4.764 5.750 -0.986 -17.1%
LP2-OL-17SSM Li,O < 0.215 0.000 0.215
LP2-OL-17SSM MgO 1.203 1.350 -0.147
LP2-OL-17SSM Na20 21.737 22.205 -0.468 -2.1%
LP2-OL-17SSM NiO < 0.127 0.000 0.127
LP2-OL-17SSM P20s 1.416 1.515 -0.099
LP2-OL-17SSM SiO2 35.480 37.105 -1.625 -4.4%
LP2-OL-17SSM SnO2 3.133 3.500 -0.367
LP2-OL-17SSM SOz 3.833 0.100 3.733
LP2-OL-17SSM V205 3.530 4.000 -0.470
LP2-OL-17SSM ZnO 1.833 2.000 -0.167
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-17SSM ZrO; 2.080 2.950 -0.870
LP2-OL-17SSM Sum 96.671 100.000 -3.329 -3.3%
LP2-OL-18Q Al20Os3 5.772 6.000 -0.228 -3.8%
LP2-OL-18Q B203 5.925 6.000 -0.075 -1.3%
LP2-OL-18Q CaO 8.626 8.720 -0.094 -1.1%
LP2-OL-18Q Cl 0.318 0.470 -0.152
LP2-OL-18Q Cr203 0.657 0.600 0.057
LP2-OL-18Q F 0.630 0.710 -0.080
LP2-OL-18Q Fe203 0.462 0.000 0.462
LP2-OL-18Q K20 < 0.120 0.000 0.120
LP2-OL-18Q Li-O < 0.215 0.000 0.215
LP2-OL-18Q MgO 1.281 1.350 -0.069
LP2-OL-18Q NaO 20.287 21.000 -0.713 -3.4%
LP2-OL-18Q NiO < 0.127 0.000 0.127
LP2-OL-18Q P20s 1.277 1.520 -0.243
LP2-OL-18Q SiO2 34.111 34.900 -0.789 -2.3%
LP2-OL-18Q SnO2 3.847 3.500 0.347
LP2-OL-18Q SOz 1.003 1.140 -0.137
LP2-OL-18Q V205 3.972 4.000 -0.028
LP2-OL-18Q Zn0O 3.706 3.600 0.106
LP2-OL-18Q ZrO; 4,903 6.500 -1.597 -24.6%
LP2-OL-18Q Sum 97.242 100.010 -2.768 -2.8%
LP2-OL-18SSM Al20Os3 5.857 6.000 -0.143 -2.4%
LP2-OL-18SSM B203 5.965 6.000 -0.035 -0.6%
LP2-OL-18SSM CaO 8.822 8.720 0.102 1.2%
LP2-OL-18SSM Cl 0.096 0.470 -0.374
LP2-OL-18SSM Cr203 0.248 0.600 -0.352
LP2-OL-18SSM F 0.519 0.710 -0.192
LP2-OL-18SSM Fe203 < 0.143 0.000 0.143
LP2-OL-18SSM K20 < 0.120 0.000 0.120
LP2-OL-18SSM Li.O < 0.215 0.000 0.215
LP2-OL-18SSM MgO 1.281 1.350 -0.069
LP2-OL-18SSM Na2O 19.748 21.000 -1.252 -6.0%
LP2-OL-18SSM NiO < 0.127 0.000 0.127
LP2-OL-18SSM P20s 0.988 1.520 -0.532
LP2-OL-18SSM SiO2 35.149 34.900 0.249 0.7%
LP2-OL-18SSM SnO> 3.631 3.500 0.131
LP2-OL-18SSM SOz 1.195 1.140 0.055
LP2-OL-18SSM V205 3.694 4.000 -0.306
LP2-OL-18SSM Zn0O 3.803 3.600 0.203
LP2-OL-18SSM ZrO; 4.647 6.500 -1.853 -28.5%
LP2-OL-18SSM Sum 96.249 100.010 -3.761 -3.8%
LP2-OL-19Q Al20Os 5.692 6.000 -0.308 -5.1%
LP2-OL-19Q B203 6.037 6.000 0.037 0.6%
LP2-OL-19Q CaO 3.505 3.345 0.160
LP2-OL-19Q Cl 0.055 0.062 -0.007
LP2-OL-19Q Cr203 0.424 0.300 0.124
LP2-OL-19Q F 0.081 0.095 -0.014
LP2-OL-19Q Fe203 1.969 1.500 0.469
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-19Q K20 5.641 5.750 -0.109 -1.9%
LP2-OL-19Q Li.O < 0.215 0.000 0.215
LP2-OL-19Q MgO < 0.166 0.000 0.166
LP2-OL-19Q Na2O 19.175 21.000 -1.825 -8.7%
LP2-OL-19Q NiO < 0.127 0.000 0.127
LP2-OL-19Q P20s 0.242 0.203 0.039
LP2-OL-19Q SiO2 43.150 46.499 -3.349 -7.2%
LP2-OL-19Q SnO> 3.625 3.500 0.125
LP2-OL-19Q SO3 0.620 0.796 -0.176
LP2-OL-19Q V20s < 0.179 0.000 0.179
LP2-OL-19Q ZnO 2.010 2.000 0.010
LP2-OL-19Q ZrO; 2.668 2.950 -0.282
LP2-OL-19Q Sum 95.582 100.000 -4.418 -4.4%
LP2-OL-19SSM Al20Os3 5.687 6.000 -0.313 -5.2%
LP2-OL-19SSM B203 5.788 6.000 -0.212 -3.5%
LP2-OL-19SSM CaO 3.498 3.345 0.153
LP2-OL-19SSM Cl < 0.050 0.062 -0.012
LP2-OL-19SSM Cr203 0.121 0.300 -0.179
LP2-OL-19SSM F 0.068 0.095 -0.027
LP2-OL-19SSM Fe203 1.512 1.500 0.012
LP2-OL-19SSM K20 4,617 5.750 -1.133 -19.7%
LP2-OL-19SSM Li.O < 0.215 0.000 0.215
LP2-OL-19SSM MgO < 0.166 0.000 0.166
LP2-OL-19SSM Na2O 20.018 21.000 -0.982 -4.7%
LP2-OL-19SSM NiO < 0.127 0.000 0.127
LP2-OL-19SSM P20s 0.199 0.203 -0.004
LP2-OL-19SSM SiO2 43.497 46.499 -3.002 -6.5%
LP2-OL-19SSM SnO> 3.456 3.500 -0.044
LP2-OL-19SSM SO3 0.956 0.796 0.160
LP2-OL-19SSM V20s < 0.179 0.000 0.179
LP2-OL-19SSM ZnO 2.029 2.000 0.029
LP2-OL-19SSM ZrO; 2.485 2.950 -0.465
LP2-OL-19SSM Sum 94.669 100.000 -5.331 -5.3%
LP2-OL-20Q Al20Os3 5.560 6.000 -0.440 -7.3%
LP2-OL-20Q B203 5.796 6.000 -0.204 -3.4%
LP2-OL-20Q CaO 8.063 8.050 0.013 0.2%
LP2-OL-20Q Cl 0.064 0.062 0.002
LP2-OL-20Q Cr203 0.433 0.300 0.133
LP2-OL-20Q F 0.081 0.095 -0.014
LP2-OL-20Q Fe203 0.535 0.000 0.535
LP2-OL-20Q K20 < 0.120 0.000 0.120
LP2-OL-20Q Li.O < 0.215 0.000 0.215
LP2-OL-20Q MgO < 0.166 0.000 0.166
LP2-OL-20Q Na2O 25.545 26.000 -0.455 -1.8%
LP2-OL-20Q NiO < 0.127 0.000 0.127
LP2-OL-20Q P20s 0.214 0.203 0.011
LP2-OL-20Q SiO2 44.540 46.640 -2.100 -4.5%
LP2-OL-20Q SnO> 0.258 0.000 0.258
LP2-OL-20Q SO3 0.120 0.100 0.020
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-20Q V205 < 0.179 0.000 0.179
LP2-OL-20Q ZnO 3.716 3.600 0.116
LP2-OL-20Q ZrOz 2.5633 2.950 -0.417
LP2-OL-20Q Sum 98.263 100.000 -1.737 -1.7%
LP2-OL-20SSM Al203 5.532 6.000 -0.468 -7.8%
LP2-OL-20SSM B203 5.562 6.000 -0.438 -7.3%
LP2-OL-20SSM CaOo 7.891 8.050 -0.159 -2.0%
LP2-OL-20SSM Cl < 0.050 0.062 -0.012
LP2-OL-20SSM Cr203 0.186 0.300 -0.114
LP2-OL-20SSM F 0.078 0.095 -0.017
LP2-OL-20SSM Fe203 < 0.143 0.000 0.143
LP2-OL-20SSM K20 < 0.120 0.000 0.120
LP2-OL-20SSM Li.O < 0.215 0.000 0.215
LP2-OL-20SSM MgO < 0.166 0.000 0.166
LP2-OL-20SSM Na20O 26.387 26.000 0.387 1.5%
LP2-OL-20SSM NiO < 0.127 0.000 0.127
LP2-OL-20SSM P20s 0.177 0.203 -0.026
LP2-OL-20SSM SiO2 43.802 46.640 -2.838 -6.1%
LP2-OL-20SSM SnO2 < 0.175 0.000 0.175
LP2-OL-20SSM SO3 1.870 0.100 1.770
LP2-OL-20SSM V205 < 0.179 0.000 0.179
LP2-OL-20SSM ZnO 3.644 3.600 0.044
LP2-OL-20SSM ZrO2 2.452 2.950 -0.498
LP2-OL-20SSM Sum 98.756 100.000 -1.244 -1.2%
LP2-OL-21Q Al203 9.358 10.000 -0.642 -6.4%
LP2-OL-21Q B203 9.434 9.500 -0.066 -0.7%
LP2-OL-21Q CaOo 5.128 5.000 0.128 2.6%
LP2-OL-21Q Cl 0.162 0.208 -0.046
LP2-OL-21Q Cr203 0.553 0.450 0.103
LP2-OL-21Q F 0.278 0.316 -0.039
LP2-OL-21Q Fe203 0.953 0.600 0.353
LP2-OL-21Q K20 1.056 1.000 0.056
LP2-OL-21Q Li,O < 0.215 0.000 0.215
LP2-OL-21Q MgO 0.643 0.650 -0.007
LP2-OL-21Q Na20 21.972 23.000 -1.028 -4.5%
LP2-OL-21Q NiO < 0.127 0.000 0.127
LP2-OL-21Q P20s 0.632 0.676 -0.044
LP2-OL-21Q SiO2 42.096 38.800 3.296 8.5%
LP2-OL-21Q SnO2 1.796 1.500 0.296
LP2-OL-21Q SO3 0.502 0.500 0.002
LP2-OL-21Q V205 0.951 1.000 -0.049
LP2-OL-21Q ZnO 2.742 2.800 -0.058
LP2-OL-21Q ZrO2 3.228 4.000 -0.772
LP2-OL-21Q Sum 101.825 100.000 1.825 1.8%
LP2-OL-21SSM Al203 9.282 10.000 -0.718 -7.2%
LP2-OL-21SSM B203 9.161 9.500 -0.339 -3.6%
LP2-OL-21SSM CaO 5.062 5.000 0.062 1.2%
LP2-OL-21SSM Cl 0.072 0.208 -0.136
LP2-OL-21SSM Cr203 0.213 0.450 -0.237
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-21SSM F 0.232 0.316 -0.084
LP2-OL-21SSM Fe203 0.603 0.600 0.003
LP2-OL-21SSM K20 0.810 1.000 -0.190
LP2-OL-21SSM Li,O < 0.215 0.000 0.215
LP2-OL-21SSM MgO 0.661 0.650 0.011
LP2-OL-21SSM Na20 22.444 23.000 -0.556 -2.4%
LP2-OL-21SSM NiO < 0.127 0.000 0.127
LP2-OL-21SSM P20s 0.549 0.676 -0.127
LP2-OL-21SSM SiO2 41.246 38.800 2.446 6.3%
LP2-OL-21SSM SnO2 1.606 1.500 0.106
LP2-OL-21SSM SO3 1.127 0.500 0.627
LP2-OL-21SSM V205 0.895 1.000 -0.105
LP2-OL-21SSM ZnO 2.729 2.800 -0.071
LP2-OL-21SSM ZrO2 3.255 4.000 -0.745
LP2-OL-21SSM Sum 100.288 100.000 0.288 0.3%
LP2-OL-22Q Al203 6.514 7.000 -0.486 -6.9%
LP2-OL-22Q B203 5.884 6.000 -0.116 -1.9%
LP2-OL-22Q CaO 10.714 11.000 -0.286 -2.6%
LP2-OL-22Q Cl < 0.050 0.062 -0.012
LP2-OL-22Q Cr203 0.376 0.300 0.076
LP2-OL-22Q F 0.075 0.095 -0.020
LP2-OL-22Q Fe203 1.898 1.500 0.398
LP2-OL-22Q K20 < 0.120 0.000 0.120
LP2-OL-22Q Li,O < 0.215 0.000 0.215
LP2-OL-22Q MgO < 0.166 0.000 0.166
LP2-OL-22Q Na20 19.243 21.000 -1.757 -8.4%
LP2-OL-22Q NiO < 0.127 0.000 0.127
LP2-OL-22Q P20s 0.275 0.203 0.072
LP2-OL-22Q SiO2 36.320 36.740 -0.420 -1.1%
LP2-OL-22Q SnO2 3.571 3.500 0.071
LP2-OL-22Q SOz 0.104 0.100 0.004
LP2-OL-22Q V205 3.905 4,000 -0.095
LP2-OL-22Q Zn0O 2.001 2.000 0.001
LP2-OL-22Q ZrO2 5.214 6.500 -1.286 -19.8%
LP2-OL-22Q Sum 96.773 100.000 -3.227 -3.2%
LP2-OL-22SSM Al203 6.514 7.000 -0.486 -6.9%
LP2-OL-22SSM B203 5.780 6.000 -0.220 -3.7%
LP2-OL-22SSM CaO 10.585 11.000 -0.415 -3.8%
LP2-OL-22SSM Cl < 0.050 0.062 -0.012
LP2-OL-22SSM Cr203 0.142 0.300 -0.158
LP2-OL-22SSM F 0.065 0.095 -0.030
LP2-OL-22SSM Fe203 1.498 1.500 -0.002
LP2-OL-22SSM K20 < 0.120 0.000 0.120
LP2-OL-22SSM Li,O < 0.215 0.000 0.215
LP2-OL-22SSM MgO < 0.166 0.000 0.166
LP2-OL-22SSM Na20 19.984 21.000 -1.016 -4.8%
LP2-OL-22SSM NiO < 0.127 0.000 0.127
LP2-OL-22SSM P20s 0.243 0.203 0.040
LP2-OL-22SSM SiO2 36.293 36.740 -0.447 -1.2%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-22SSM SnO2 3.428 3.500 -0.072
LP2-OL-22SSM SOz 1.139 0.100 1.039
LP2-OL-22SSM V205 3.619 4,000 -0.381
LP2-OL-22SSM Zn0O 1.973 2.000 -0.027
LP2-OL-22SSM ZrO; 5.261 6.500 -1.239 -19.1%
LP2-OL-22SSM Sum 97.203 100.000 -2.797 -2.8%
LP2-OL-23Q Al2Os3 5.513 6.000 -0.487 -8.1%
LP2-OL-23Q B203 13.266 13.725 -0.459 -3.3%
LP2-OL-23Q CaO 10.438 11.000 -0.562 -5.1%
LP2-OL-23Q Cl 0.056 0.062 -0.006
LP2-OL-23Q Cr203 0.423 0.300 0.123
LP2-OL-23Q F 0.072 0.095 -0.023
LP2-OL-23Q Fe203 0.599 0.000 0.599
LP2-OL-23Q K20 < 0.120 0.000 0.120
LP2-OL-23Q Li-O < 0.215 0.000 0.215
LP2-OL-23Q MgO 1.306 1.350 -0.044
LP2-OL-23Q NaO 20.456 21.000 -0.544 -2.6%
LP2-OL-23Q NiO < 0.127 0.000 0.127
LP2-OL-23Q P20s 0.195 0.203 -0.008
LP2-OL-23Q SiO2 36.411 34.900 1.511 4.3%
LP2-OL-23Q SnO> 3.545 3.500 0.045
LP2-OL-23Q SOz 1.160 1.315 -0.155
LP2-OL-23Q V20s < 0.179 0.000 0.179
LP2-OL-23Q Zn0O 3.417 3.600 -0.183
LP2-OL-23Q ZrO; 2.573 2.950 -0.377
LP2-OL-23Q Sum 100.072 100.000 0.072 0.1%
LP2-OL-23SSM Al20Os 5.338 6.000 -0.662 -11.0%
LP2-OL-23SSM B203 12.477 13.725 -1.248 -9.1%
LP2-OL-23SSM CaO 10.407 11.000 -0.593 -5.4%
LP2-OL-23SSM Cl < 0.050 0.062 -0.012
LP2-OL-23SSM Cr203 0.216 0.300 -0.084
LP2-OL-23SSM F 0.054 0.095 -0.042
LP2-OL-23SSM Fe203 < 0.143 0.000 0.143
LP2-OL-23SSM K20 < 0.120 0.000 0.120
LP2-OL-23SSM Li.O < 0.215 0.000 0.215
LP2-OL-23SSM MgO 1.339 1.350 -0.011
LP2-OL-23SSM Na2O 20.523 21.000 -0.477 -2.3%
LP2-OL-23SSM NiO < 0.127 0.000 0.127
LP2-OL-23SSM P20s 0.192 0.203 -0.011
LP2-OL-23SSM SiO2 36.636 34.900 1.736 5.0%
LP2-OL-23SSM SnO> 3.333 3.500 -0.167
LP2-OL-23SSM SOz 1.707 1.315 0.392
LP2-OL-23SSM V20s < 0.179 0.000 0.179
LP2-OL-23SSM Zn0O 3.451 3.600 -0.149
LP2-OL-23SSM ZrO; 2.580 2.950 -0.370
LP2-OL-23SSM Sum 99.087 100.000 -0.913 -0.9%
LP2-OL-24Q Al20Os3 11.403 12.500 -1.097 -8.8%
LP2-OL-24Q B203 5.804 6.000 -0.196 -3.3%
LP2-OL-24Q CaO 7.423 7.245 0.178 2.5%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-24Q Cl 0.061 0.062 -0.001
LP2-OL-24Q Cr203 0.421 0.300 0.121
LP2-OL-24Q F 0.095 0.095 0.000
LP2-OL-24Q Fe203 1.916 1.500 0.416
LP2-OL-24Q K20 < 0.120 0.000 0.120
LP2-OL-24Q Li.O < 0.215 0.000 0.215
LP2-OL-24Q MgO 1.351 1.350 0.001
LP2-OL-24Q Na2O 25.241 25.195 0.046 0.2%
LP2-OL-24Q NiO < 0.127 0.000 0.127
LP2-OL-24Q P20s 0.192 0.203 -0.011
LP2-OL-24Q SiO2 33.956 34.900 -0.944 -2.7%
LP2-OL-24Q SnO> 0.250 0.000 0.250
LP2-OL-24Q SO3 0.128 0.100 0.028
LP2-OL-24Q V20s 4.084 4.000 0.084
LP2-OL-24Q ZnO 3.809 3.600 0.209
LP2-OL-24Q ZrO; 2.627 2.950 -0.323
LP2-OL-24Q Sum 99.225 100.000 -0.775 -0.8%
LP2-OL-24SSM Al20Os3 11.408 12.500 -1.092 -8.7%
LP2-OL-24SSM B203 5.426 6.000 -0.574 -9.6%
LP2-OL-24SSM CaO 7.265 7.245 0.020 0.3%
LP2-OL-24SSM Cl < 0.050 0.062 -0.012
LP2-OL-24SSM Cr203 0.142 0.300 -0.158
LP2-OL-24SSM F 0.070 0.095 -0.025
LP2-OL-24SSM Fe203 1.440 1.500 -0.060
LP2-OL-24SSM K20 < 0.120 0.000 0.120
LP2-OL-24SSM Li.O < 0.215 0.000 0.215
LP2-OL-24SSM MgO 1.342 1.350 -0.008
LP2-OL-24SSM Na2O 24.837 25.195 -0.358 -1.4%
LP2-OL-24SSM NiO < 0.127 0.000 0.127
LP2-OL-24SSM P20s 0.190 0.203 -0.013
LP2-OL-24SSM SiO2 33.865 34.900 -1.035 -3.0%
LP2-OL-24SSM SnO> < 0.160 0.000 0.160
LP2-OL-24SSM SO3 1.385 0.100 1.285
LP2-OL-24SSM V20s 3.678 4.000 -0.322
LP2-OL-24SSM ZnO 3.741 3.600 0.141
LP2-OL-24SSM ZrO; 2.654 2.950 -0.296
LP2-OL-24SSM Sum 98.115 100.000 -1.885 -1.9%
LP2-OL-25Q Al20Os3 5.782 6.000 -0.218 -3.6%
LP2-OL-25Q B203 13.419 13.750 -0.331 -2.4%
LP2-OL-25Q CaO 2.624 2.578 0.046
LP2-OL-25Q Cl 0.058 0.062 -0.004
LP2-OL-25Q Cr203 0.402 0.300 0.102
LP2-OL-25Q F 0.076 0.095 -0.020
LP2-OL-25Q Fe203 1.991 1.500 0.491
LP2-OL-25Q K20 < 0.120 0.000 0.120
LP2-OL-25Q Li.O < 0.215 0.000 0.215
LP2-OL-25Q MgO < 0.166 0.000 0.166
LP2-OL-25Q Na2O 23.860 26.000 -2.140 -8.2%
LP2-OL-25Q NiO < 0.127 0.000 0.127
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses

(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LP2-OL-25Q P20s 0.279 0.203 0.076
LP2-OL-25Q SiO2 35.823 34.900 0.923 2.6%
LP2-OL-25Q SnO2 3.710 3.500 0.210
LP2-OL-25Q SO3 0.790 1.012 -0.222
LP2-OL-25Q V205 < 0.179 0.000 0.179
LP2-OL-25Q ZnO 3.535 3.600 -0.065
LP2-OL-25Q ZrO2 5.356 6.500 -1.144 -17.6%
LP2-OL-25Q Sum 98.511 100.000 -1.489 -1.5%
LP2-OL-255SM Al203 5.678 6.000 -0.322 -5.4%
LP2-OL-255SM B203 12.912 13.750 -0.838 -6.1%
LP2-OL-25SSM CaOo 2.686 2.578 0.108
LP2-OL-255SM Cl < 0.050 0.062 -0.012
LP2-OL-255SM Cr203 0.145 0.300 -0.155
LP2-OL-255SM F 0.070 0.095 -0.025
LP2-OL-25SSM Fe203 1.519 1.500 0.019
LP2-OL-255SM K20 < 0.120 0.000 0.120
LP2-OL-255SM Li.O < 0.215 0.000 0.215
LP2-OL-255SM MgO < 0.166 0.000 0.166
LP2-OL-25SSM Na20O 24.062 26.000 -1.938 -7.5%
LP2-OL-255SM NiO < 0.127 0.000 0.127
LP2-OL-255SM P20s 0.252 0.203 0.049
LP2-OL-255SM SiO2 35.256 34.900 0.356 1.0%
LP2-OL-255SM SnO2 3.495 3.500 -0.005
LP2-OL-255SM SO3 1.248 1.012 0.236
LP2-OL-255SM V205 < 0.179 0.000 0.179
LP2-OL-255SM ZnO 3.644 3.600 0.044
LP2-OL-255SM ZrO2 5.538 6.500 -0.962 -14.8%
LP2-OL-255SM Sum 97.363 100.000 -2.637 -2.6%
LRM (Set 1) Al;03 9.607 9.510 0.097 1.0%
LRM (Set1) B203 7.822 7.850 -0.028 -0.4%
LRM (Set1) CaO 0.507 0.540 -0.033
LRM (Set 1) Cl < 0.050 0.000 0.050
LRM (Set 1) Cr203 0.189 0.190 -0.001
LRM (Set1) F 0.870 0.860 0.010
LRM (Set1) Fe203 1.397 1.380 0.017
LRM (Set 1) K20 1.386 1.480 -0.094
LRM (Set 1) Li,O < 0.215 0.110 0.105
LRM (Set1) MgO < 0.166 0.100 0.066
LRM (Set1) Na20 19.389 20.030 -0.641 -3.2%
LRM (Set 1) NiO 0.180 0.190 -0.010
LRM (Set 1) P20s 0.488 0.540 -0.052
LRM (Set1) SiO2 56.618 54.200 2.418 4.5%
LRM (Set1) SnO2 < 0.127 0.000 0.127
LRM (Set 1) SO3 0.219 0.300 -0.081
LRM (Set 1) V205 < 0.179 0.000 0.179
LRM (Set1) ZnO < 0.124 0.000 0.124
LRM (Set1) ZrO2 0.883 0.930 -0.047
LRM (Set 1) Sum 100.416 98.210 2.206 2.2%
LRM (Set 2) Al203 9.210 9.510 -0.300 -3.2%
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Table C-7. Comparison of Measured and Targeted Compositions of the Study Glasses
(continued)

Difference of % Difference of
Glass ID Oxide B(E)L M(S\f/its%;ed T(z;\:tgs/tsd Measured versus Measured
Targeted versus Targeted
LRM (Set 2) B203 7.513 7.850 -0.337 -4.3%
LRM (Set 2) CaO 0.533 0.540 -0.007
LRM (Set 2) Cl < 0.050 0.000 0.050
LRM (Set 2) Cr203 0.197 0.190 0.007
LRM (Set 2) F 0.908 0.860 0.048
LRM (Set 2) Fe203 1.402 1.380 0.022
LRM (Set 2) K20 1.303 1.480 -0.177
LRM (Set 2) Li,O < 0.215 0.110 0.105
LRM (Set 2) MgO < 0.166 0.100 0.066
LRM (Set 2) Na20 20.437 20.030 0.407 2.0%
LRM (Set 2) NiO 0.188 0.190 -0.002
LRM (Set 2) P20s 0.465 0.540 -0.075
LRM (Set 2) SiO2 55.587 54.200 1.387 2.6%
LRM (Set 2) SnO2 < 0.167 0.000 0.167
LRM (Set 2) SO3 0.210 0.300 -0.090
LRM (Set 2) V205 < 0.179 0.000 0.179
LRM (Set 2) ZnO < 0.124 0.000 0.124
LRM (Set 2) ZrO2 1.160 0.930 0.230
LRM (Set 2) Sum 100.014 98.210 1.804 1.8%
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence

=PF

Al203 (wt%o), Prep Method

Variability Chart for Measured

Set=1, Analyte
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=AI203 (wt%), Prep Method=PF
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

=PF

B203 (wt%), Prep Method

Variability Chart for Measured

Set=1, Analyte

Lab ID

Sub-Blk

Block

€¢¢4ddNdT

214d100

214d1T0

214dS00

2¢4d9TD

¢14d¢00

¢14dSTO

¢Z¢ddNYT

¢¢4dc0d

2¢4d900

2¢4d110

2¢4dcTO

2¢4dS00

¢¢4d100

[4%=1514%)

214d9TO

¢14d900

2¢4dSTO

TeZddNd

E€T24dNET

1¢4d9T10

114d¢00

114d9T0

1¢4d¢TO

1¢4d900

1¢4dS00

¢TeddNYT

114dS00

174d1T0

1¢4d1T0

1144900

1¢4d100

T14dSTO

1¢4d¢00

174d100

1¢4dSTO

TT4d¢TO

T1¢4dNd

E€CT4dNYT

¢14d0TO

¢¢4deTO

¢14d600

[4%=L14%)

¢T4dETD

¢14d€00

¢14dv00

¢¢4d600

¢¢4de0d

¢14d.TO

¢cT4dNG

2¢4d.00

214d8T0

2¢4d800

2¢4dLTO

2¢4dv00

2¢4dv10

2¢4d8T0

214d800

214d.00

2¢4d0TO

TeTddNAT

ETTddNET

1144800

114d0TO

1¢4d810

T14dvT0

T14d.TO

1¢4d0TO

T14d€00

1¢4d200

1¢4d€00

1¢4dvT10

CTTddNAT

1¢4d600

114d8TO

T24dETO

TT4dETO

1¢4dv00

T14d¥00

1144600

114d200

1¢4d.TO

1244800

111101111111 111111111 1[2[1[1[2[1[1[1]1[11 1111111111 111 111/ 1[1[1[1[2[1[1[2[1[1[1]1[1]1]1[1]1/11/11/1 11 1[1[1[11[11[1]11[1]1]1] BpL Indicator (0=>BDL)

TTTddNAT

14.000 —

12.000 —

10.000 —

painsesy

8.000 - |

6.000 —

C-60



SRNL-STI-2018-00150
Revision 0

Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=B203 (wt%), Prep Method=PF
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

LM

CaO (wt%), Prep Method

Set=1, Analyte

Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=CaO (wt%0), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=CI (wt%o), Prep Method=KH
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=Cr203 (wt%), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=F (wt%o), Prep Method=KH
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=Fe203 (wt%), Prep Method=PF
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=K20 (wt%), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=Li20 (wt%), Prep Method=PF
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=MgO (wt%), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=Na20 (wt%o), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=NiO (wt%), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

LM

P205 (wt%), Prep Method

Variability Chart for Measured

Set=1, Analyte
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=1, Analyte=P205 (wt%0), Prep Method=PFSA

Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

LM

P205 (wt%), Prep Method

Variability Chart for Measured
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Variability Chart for Measured

Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
Set=2, Analyte=P205 (wt%o), Prep Method=PF
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=P205 (wt%0), Prep Method=PFSA
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

=PF

SiO2 (wt%), Prep Method

Set=1, Analyte

Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=SiO2 (wt%), Prep Method=PF
Variability Chart for Measured
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Lab ID
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=SnO2 (wt%), Prep Method=PF
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

=LM

SO3 (Wt%), Prep Method

Set=1, Analyte

Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=SO3 (wt%), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

LM

V205 (wt%), Prep Method

Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=VV205 (wt%), Prep Method=LM
Variability Chart for Measured
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

TTATT0D

TTINT900

u PVou o

TZINT1800

TZNT0TOD

CTTNTTNGT

LZN1600

TZIN900

TCNT700

TTIAT800

TTNT0TO

TTNT1600

T¢NT1.L00

Zn0O (wt%), Prep Method

TTNT1200

Y | ml

TTNT1700

LZNT1S00

TITNTTNGT

L]
of1/1/1/27111111711102111 171171211100/ 1/2y2y171111171710 1711711111111 0

4.000
3.500 —
3.000
2.500 —

Variability Chart for Measured

Set=1, Analyte

2,000 —
1.500 —
1.000 —
0.500 —
0.000 —

painses\

Sub-Blk
Block

C-95




SRNL-STI-2018-00150
Revision 0

Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
Set=2, Analyte=ZnO (wt%0), Prep Method=LM
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)

Set=2, Analyte=ZrO2 (wt%o), Prep Method=PF
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Exhibit C-1. Plots of Oxide Measurements by Set in Analytical Sequence (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations

Al203 (wt%)

Variability Chart for Measured
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)

Variability Chart for Measured
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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MgO (Wt%)

Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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NiO (Wt%)

Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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P205 (Wt%)

Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Si02 (Wt%)

Variability Chart for Measured

Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)

SO3 (Wt%)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Zn0O (wt%)

Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-2. Plots of Oxide Measurements by Set by Glass Identifier Grouped by Targeted Concentrations (continued)
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=LM, Element=K (wt%), Set=1
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=LM, Element=Na (wt%o), Set=1
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=PF, Element=Al (wt%o), Set=1
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=PF, Element=B (wt%), Set=1
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=PF, Element=Fe (wt%), Set=1
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=PF, Element=Si (wt%o), Set=1
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)
Prep Method=PFSA, Element=Zr (wt%), Set=1
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

SiO2 (wt%b)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

V205 (wt%)

Analyte

QOPO

*y

PO@P
-+

L

¢ ¢

P
o (B2 BBBBBB

32 288

32 3283

CiLtutoRuty

YT
NG
INSSSZ-10-2d1
0Gz-10-¢d1
NSSZ-10-2d1
Ovz-10-2d1
INSSE€C-10-2d1
0€z-10-2d1
NSSZZ-10-2d1
0zz-10¢d1
INSSTZ-10-2d1
O12-10-2d1
INSS0Z-10-2d1
00z-10-2d1
INSS6T-10-2d1
061-10-2d1
INSS8T-10-2d1
081-10-2d1
INSS.T-10-2d1
OL1-10-2d1
INSSAON-9T-10-2d"1
OQOW-9T-10-2d1
INSSST-10-2d1
OS1-10-2d1
NSSYT-10-2d1
Ov1-10-2d1
NSSET-10-2dT
O€T-10-¢d1
INSSZT-10-2d1
0z1-10-2d1
NSSTT-10-2d1
OTT-10-¢d1
INSSAOW-0T-10-2d"T
OAON-0T-10-2d1
INSST-60-10-2d1
OT1-60-10-¢d1
INSSAOIN-80-10-2d"
OQOW-80-10-2d1
INSST-20-10-2dT
OT1-20-10-2d1
INSSS0-10-2d1
050-10-2d1
INSST-70-10-2d
OT-#0-10-2d 1
INSSZAOW-£0-10-2d 1
OZAOW-€0-10-2d1
INSST-20-10-2d1
OT1-20-10-2d1
INSSE-T0-10-2dT
0€-10-10-2d

1D

+ Measured v BDL

O Targeted

Y

C-162



SRNL-STI-2018-00150

Revision 0

Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)
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Appendix D Comparisons of the Baseline and SSM Versions of the Study Glasses
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses
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B203 (Wt%)

14

Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)
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QOW-0T-10-¢d1

L1-10-¢d1

€1-10-¢d

¢1-10-¢d

§0-10-¢d1

T¢-10-¢d1

1-¢0-10-¢d1

1-20-10-¢d1

QOW-80-10-2d1

¢AON-€0-10-2d1

§2-10-¢d

¥¢-10-¢d1

€¢-10-¢d1

¢¢-10-¢d

0¢-10-¢d

61-10-¢d1

AON-9T-10-¢d1

ST-10-¢d1

¥1-10-¢d1

T1-10-¢d

1-60-10-¢d1

T-¥0-10-¢d1

€-10-10-¢d1

071 Targeted

0.709

0.316 0.708

0.17

0.097

0.095

D-7
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Fe203 (wt%o)

Analyte

Variability Chart for Measured

J 4 o4 =

=

=

= 3 4a 43

15

3 30 3O 43 =

0.5

painses|y

Sample ID

INSSAOW-80-10-2d1
OAOW-80-10-2d1
INSSAON-0T-10-2d1
OAOW-0T-10-2d1
INSSAON-9T-10-2d 1
OAONW-9T-10-2d1
INSSSZ-10-2d1
05z-10-2d1
NSSYZ-10-2d1
Ovz-10-2d1
NSSZZ-10-2d1
0zz-10-2d1
INSS6T-10-2d1
06T-10-2d1
INSSLT-10-2d1
0L1-10-2d1
INSSST-10-2d1
0S1-10-2d1
INSSZT-10-2d1
0Z1-10-2d1
INSSS0-10-2d1
050-10-2d1
SST-70-10-2d1
O1-70-10-2d1
NSST-20-10-2d1
OT1-20-10-2d1
INSSTZ-10-2d1
01z-10-2d1
NSST-20-10-2d1
01-20-10-2d1
INSS€Z-10-2d1
0€z-10-2d1
INSS0Z-10-2d1
00z-10-2d1
INSS8T-10-2d1
081-10-2d1
NSSYT-10-2d1
OYT-10-2d1
INSSET-10-2d1
0€T-10-2d1
INSSTT-10-2d1
OT1-10-2d1
NSST-60-10-2d1
01-60-10-2d1
INSSZAO-£0-10-2d 1
OzZAOW-€0-10-2d1
INSSE-T0-10-2d1
0€-10-10-2d1

Original Glass ID

Targeted

QOW-80-10-¢d1

153

QOW-0T-10-¢d1

1.503

AOW-9T-10-¢d1

1.502

G¢-10-¢d

¥2-10-¢d

¢¢-10-¢d

61-10-¢d1

L1-10-¢d1

15

§T1-10-¢d1

¢1-10-¢d

§0-10-¢d

T-¥0-10-¢d1

1-£0-10-¢d1 —

T¢-10-¢d

0.6

1-¢0-10-¢d1

€¢-10-¢d

02-10-¢d1

81-10-¢d

¥1-10-¢d1

€1-10-¢d1 o

T1-10-¢d

1-60-10-¢d1

¢AON-€0-10-2d1

€-10-10-¢d1

D-8
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

K20 (wt%)

Analyte

Variability Chart for Measured

[ Bl Bl Bl Bl Bl Bl Bl Bl B B B B

painsesy

| B B e ] W

0

Sample ID

INSS6T-10-2d1
06T-10-2d1
INSS.T-10-2d
0L1-10-2d1
INSSYT-10-2d1
OYT-10-2d1
INSSET-10-2d T
O€T-10-2d1
INSSTT-10-2d1
O11-10-2d1
NSST-#0-10-2d1
OT1-70-10-2d1
INSSTZ-10-2d1
012-10-2d1
INSST-20-10-2d1
01-20-10-2d1
NSST-20-10-2d1
OT1-20-10-2d1
INSSSZ-10-2d 1
052-10-2d1
INSSZ-10-2d1
Ovg-10-2d1
INSSEZ-10-2dT
0€z-10-2d1
INSSZZ-10-2d1
0zz-10-2d1
INSS0Z-10-2d 1
00z-10-2d1
INSS8T-10-2d1
081-10-2d1
INSSAOW-9T-10-2d1
OAON-9T-10-2d1
INSSST-10-2d 1
0ST-10-2d1
INSSZT-10-2d1
0zT-10-2d1
INSSAOW-0T-10-2d1
OAOW-0T-10-2d1
INSST-60-10-2d1
01-60-10-2d1
INSSAOW-80-10-2d1
OAON-80-10-2d1
INSSS0-10-2d 1
050-10-2d1

INSSCAON-€0-710-¢d1

OZAOW-€0-10-¢d 1
INSSE-T0-10-2d 1
0€-10-10-2d1

Original Glass ID

Targeted

61-10-¢d1

LT-10-¢d

¥1-10-¢d1

5.75

€1-10-¢d1

T1-10-¢d1

T-¥0-10-¢d1

1¢-10-¢d1

1-¢0-10-¢d1

1-20-10-¢d

0.16

§2-10-¢d1

¥¢-10-¢d1

€¢-10-¢d1

¢¢-10-¢d1

02-10-¢d1

81-10-¢d1

AdOW-9T-10-¢d1

ST-10-¢d1 o

¢1-10-¢d

AdOW-0T-10-¢d1

1-60-10-¢d1

QOWN-80-10-2d1

§0-10-¢d1

¢AOIN-€0-T10-¢d1

€-10-10-¢d1
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Sample ID

SRNL-STI-2018-00150

| B ] B ] e Bl Bl Bl Bl Bl Bl Bl Bl Bl Bl Bl B Bl B

Li20 (wt%)

12

Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte

@<
=]

painsesy

| B ] B I B ] B B B B B

0.4
0.2

NSSS2-10-2d1

052-10-2d1

NSSY2-10-¢d1

Ovz-10-2d1

NSSEC-10-¢d1

0€z-10-2d1

INSSZ2-10-¢d1

02z-10-2d1

NSSTZ-10-2d1

012-10-2d1

NSS0¢-10-¢d1

00z-10-2d1

NSS6T-10-¢d1

06T1-10-2d1

INSS8T-10-¢d1

081-10-2d1

NSSLT-10-2d1

0L1-10-2d1

INSSAOW-9T-10-2d1
OAOW-9T-10-2d1
INSSST-10-2d1

0ST-10-2d1

INSSYT-10-¢d1

OY1-10-2d1

NSSET-10-2d1

0€T-10-2d1

NSSZT-10-¢d1

0zT-10-2d1

WSSTT-10-¢d1

O11-10-2d1

INSSAOW-0T-10-2d1
OAON-0T-10-2d1
INSST-60-10-2d1

01-60-10-2d1

INSSAON-80-10-2d1
OAON-80-10-2d1
INSST-L0-10-2d1

0T1-20-10-2d1

NSSS0-10-2d1

050-10-2d1

INSST-¥0-10-2¢d1

OT-70-10-2d1

INSSZAOW-£0-10-2d"
OZAOW-€0-10-2d1
NSST-20-10-2d1

01-20-10-2d1

INSSE-T0-10-2d1

0€-10-10-2d1

Original Glass ID

G¢-10-¢d1

¥2-10-2d1

€¢-10-¢d

¢¢-10-¢d1

1¢-10-¢d1

02-10-¢d1

61-10-¢d

81-10-¢d1

L1-10-¢d

AOW-9T-10-2d1

GT1-10-¢d

¥1-10-¢d1

€1-10-¢d1

¢1-10-¢d1

T1-10-¢d1

AdOW-0T-10-¢d1

1-60-10-¢d1

AdOWN-80-10-2d1

1-20-10-¢d

§0-10-¢d1

T-¥0-10-¢d

¢AOIN-€0-10-¢d1

1-¢0-10-¢d1

€-10-10-¢d1

Targeted

D-10




Revision 0

Targeted

SRNL-STI-2018-00150

MgO (wt%)

16

Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte

=]
8
o) 0]
) =
=3 £
£ =
& S
n INSSZAOW-£0-10-2d 1 <
ZAON-£0-102d 1|
- OzZAO-€0-10-2d1 -
n INSSAOW-9T-10-2d 1 ~
QOW-9T-10-2d1 |
[ OQON-9T-10-2d1 -
n NSS¥z-10-2d1
¥2-10-2d1
| Ove-10-2d1
n NSSEZ-10-2d1
£2-10-2d1
| 0gz-10-2d1
n INSS8T-10-2d1
81-10-2d
[ 081-10-2d1
n WSSLT-10-2d1
1-10-2d
- 0.1-10-2d1 o
o
n NSSZT-10-2d1 -
21-10-2d1
[ 0z1-10-2d1
n NSSTT-10-2d1
11-10-2d1
| OT1-10-2d1
n INSST-70-10-2d 1
T-40-10-2d 1
| OT-#0-10-2d1
n INSSE-T0-10-2d1
£-10-10-2d1
m 0€-10-10-2d1
n INSST-0-10-2d 1
1-,0-10-2d1 -
OT1-20-10-2d1
n NSSTZ-10-2d1
12-10-2d1
| 012-10-2d1 -
©o
n INSST-20-10-2d 1 s
1-20-10-2d 1
| 0T1-20-10-2d1
n INSSSZ-10-2d1
52-10-2d1
[ ] 05z-10-2d1
n WSSZZ-10-2d1
22-10-2d
| 02z-10-2d1
n INSS0Z-10-2d1
02-10-2d1
- 002-10-2d1
n NSS6T-10-2d1
61-10-2d1
- 06T-10-2d1
n INSSST-10-2d1
S1-10-2d1
| 0§1-10-2d1
n INSSKT-10-2d 1
¥1-10-2d1 °
| Ov1-10-2d1
n WSSET-10-2d1
£1-10-2d1
[ ] OET-10-2d1
n INSSAOW-0T-10-2d 1
QOW-0T-10-2d1
| OQON-0T-10-2d1
n INSST-60-10-2d 1
1-60-10-2d 1
- OT1-60-10-2d1
n INSSAOW-80-10-2d 1
QOW-80-10-2d1
- OAQON-80-10-2d1
n INSSS0-10-2d 1
50-10-2d1
| 050-10-2d1
AR © o < o °
— — o o o o
painseay
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Na20 (wt%)

Analyte

Variability Chart for Measured

28

26

<
~

N
N

20

painses|n

18

Sample ID

INSSAO-80-10-2d"1
OAON-80-10-2d1
INSSZAOW-£0-10-2d
OZAOW-£0-10-2dT
INSSSZ-10-2d1
052-10-2d1
INSS0Z-10-2d1
002-10-2d1
NSSZT-10-2d1
0z1-10-2d1
INSSYZ-10-2d1
Ovrz-10-2d1
INSSTZ-10-2d1
012-10-2d1
INSST-20-10-2d1
01-20-10-2d1
INSS.T-10-2d1
OL1-10-2d1
INSSET-10-2d
O€T-10-2d1
INSSAOW-0T-10-2d1
OAOW-0T-10-2d1
INSSAOW-9T-10-2d1
OAON-9T-10-2d1
INSSEZ-10-2d
0€z-10-2d1
INSSZZ-10-2d1
0zz-10-2d1
INSS6T-10-2d1
06T-10-2d1
INSS8T-10-2d 1
081-10-2d1
INSSST-10-2d1
OST-10-2d1
INSSYT-10-2d1
OYT-10-2d1
INSSTT-10-2d1
OT1-10-2d1
INSST-60-10-2d1
O1-60-10-2d1
INSSS0-10-2d1
050-10-2d1
INSST-#0-10-2d1
O1-70-10-2d1
INSSE-T0-10-2d 1
0¢g-10-10-2d1
INSST-20-10-2d1
O1-20-10-2d1

Original Glass ID

Targeted

QOWN-80-10-¢d1 ¥25'92

¢AOW-€0-10-¢d1

¥9¥'92

G¢-10-¢d1

9

0¢-10-¢d1

¢1-10-¢d1

Tv6'sC

¥¢-10-2d1

S6T'GC

1¢-10-¢d1

€

1-¢0-10-¢d1

L1-10-¢d1

§0c'ee

€1-10-¢d1

AOW-0T-10-¢d1

8€0'T¢

QOW-9T-710-¢d1

9¢0'Te

€¢-10-¢d1

¢2-10-¢d1

61-10-¢d1

81-10-¢d1

ST-10-¢d1

¥1-10-2d1 114

T1-10-¢d1

1-60-10-¢d1

§0-10-¢d1

T-¥0-10-¢d1

€-10-10-¢d1

1-L0-10-¢d1 86'0¢

D-12
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

NiO (Wt%)

Analyte

Variability Chart for Measured

[ e | Qe | [ (e | Qo f Qe f [ e f Qe [ Qe f [ | Qe f Qe f e f Qe | Qe | e e

[ =l = Q= |

0.22

0.2

©
!
o

0.16

painsea

0.14

0.12

Sample ID

INSST-20-10-2d1
OT1-20-10-2d1
NSSSZ-10-2d1

0Se¢-10-2d1
NSSYZ-10-2d1

Ove-10-2d1
NSSEC-10-2dT

0gz-10-2d1
NSSZZ-10-2d1

02z-10-2d1
NSSTZ-10-2d1

OT¢-10-2d1
NSS0Z-10-2d1

002-10-2d1
NSS6T-10-2d1

06T-10-2d1
INSS8T-10-2d1
081-10-2d1
NSSLT-10-2d1
OL1-10-2d1
INSSAOW-9T-10-2d
OAON-9T-10-2d1
NSSST-10-2d1
0ST-10-2d1
SSYT-10-2d1

OY1-10-2d1
NSSET-10-2d1

O€T-10-2d1
NSSZT-10-2d1

Oz1-10-2d1
NSSTT-10-2d1

OT1-10-2d1

INSSAOW-0T-10-2d
OAON-0T-10-2d1
INSST-60-10-2d1
01-60-10-2d1
INSSAON-80-10-2d1
OAON-80-10-2d1
NSSS0-10-2d1
050-10-2d1
INSST-70-10-2d1
OT-70-10-2d1
INSSZAOW-€0-10-2d1
OZAOW-€0-10-2d1
INSST-20-10-2d1
O1-20-10-2d1
INSSE-T0-10-2d1
0€-10-10-2d1

Original Glass ID

1-,0-10-¢d1

G¢-10-¢d1

¥¢-10-¢d1

€¢-10-¢d1

¢¢-10-¢d

1¢-10-¢d1

02¢-10-¢d1

61-10-¢d1

81-10-¢d1

L1-10-¢d

AO-9T-10-¢d1

G1-10-¢d1

¥1-10-¢d

€1-10-¢d1

¢1-10-¢d1

T1-10-¢d1

AdO-0T-10-2¢d1

1-60-10-2¢d1

AdOIN-80-10-2¢d1

§0-10-¢d1

T-¥0-10-2¢d1

¢AON-€0-10-2d1

1-2¢0-10-2d1

€-10-10-¢d1

Targeted

0.04
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

P205 (Wt%)

Analyte

Variability Chart for Measured

1

15

I:l:

15

painses|y

0.5

l:|I:|I:|I:|I:|I:||=|I:|I=|'='|:|l:|'='I:||=|I=I

Sample ID

INSS8T-10-2d1
081-10-2d1

WSSAOW-0T-10-¢d1

OAOW-0T-10-2d1
INSSLT-10-2d1
0L1-10-2d1
INSSET-10-2d1
O€T-10-2d1
INSSZT-10-2d1
0z1-10-2d1
INSSS0-10-2d1
050-10-2d1
INSSTZ-10-2d1
0Tz-10-2d1
NSST-20-10-2d1
01-20-10-2d1
NSST-20-10-2d1
OT-20-10-2d1

ISSAON-80-10-¢d1

OAON-80-10-2d1

INSSZAOW-£0-10-2d 1
OZAOW-€0-10-2d1

INSSSZ-10-2d1
052-10-2d1
INSS¥Z-10-2d1
Ovrz-10-2d1
INSSEZ-10-2d1
0€z-10-2d1
INSSZZ-10-2d1
02z-10-2d1
INSS02-10-2d1
002-10-2d1
INSS6T-10-2d1
06T-10-2d1

INSSAON-9T-10-¢d1

OAOW-9T-10-2d1
INSSST-10-2d1
0ST-10-2d1
INSSYT-10-2d1
OvrT-10-2d1
INSSTT-10-2d1
OT1-10-2d1
NSST-60-10-2d1
01-60-10-2d1
NSST-70-10-2d1
O1-70-10-2d1
INSSE-T0-10-2d1
0€-10-10-2d1

Original Glass ID

81-10-¢d1

QOW-0T-10-¢d1

L1-10-¢d1

€1-10-¢d

¢1-10-¢d

§0-10-¢d1

T¢-10-¢d1

1-¢0-10-¢d1

1-20-10-¢d1

QOW-80-10-2d1

¢AON-€0-10-2d1

§2-10-¢d

¥¢-10-¢d1

€¢-10-¢d1

¢¢-10-¢d

0¢-10-¢d

61-10-¢d1

AON-9T-10-¢d1

ST-10-¢d1

¥1-10-¢d1

T1-10-¢d

1-60-10-¢d1

T-¥0-10-¢d1

€-10-10-¢d1

152 Targeted

1518

0.676 1515

0.29

0.207

0.203
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Original Glass ID

Sample ID
Targeted

ISSAON-9T-10-2¢d

AOW-9T-10-2dT | 6S0°Ly
OAOW-9T-10-2d1

SRNL-STI-2018-00150

NSSE-T0-10-2¢d1

SiO2 (Wt%)

Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte

£-10-10-2d1 Iy
0€-10-10-2d1
n INSS0Z-10-2d 1
02-10-2d1 Y9y
- 002-10-2d1
n INSS6T-10-2dT
6T-10-2d1 6619y
| 061-10-2d1
M INSST-60-10-Zd1
1-60-10-2d1 61'6E
| OT1-60-10-2d1
n INSSAOW-0T-10-Zd 1
AQOW-0T-10-2d7 | TST'6E
- OQON-0T-10-2d1
1 INSSS0-10-2d
50-10-2d1 80'6E
- 050-10-2d1
n INSSTZ-10-2d T
12-10-2d1
m 012-10-2d1
g'8e
n NSST-20-10-2d 1
1-20-10-2d1
- 01-20-10-2d1
n INSST-20-10-2d]
1-£0-10-2d1 vT'LE
| O1-20-10-2d1
n INSS.T-10-2d
11-10-2d1 S0T'LE
- OL1-10-2d1
n NSSZZ-10-2d
2z-10-2d1 v1'9E
- 0zz-10-2d1
n INSSST-10-2d 1
S1-10-2d1 v9'sE
- 0ST-10-2d1
n INSSAON-80-10-Zd 1
AOW-80-10-2dT | Y09'SE
|| OQON-80-10-2d1
n INSSZAOW-£0-10-2d 1
ZAOW-£0-10-2d1| €25°SE
- OZAOW-£0-10-2dT
n INSSET-10-2d1
£1-10-2d1 sov'se
| O€T1-10-2d1
n WSSZT-10-2d1
2Z1-10-2d1 8er'se
- 0zZT-10-2d1
M INSSSZ-10-2d T
52-10-2d1
| 052-10-2d1
n WSSPZ-10-2d1
¥2-10-2d1
- Ovg-10-2d1
n WSSEZ-10-2d
£2-10-2d1
- 0gz-10-2d1
1] NSS8T-10-2d1
81-10-2d1 6vE
- 081-10-2d1
M WSSPT-10-2d1
¥1-10-2d7
- Ov1-10-2d1
n WSSTT-10-2d1
T1-10-2d1
- O11-10-2d1
n NSST-70-10-Zd 1
T-v0-10-2d1
- O1-70-10-2d1
3 <L < 8 8
painsesiy
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Sample ID

SRNL-STI-2018-00150

SnO2 (wt%)

Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte

n
|
n
|
n
|

n

|
n

|

n

|

n
|
Mn

|
Mn
|
n

|
n

|

I

|
n
|
M
|
M
.
n
|
painses|y

INSSSZ-10-2d1
05¢-10-2d1
INSSE€Z-10-2d1
0€z-10-2d1
INSSZZ-10-2d1
02z-10-2d1
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

SO3 (Wt%)

Analyte

Variability Chart for Measured
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Variability Chart for Measured

Analyte
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Exhibit D-1. Comparisons of the Measured Compositions of the Baseline and Sulfur Saturated Versions of the Study Glasses (continued)

Sum of Oxides
Variability Chart for Measured
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Table E-1. PCT Measurements for the LAW Phase 2 OL Glasses (ar — as received)
Oven Glass ID B Li Na Si B Li Na Si
Run (with Heat Treatment) Block Sequence Lab 1D (ar) (ar) (ar) (ar) (mg/L) (mg/L) (mg/L) (mg/L)
1 Soln Std 1 1 std-1-1 | 18.8 | 9.43 82.3 | 511 18.800 9.430 82.300 51.100
1 LP2-OL-14Q 1 2 J53 397 | <1.00 | 1250 | 209 661.680 <1.667 2083.375 348.340
1 LP2-OL-02-1Q 1 3 J45 16.9 | <1.00 | 111 37.0 28.167 <1.667 185.004 61.668
1 LP2-OL-04-1CCC 1 4 J49 105 | <1.00 | 1980 | 221 175.004 <1.667 3300.066 368.341
1 LP2-OL-20Q 1 5 J66 490 | <1.00 | 262 45.1 8.167 <1.667 436.675 75.168
1 LP2-OL-15Q 1 6 J08 142 | <100 | 87.4 | 263 23.667 <1.667 145.670 43.834
1 LP2-OL-07-1Q 1 7 J41 20.6 | <1.00 | 99.1 | 303 34.334 <1.667 165.170 50.501
1 LP2-OL-25Q 1 8 J57 139 | <1.00 | 478 62.5 231.671 <1.667 796.683 104.169
1 blank 1 9 J26 <1.00 | <1.00 | <1.00 | <1.00 <1.667 <1.667 <1.667 <1.667
1 LP2-OL-24Q 1 10 J05 105 | <1.00 | 204 473 17.500 <1.667 340.007 78.835
1 ARM-1 1 11 148 104 | 771 20.8 | 39.8 17.334 12.850 34.667 66.335
1 LP2-OL-22Q 1 12 165 430 | <1.00 | 105 23.8 7.167 <1.667 175.004 39.667
1 LP2-OL-17Q 1 13 J58 123 | <1.00 | 961 234 205.004 <1.667 1601.699 390.008
1 Soln Std 1 14 std-1-2 | 21.4 | 953 83.6 | 55.0 21.400 9.530 83.600 55.000
1 LP2-OL-04-1Q 1 15 J40 16.7 | <1.00 | 210 44.9 27.834 <1.667 350.007 74.835
1 LP2-OL-21Q 1 16 J16 17.0 | <1.00 | 108 41.0 28.334 <1.667 180.004 68.335
1 LP2-OL-09-1Q 1 17 J51 85.4 | <1.00 | 179 29.3 142.336 <1.667 298.339 48.834
1 LP2-OL-01-3CCC 1 18 137 6.44 | <1.00 | 90.1 | 40.0 10.734 <1.667 150.170 66.668
1 LP2-OL-19Q 1 19 J38 8.23 | <1.00 | 178 70.5 13.717 <1.667 296.673 117.502
1 LP2-OL-01-3Q 1 20 J24 758 | <1.00 | 107 472 12.634 <1.667 178.337 78.668
1 LP2-OL-05Q 1 21 125 2.81 | <100 | 700 [ 212 4.683 <1.667 116.669 35.334
1 LP2-OL-13Q 1 22 J60 9.79 [ <1.00 | 391 66.6 16.317 <1.667 651.680 111.002
1 LP2-OL-12Q 1 23 J50 855 | <1.00 | 3190 | 388 1425.029 <1.667 5316.773 646.680
1 LP2-OL-23Q 1 24 J68 276 | <1.00 | 110 33.2 46.001 <1.667 183.337 55.334
1 LP2-OL-11Q 1 25 J19 190 | <100 | 671 111 316.673 <1.667 1118.356 185.004
1 Soln Std 1 26 std-1-3 | 21.6 | 9.8 832 | 519 21.600 9.180 83.200 51.900
1 Soln Std 2 1 std-2-1 | 18.8 | 9.41 80.1 | 50.8 18.800 9.410 80.100 50.800
1 LP2-OL-14Q 2 2 117 375 | <1.00 | 1170 | 209 625.013 <1.667 1950.039 348.340
1 LP2-OL-13Q 2 3 J13 10.8 | <100 | 377 59.5 18.000 <1.667 628.346 99.169
1 LP2-OL-02-1Q 2 4 147 151 | <1.00 | 106 36.2 25.167 <1.667 176.670 60.335
1 LP2-OL-12Q 2 5 J21 897 | <1.00 | 3030 | 421 1495.030 <1.667 5050.101 701.681
1 LP2-OL-20Q 2 6 329 957 | <1.00 | 243 425 15.950 <1.667 405.008 70.835
1 LP2-OL-15Q 2 7 J59 142 | <100 | 765 | 243 23.667 <1.667 127.503 40.501
1 LP2-OL-05Q 2 8 J09 425 | <100 | 630 | 202 7.083 <1.667 105.002 33.667
1 LP2-OL-11Q 2 9 J36 201 | <1.00 | 661 125 335.007 <1.667 1101.689 208.338
1 LP2-OL-17Q 2 10 28 122 | <100 | 890 244 203.337 <1.667 1483.363 406.675
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Table E-1. PCT Measurements for the LAW Phase 2 OL Glasses (ar — as received) (continued)
Oven Glass ID B Li Na Si B Li Na Si
Run (with Heat Treatment) Block Sequence Lab 1D (ar) (ar) (ar) (ar) (mg/L) (mg/L) (mg/L) (mg/L)
1 LP2-0L-24Q 2 11 156 976 | <1.00 | 185 | 415 16.267 <1.667 308.340 69.168
1 LP2-0L-07-1Q 2 12 143 185 | <1.00 | 880 | 280 30.834 <1.667 146.670 46.668
1 LP2-0L-21Q 2 13 122 149 | <100 | 101 376 24.834 <1.667 168.337 62.668
1 Soln Std 2 14 std-2-2 [ 182 | 910 | 783 | 488 18.200 9.100 78.300 48.800
1 LP2-0L-22Q 2 15 114 479 [ <100 [ 973 | 225 7.983 <1.667 162.170 37.501
1 ARM-1 2 16 J15 946 | 737 | 199 [ 365 15.767 12.284 33.167 60.835
1 LP2-0L-09-1Q 2 17 1 75.0 | <1.00 | 168 26.9 125.003 <1.667 280.006 44.834
1 LP2-0L-19Q 2 18 142 851 | <1.00 | 165 | 67.2 14.184 <1.667 275.006 112.002
1 LP2-0L-04-1CCC 2 19 162 109 | <1.00 | 1890 | 238 181.670 <1.667 3150.063 396.675
1 LP2-0L-23Q 2 20 146 231 | <1.00 [ 109 30.9 38.501 <1.667 181.670 51.501
1 LP2-0L-25Q 2 21 103 128 | <100 | 425 | 593 | 213338 <1.667 708.348 98.835
1 LP2-0L-04-1Q 2 22 120 164 | <100 | 182 | 420 27.334 <1.667 303.339 70.001
1 LP2-0L-01-3CCC 2 23 J01 646 | <1.00 | 86.9 | 371 10.767 <1.667 144.836 61.835
1 LP2-0L-01-3Q 2 24 123 6.85 | <1.00 | 101 [ 40.9 11.417 <1.667 168.337 68.168
1 Soln Std 2 25 std-2-3 [ 19.0 | 952 | 747 | 505 19.000 9.520 74.700 50.500
1 Soln Std 3 1 std-3-1 [ 10.8 | 915 [ 799 [ 50.1 19.800 9.150 79.900 50.100
1 LP2-0L-07-1Q 3 2 144 198 | <100 | 937 | 266 33.001 <1.667 156.170 44.334
1 LP2-0L-01-3Q 3 3 133 7.92 | <100 | 112 [ 454 13.200 <1.667 186.670 75.668
1 blank 3 4 102 <1.00 | <1.00 | <1.00 [ <100 | <1667 <1.667 <1.667 <1.667
1 LP2-0L-22Q 3 5 164 417 [ <100 [ 100 | 223 6.950 <1.667 166.670 37.167
1 LP2-0L-23Q 3 6 163 233 | <1.00 [ 116 30.9 38.834 <1.667 193.337 51.501
1 LP2-0L-21Q 3 7 131 160 | <100 | 111 37.2 26.667 <1.667 185.004 62.001
1 LP2-OL-12Q 3 8 134 879 | <1.00 | 3070 | 394 | 1465.029 <1.667 5116.769 656.680
1 LP2-0L-13Q 3 9 J12 145 | <100 | 384 | 648 24.167 <1.667 640.013 108.002
1 LP2-0L-01-3CCC 3 10 106 8.22 | <1.00 | 90.8 | 385 13.700 <1.667 151.336 64.168
1 LP2-0L-17Q 3 11 J10 132 | <1.00 | 964 242 220.004 <1.667 1606.699 403.341
1 LP2-OL-11Q 3 12 161 204 | <1.00 [ 690 121 340.007 <1.667 1150.023 201.671
1 LP2-0L-04-1Q 3 13 J55 183 | <1.00 | 202 | 434 30.501 <1.667 336.673 72.335
1 Soln Std 3 14 std-3-2 [ 20.8 | 921 [ 80.2 [ 505 20.800 9.210 80.200 50.500
1 LP2-0L-05Q 3 15 J30 380 | <1.00 [ 705 [ 193 6.333 <1.667 117.502 32.167
1 LP2-0L-09-1Q 3 16 107 795 | <1.00 [ 170 | 264 132.503 <1.667 283.339 44.001
1 LP2-0L-14Q 3 17 167 342 | <1.00 | 1160 [ 192 570.011 <1.667 1933.372 320.006
1 LP2-0L-02-1Q 3 18 J54 179 | <100 | 104 | 358 29.834 <1.667 173.337 59.668
1 LP2-OL-15Q 3 19 139 140 | <100 | 818 | 225 23.334 <1.667 136.336 37.501
1 LP2-0L-24Q 3 20 J18 104 | <100 | 199 | 429 17.334 <1.667 331.673 71.501
1 LP2-0L-20Q 3 21 104 468 | <1.00 | 253 | 423 7.800 <1.667 421.675 70.501
1 LP2-0L-25Q 3 22 132 129 | <100 | 440 | 615 | 215.004 <1.667 733.348 102502
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Table E-1. PCT Measurements for the LAW Phase 2 OL Glasses (ar — as received) (continued)
Oven Glass ID B Li Na Si B Li Na Si
Run (with Heat Treatment) Block Sequence Lab 1D (ar) (ar) (ar) (ar) (mg/L) (mg/L) (mg/L) (mg/L)
1 LP2-0L-04-1CCC 3 23 135 103 | <1.00 | 1900 | 218 171.670 <1.667 3166.730 363.341
1 ARM-1 3 24 127 114 | 752 | 209 | 372 19.000 12.534 34.834 62.001
1 LP2-0L-19Q 3 25 152 936 | <1.00 | 169 70.8 15.600 <1.667 281.672 118.002
1 Soln Std 3 26 std-3-3 | 19.6 | 916 | 786 | 495 19.600 9.160 78.600 49.500
2 Soln Std 1 1 std-1-1 [ 185 | 927 [ 755 | 46.7 18.500 9.270 75.500 46.700
2 ARM-1 1 2 Y20 930 | 7.81 | 204 | 343 15.500 13.017 34.001 57.168
2 LP2-OL-25CCC 1 3 Y25 148 | <1.00 | 494 | 627 | 246672 <1.667 823.350 104502
2 LP2-OL-12CCC 1 4 Y21 920 | <1.00 | 3420 | 445 | 1533.364 <1.667 5700.114 741.682
2 LP2-OL-14CCC 1 5 Y31 239 | <1.00 | 831 172 398.341 <1.667 1385.028 286.672
2 LP2-OL-11CCC 1 6 Y09 196 | <1.00 | 651 125 326.673 <1.667 1085.022 208.338
2 LP2-0L-02-1CCC 1 7 Y27 164 | <1.00 | 101 33.0 27.334 <1.667 168.337 55.001
2 Soln Std 1 8 std-1-2 [ 20.8 | 951 [ 783 [ 47.2 20.800 9.510 78.300 47.200
2 blank 1 9 Y15 <1.00 | <1.00 | <1.00 [ <100 | <1.667 <1.667 <1.667 <1.667
2 LP2-OL-13CCC 1 10 Y37 123 | <1.00 | 1420 | 150 205.004 <1.667 2366.714 250.005
2 LP2-0L-07-1CCC 1 11 Y03 163 | <100 | 789 | 218 27.167 <1.667 131.503 36.334
2 LP2-OL-23CCC 1 12 Y01 183 | <1.00 | 989 | 241 30.501 <1.667 164.837 40.167
2 LP2-0L-09-1CCC 1 13 Y05 644 | <1.00 | 145 | 26.7 107.335 <1.667 241.672 44,501
2 LP2-OL-05CCC 1 14 Y26 858 | <1.00 | 957 | 19.3 14.300 <1.667 159.503 32.167
2 Soln Std 1 15 std-1-3 [ 197 | 944 | 782 | 465 19.700 9.440 78.200 46.500
2 Soln Std 2 1 std-2-1 [ 202 | 957 | 786 | 47.9 20.200 9.570 78.600 47.900
2 blank 2 2 Y14 <1.00 | <1.00 [ <1.00 [ <100 | <1.667 <1.667 <1.667 <1.667
2 LP2-0L-23CCC 2 3 Y34 183 | <1.00 | 101 26.7 30.501 <1.667 168.337 44,501
2 LP2-0L-09-1CCC 2 4 Y10 55.8 | <1.00 | 133 26.6 93.002 <1.667 221.671 44.334
2 blank 2 5 Y19 <1.00 | <1.00 | <1.00 [ <100 | <1.667 <1.667 <1.667 <1.667
2 LP2-OL-11CCC 2 6 Y17 184 | <1.00 | 628 123 306.673 <1.667 1046.688 205.004
2 LP2-OL-13CCC 2 7 Y32 129 | <1.00 | 1380 | 164 215.004 <1.667 2300.046 273.339
2 Soln Std 2 8 std-2-2 [ 204 | 951 [ 781 [ 475 20.400 9.510 78.100 47.500
2 LP2-OL-12CCC 2 9 Y02 956 | <1.00 | 3370 | 452 | 1593.365 <1.667 5616.779 753.348
2 LP2-0L-07-1CCC 2 10 Y24 201 | <100 [ 777 [ 242 33.501 <1.667 129.503 40.334
2 ARM-1 2 11 Y06 121 | 7.94 | 210 | 358 20.167 13.234 35.001 59.668
2 LP2-0L-25CCC 2 12 Y18 141 | <100 | 481 62.3 | 235.005 <1.667 801.683 103.835
2 LP2-0L-14CCC 2 13 Y30 242 | <1.00 | 862 175 403.341 <1.667 1436.695 291.673
2 LP2-0L-05CCC 2 14 Y07 106 | <100 | 908 | 213 17.667 <1.667 151.336 35.501
2 LP2-0L-02-1CCC 2 15 Y22 156 | <1.00 | 100 | 33.9 26.001 <1.667 166.670 56.501
2 Soln Std 2 16 std-2-3 | 20.8 | 950 | 783 | 475 20.800 9.500 78.300 47.500
2 Soln Std 3 1 std-3-1 [ 20.6 | 972 | 787 [ 49.0 20.600 9.720 78.700 49.000
2 blank 3 2 Y29 <1.00 | <1.00 | <100 [ <100 | <1667 <1.667 <1.667 <1.667
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Table E-1. PCT Measurements for the LAW Phase 2 OL Glasses (ar — as received) (continued)
Oven Glass ID B Li Na Si B Li Na Si
Run (with Heat Treatment) Block Sequence Lab 1D (ar) (ar) (ar) (ar) (mg/L) (mg/L) (mg/L) (mg/L)
2 LP2-OL-11CCC 3 3 Y08 169 | <1.00 | 594 115 281.672 <1.667 990.020 191.671
2 LP2-0L-09-1CCC 3 4 Y35 57.6 | <1.00 | 130 [ 27.9 96.002 <1.667 216.671 46.501
2 LP2-OL-12CCC 3 5 Y12 873 | <1.00 | 3120 | 430 | 1455.029 <1.667 5200.104 716.681
2 LP2-0L-02-1CCC 3 6 Y16 191 | <100 | 101 35.6 31.834 <1.667 168.337 59.335
2 LP2-OL-23CCC 3 7 Y23 213 | <1.00 [ 102 275 35.501 <1.667 170.003 45.834
2 Soln Std 3 8 std-3-2 | 20.6 | 947 | 762 | 47.8 20.600 9.470 76.200 47.800
2 LP2-OL-05CCC 3 9 Y33 984 | <1.00 [ 913 [ 218 16.400 <1.667 152.170 36.334
2 ARM-1 3 10 Y13 115 | 824 | 213 | 375 19.167 13.734 35.501 62.501
2 LP2-OL-14CCC 3 11 Y11 284 | <1.00 [ 915 178 473.343 <1.667 1525.031 296.673
2 LP2-OL-25CCC 3 12 Y04 149 | <1.00 | 462 634 | 248.338 <1.667 770.015 105.669
2 LP2-0L-07-1CCC 3 13 Y28 185 | <1.00 | 800 | 242 30.834 <1.667 133.336 40.334
2 LP2-OL-13CCC 3 14 Y36 139 | <1.00 | 1420 | 151 231.671 <1.667 2366.714 251.672
2 Soln Std 3 15 std-3-3 [ 211 | 953 [ 773 [ 482 21.100 9.530 77.300 48.200
3 Soln Std 1 1 std-1-1 [ 20.9 | 956 | 827 | 524 20.900 9.560 82.700 52.400
3 LP2-OL-10-MODCCC 1 2 K30 109 | <100 | 453 | 443 181.670 <1.667 755.015 73.835
3 LP2-0L-03-MOD2Q 1 3 Ko1 8.64 | <1.00 | 300 [ 40.2 14.400 <1.667 500.010 67.001
3 LP2-OL-19CCC 1 4 K19 8.73 | <1.00 | 169 66.4 14.550 <1.667 281.672 110.669
3 LP2-OL-21CCC 1 5 K22 156 | <1.00 | 104 | 363 26.001 <1.667 173.337 60.501
3 LP2-OL-18Q 1 6 K43 26.8 | <1.00 | 227 575 44.668 <1.667 378.341 95.835
3 blank 1 7 K25 <1.00 | <1.00 | <1.00 [ <100 | <1667 <1.667 <1.667 <1.667
3 LP2-0OL-16-MODCCC 1 8 K03 31.2 | <1.00 [ 210 103 52.001 <1.667 350.007 171.670
3 LP2-OL-17CCC 1 9 K10 134 | <1.00 | 1090 | 266 223.338 <1.667 1816.703 443.342
3 LP2-0L-08-MODQ 1 10 K54 31.9 | <1.00 [ 566 91.4 53.168 <1.667 943.352 152.336
3 LP2-0L-03-MOD2CCC 1 11 K45 195 | <1.00 | 1650 | 172 32.501 <1.667 2750.055 286.672
3 Soln Std 1 12 std-1-2 [ 20.6 | 913 [ 84.0 [ 493 20.600 9.130 84.000 49.300
3 LP2-0L-10-MODQ 1 13 K38 386 | <1.00 | 757 | 205 6.433 <1.667 126.169 34.167
3 LP2-0L-16-MODQ 1 14 K04 37.3 | <1.00 | 268 122 62.168 <1.667 446.676 203.337
3 LP2-OL-15CCC 1 15 K44 130 | <100 | 809 | 225 21.667 <1.667 134.836 37.501
3 LP2-0L-08-MODCCC 1 16 K50 208 | <1.00 | 2610 | 203 346.674 <1.667 4350.087 338.340
3 ARM-1 1 17 K16 117 | 812 | 205 | 377 19.500 13.534 34.167 62.835
3 LP2-0L-20CCC 1 18 K13 21.3 | <1.00 | 595 120 35.501 <1.667 991.687 200.004
3 LP2-0L-22CCC 1 19 K36 527 | <1.00 | 981 [ 224 8.784 <1.667 163.503 37.334
3 LP2-OL-18CCC 1 20 K24 4.02 | <100 [ 922 | 261 6.700 <1.667 153.670 43.501
3 LP2-0L-24CCC 1 21 K48 38.1 | <1.00 [ 503 72.8 63.501 <1.667 838.350 121.336
3 Soln Std 1 22 std-1-3 [ 20.6 | 9.04 | 845 [ 493 20.600 9.040 84.500 49.300
3 Soln Std 2 1 std-2-1 [ 195 | 942 | 769 [ 475 19.500 9.420 76.900 47.500
3 LP2-0L-16-MODQ 2 2 K21 341 | <100 | 230 114 56.834 <1.667 383.341 190.004
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Table E-1. PCT Measurements for the LAW Phase 2 OL Glasses (ar — as received) (continued)
Oven Glass ID B Li Na Si B Li Na Si
Run (with Heat Treatment) Block Sequence Lab 1D (ar) (ar) (ar) (ar) (mg/L) (mg/L) (mg/L) (mg/L)
3 LP2-0L-08-MODQ 2 3 K17 29.6 | <1.00 | 523 84.6 49.334 <1.667 871.684 141.003
3 LP2-OL-10-MODCCC 2 4 K47 105 | <100 | 476 | 443 175.004 <1.667 793.349 73.835
3 LP2-0L-03-MOD2CCC 2 5 K51 180 | <1.00 | 1710 | 164 30.001 <1.667 2850.057 273.339
3 LP2-OL-21CCC 2 6 K07 149 | <100 | 100 | 337 24.834 <1.667 166.670 56.168
3 LP2-OL-15CCC 2 7 K14 117 | <100 | 777 | 213 19.500 <1.667 129.503 35.501
3 LP2-0OL-08-MODCCC 2 8 K18 210 | <1.00 | 2720 | 189 350.007 <1.667 4533.424 315.006
3 LP2-0L-20CCC 2 9 K05 20.6 | <1.00 | 491 109 34.334 <1.667 818.350 181.670
3 LP2-OL-16-MODCCC 2 10 K09 293 | <1.00 [ 192 933 48.834 <1.667 320.006 155.503
3 LP2-0L-10-MODQ 2 11 K56 3.95 | <1.00 [ 77.0 [ 205 6.583 <1.667 128.336 34.167
3 Soln Std 2 12 std-2-2 [ 188 | 921 | 788 | 45.9 18.800 9.210 78.800 45.900
3 LP2-0L-18Q 2 13 K27 255 | <1.00 | 213 53.2 42.501 <1.667 355.007 88.668
3 LP2-OL-18CCC 2 14 K08 3.99 | <100 [ 932 [ 252 6.650 <1.667 155.336 42.001
3 LP2-0L-22CCC 2 15 K34 476 | <1.00 | 976 | 211 7.933 <1.667 162.670 35.167
3 LP2-0L-03-MOD2Q 2 16 K55 783 | <1.00 | 304 | 384 13.050 <1.667 506.677 64.001
3 LP2-OL-24CCC 2 17 K52 35.3 | <1.00 | 418 67.6 58.835 <1.667 696.681 112.669
3 LP2-OL-19CCC 2 18 K02 8.09 | <1.00 [ 163 59.8 13.484 <1.667 271.672 99.669
3 ARM-1 2 19 K37 981 | 772 | 207 | 3438 16.350 12.867 34.501 58.001
3 LP2-OL-17CCC 2 20 K23 143 | <1.00 | 1050 | 267 238.338 <1.667 1750.035 445.009
3 Soln Std 2 21 std-2-3 | 10.8 | 949 [ 787 [ 4738 19.800 9.490 78.700 47.800
3 Soln Std 3 1 std-3-1 [ 20.0 | 979 [ 77.0 | 494 20.000 9.790 77.000 49.400
3 ARM-1 3 2 K46 998 | 7.88 | 206 | 37.2 16.634 13.134 34.334 62.001
3 LP2-OL-19CCC 3 3 K32 7.97 | <1.00 [ 157 63.0 13.284 <1.667 261.672 105.002
3 LP2-0L-24CCC 3 4 K33 354 | <1.00 | 439 70.4 59.001 <1.667 731.681 117.336
3 LP2-0L-10-MODQ 3 5 K39 359 | <1.00 | 745 [ 207 5.983 <1.667 124.169 34.501
3 LP2-OL-17CCC 3 6 K41 147 | <1.00 | 1070 | 273 245.005 <1.667 1783.369 455.009
3 LP2-0L-22CCC 3 7 K12 540 | <1.00 | 99.1 [ 23.0 9.000 <1.667 165.170 38.334
3 LP2-0L-08-MODQ 3 8 K15 25.6 | <1.00 | 514 | 85.3 42.668 <1.667 856.684 142.170
3 LP2-OL-15CCC 3 9 K28 120 | <100 | 771 | 224 20.000 <1.667 128.503 37.334
3 LP2-OL-16-MODCCC 3 10 K26 30.7 | <1.00 [ 203 102 51.168 <1.667 338.340 170.003
3 blank 3 11 K11 <1.00 | <1.00 | <1.00 [ <100 | <1667 <1.667 <1.667 <1.667
3 Soln Std 3 12 std-3-2 | 20.0 | 955 | 787 | 513 20.000 9.550 78.700 51.300
3 LP2-OL-20CCC 3 13 K53 20.1 | <1.00 [ 503 119 33.501 <1.667 838.350 198.337
3 LP2-OL-18CCC 3 14 K42 372 | <100 | 861 [ 249 6.200 <1.667 143.503 41.501
3 LP2-0L-18Q 3 15 K29 271 | <100 [ 225 [ 60.0 45.168 <1.667 375.008 100.002
3 LP2-0L-03-MOD2CCC 3 16 K40 186 | <1.00 | 1770 | 170 31.001 <1.667 2950.059 283.339
3 LP2-0L-10-MODCCC 3 17 K49 108 | <1.00 | 478 | 457 180.004 <1.667 796.683 76.168
3 LP2-0L-16-MODQ 3 18 K31 37.8 | <1.00 | 237 122 63.001 <1.667 395.008 203.337
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Table E-1. PCT Measurements for the LAW Phase 2 OL Glasses (ar — as received) (continued)
Oven Glass ID B Li Na Si B Li Na Si
Run (with Heat Treatment) Block Sequence Lab 1D (ar) (ar) (ar) (ar) (mg/L) (mg/L) (mg/L) (mg/L)
3 LP2-0L-08-MODCCC 3 19 K06 216 | <1.00 | 2600 | 201 360.007 <1.667 4333.420 335.007
3 LP2-0L-21CCC 3 20 K20 171 | <1.00 | 104 37.2 28.501 <1.667 173.337 62.001
3 LP2-0L-03-MOD2Q 3 21 K35 8.85 | <1.00 | 298 | 40.3 14.750 <1.667 496.677 67.168
3 Soln Std 3 22 std-3-3 [ 201 | 100 | 771 [ 503 20.100 10.000 77.100 50.300
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Table E-2. PCT Leachate pH Values for the First Oven Run of LAW Phase 2 Outer Layer Glasses

Identifier pH Identifier pH Identifier pH
ARM-1-1 10.11 LP2-OL-07-1Q-1 | 11.62 LP2-OL-17Q-3 [ 12.08
ARM-1-2 10.08 LP2-OL-07-1Q-2 11.1 LP2-OL-19Q-1 [ 11.55
ARM-1-3 10.1 LP2-OL-07-1Q-3 | 10.84 LP2-OL-19Q-2 [ 11.78
BLANK-1 8.75 LP2-OL-09-1Q-1 | 10.23 LP2-OL-19Q-3 [ 11.56
BLANK-2 8.14 LP2-OL-09-1Q-2 | 10.42 LP2-OL-20Q-1 | 11.77
LP2-OL-01-3CCC-1 | 11.32 LP2-OL-09-1Q-3 | 10.39 LP2-OL-20Q-2 [ 11.75
LP2-OL-01-3CCC-2 | 11.35 LP2-OL-11Q-1 11.76 LP2-OL-20Q-3 [ 11.83
LP2-OL-01-3CCC-3 | 11.2 LP2-OL-11Q-2 11.74 LP2-OL-210Q-1 [ 111
LP2-OL-01-3Q-1 11.39 LP2-OL-110Q-3 11.73 LP2-OL-21Q-2 | 11.31
LP2-OL-01-3Q-2 11.28 LP2-OL-12Q-1 12.18 LP2-OL-21Q-3 | 11.27
LP2-OL-01-3Q-3 11.52 LP2-OL-12Q-2 12.27 LP2-OL-22Q-1 | 11.01
LP2-OL-02-1Q-1 11.39 LP2-OL-12Q-3 12.25 LP2-OL-22Q-2 | 11.09
LP2-OL-02-1Q-2 11.24 LP2-OL-13Q-1 12.22 LP2-OL-22Q-3 [ 11.74
LP2-OL-02-1Q-3 11.42 LP2-OL-13Q-2 12.14 LP2-OL-23Q-1 | 11.3
LP2-OL-04-1CCC-1 | 12.71 LP2-OL-13Q-3 12.03 LP2-OL-23Q-2 | 11.52
LP2-OL-04-1CCC-2 | 129 LP2-OL-14Q-1 11.75 LP2-OL-23Q-3 [ 11.55
LP2-OL-04-1CCC-3 | 12.88 LP2-OL-14Q-2 11.66 LP2-OL-24Q-1 | 12.23
LP2-OL-04-1Q-1 11.7 LP2-OL-140Q-3 11.67 LP2-OL-24Q-2 | 11.73
LP2-OL-04-1Q-2 11.61 LP2-OL-15Q-1 11.19 LP2-OL-24Q-3 | 11.81
LP2-OL-04-1Q-3 11.14 LP2-OL-15Q-2 11.46 LP2-OL-25Q-1 [ 11.95
LP2-OL-05Q-1 10.96 LP2-OL-15Q-3 11.11 LP2-OL-25Q-2 | 11.52
LP2-OL-05Q-2 11.34 LP2-OL-17Q-1 12.29 LP2-OL-25Q-3 | 11.57

LP2-OL-05Q-3 11.3 LP2-OL-17Q-2 12.06
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Table E-3. PCT Leachate pH Values for the Second Oven Run of LAW Phase 2 Outer Layer Glasses

Identifier pH Identifier pH Identifier pH
ARM-1-1 10.16 LP2-OL-07-1CCC-1 | 10.91 LP2-OL-13CCC-1 | 12.361
ARM-1-2 10.2 LP2-OL-07-1CCC-2 11.3 LP2-OL-13CCC-2 12.58
ARM-1-3 10.04 LP2-OL-07-1CCC-3 | 11.05 LP2-OL-13CCC-3 | 12.35
BLANK-1 7.78 LP2-OL-09-1CCC-1 10.1 LP2-OL-14CCC-1 11.62
BLANK-2 6.83 LP2-OL-09-1CCC-2 | 10.14 LP2-OL-14CCC-2 11.76
BLANK-3 5.69 LP2-OL-09-1CCC-3 | 10.05 LP2-OL-14CCC-3 | 11.71
BLANK-4 5.77 LP2-OL-11CCC-1 11.85 LP2-OL-23CCC-1 11.22
LP2-OL-02-1CCC-1 | 11.27 LP2-OL-11CCC-2 11.85 LP2-OL-23CCC-2 11.25
LP2-OL-02-1CCC-2 | 10.98 LP2-OL-11CCC-3 11.86 LP2-OL-23CCC-3 | 11.28
LP2-OL-02-1CCC-3 | 11.19 LP2-OL-12CCC-1 12.22 LP2-OL-25CCC-1 11.7
LP2-OL-05CCC-1 11.22 LP2-OL-12CCC-2 12.18 LP2-OL-25CCC-2 11.82
LP2-OL-05CCC-2 11.21 LP2-OL-12CCC-3 12.23 LP2-OL-25CCC-3 | 11.79
LP2-OL-05CCC-3 11.16
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Table E-4. PCT Leachate pH Values for the Third Oven Run of LAW Phase 2 Outer Layer Glasses

Identifier pH Identifier pH Identifier pH
ARM-1-1 9.94 LP2-OL-10-MODQ-1 11.26 LP2-OL-180Q-1 11.32
ARM-1-2 9.93 LP2-OL-10-MODQ-2 11.33 LP2-OL-18Q-2 11.35
ARM-1-3 9.98 LP2-OL-10-MODQ-3 11.38 LP2-OL-18Q-3 11.71
blank-1 8.33 LP2-OL-15CCC-1 11.12 LP2-OL-19CCC-1 11.58
blank-2 8.04 LP2-OL-15CCC-2 11.26 LP2-OL-19CCC-2 11.57
LP2-OL-03-MOD2CCC-1 12.73 LP2-OL-15CCC-3 11.15 LP2-OL-19CCC-3 11.62
LP2-OL-03-MOD2CCC-2 12.85 LP2-OL-16-MODCCC-1 10.86 LP2-OL-20CCC-1 12.14
LP2-OL-03-MOD2CCC-3 12.85 LP2-OL-16-MODCCC-2 11.01 LP2-OL-20CCC-2 12.18
LP2-OL-03-MOD2Q-1 12.19 LP2-OL-16-MODCCC-3 10.93 LP2-OL-20CCC-3 12.13
LP2-OL-03-MOD2Q-2 11.94 LP2-OL-16-MODQ-1 10.93 LP2-OL-21CCC-1 11.14
LP2-OL-03-MOD2Q-3 12.13 LP2-OL-16-MODQ-2 10.99 LP2-OL-21CCC-2 11.23
LP2-OL-08-MODCCC-1 12.66 LP2-OL-16-MODQ-3 11.07 LP2-OL-21CCC-3 11.31
LP2-OL-08-MODCCC-2 12.48 LP2-OL-17CCC-1 12.05 LP2-OL-22CCC-1 11.35
LP2-OL-08-MODCCC-3 12.59 LP2-OL-17CCC-2 12.02 LP2-OL-22CCC-2 11.44
LP2-OL-08-MODQ-1 12.07 LP2-OL-17CCC-3 12.17 LP2-OL-22CCC-3 11.47
LP2-OL-08-MODQ-2 12.14 LP2-OL-18CCC-1 11.26 LP2-OL-24CCC-1 11.82
LP2-OL-08-MODQ-3 12.01 LP2-OL-18CCC-2 11.28 LP2-OL-24CCC-2 11.87
LP2-OL-10-MODCCC-1 11.62 LP2-OL-18CCC-3 11.3 LP2-OL-24CCC-3 11.93
LP2-OL-10-MODCCC-2 11.74
LP2-OL-10-MODCCC-3 11.66

E-10



SRNL-STI-2018-00150

0

ision

Rev

Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

1, Element=L.i
Variability Chart for log[ (mg/L) ]

Oven Run
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

1, Element=Na
Variability Chart for log[ (mg/L) ]

Oven Run
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

1, Element=Si
Variability Chart for log[ (mg/L) ]

Oven Run
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

2, Element=B

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

=2, Element=L.i

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

2, Element=Na

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

=2, Element=Si

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

=B

3, Element
Variability Chart for log[ (mg/L) ]

Oven Run

o
8
A
s -
-
g £
2 o
28 s ¢ 3
Qo O S é o
(3 = PIS ulos eems| 2z
[ ] - OZAON-£0-10-2d 1 [ I 14
[ - 020T2-10-2d1 o |0z
K = 0000OW-80-10-2dT | 90M | 6T
[ ] — OAQOW-9T-10-2d 1 e | 8T
[ ) - 000QOW-0T-10-2d1 | 6VM | LT
® - 0002A0W-€0-102d1| ovM | 9T
[ ] - 081-10-¢d1 62 | ST
® - 20081-10-2d1 W | v
® = 2220¢-10-2d1 ey | €T
< - pIS ujos eS| 2T |
@ o | eg M [T
® = 0000OW-9T-10-2dT | 92 | OT
@ - 000§1-10-2d1 8 |6
[ ] - OQO-80-10-2d1 ST |8
[ @ — 02022-10-2d1 >
[ - 022/1-10-2d1 wY |9
I [ ] - OAOW-0T-10-2d 1 6EM |
o - 000t2-10-2d1 B
[ - 2206T-10-2d1 K
L 3 - T-NaY M |2
¢ = | msups TEPS| T |
L3 = pIS Ujos £TPs| Tz
T @ = 022/1-10-2d1 g |02
I 4 - T-NaY & |61
[) - 0206T-10-2d1 M | 8T
[ ] -~ 000+2-10-2d1 |0
[ ] - OZAOW-£0-10-2d1 ooy | 9T
[ - 02022-10-2d1 veM | &7
[ = 02081-10-2d1 oM | 1T
[ ] — 081-10-¢d1 I
< - pIs ujos zTms| 2t
[ ] — OQOW-0T-10-2d1 95) N
® — 2200OW-9T-10-2dT | 60M | OT
o - 2220¢-10-2d1 0 |6
K ) - 00000W-80-10-2dT | 8T |8
[ ) - 02061-10-2d1 I L
o - 020T2-10-2d1 0 |9
® = 0007A0W-€0-102dT| TS |G
[ - 2200OW-0T-10-2dT | LM | ¥
] — OAO-80-10-2d1 I €
[ ] — OQOW-9T-10-2d 1 2
< — IS ujos T-2-ms| 1
L3 - pIS ujos e-T-pis| 2z
[ ] - 000v2-10-2d1 8t | 12
o - 20081-10-2d1 vl |0z
[ ) = 0222¢-10-2d1 %€M | 6T
@ = 02202-10-2d1 eI | 8T
K2 - T-WHv x| LT
[ ) - 0000OW-80-10-2d1 | 0SM | 9T
| [ - 00051-10-2d1 v | &7
N - OAOW-9T-10-2d 1 L
[] - OQOW-0T-10-2d1 g | €T
L3 — PIS UjoS TIPS et |
@ - 0002Q0W-€0-102dT| SvM | TT
[ = OAOW-80-10-2d1 vay | o1
K ) - 00011-10-2d1 o |6
N ® - 000QOW-9T-10-2d1 | €0M | 8
® o g [T
[ ] - 081-10-2d1 [T ]
o - 02012-10-2d1 s
o - 02061-10-2d1 61 | ¥
[] - OZAON-€0-10-2d1 O
@ - 0000OW-0T-10-2dT | 08X |2
3 — PIS ujos T-T-ps| T
P
~ - <]
[ (7/6uw) 160|

E-19



SRNL-STI-2018-00150

0

ision

Rev

Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

=3, Element=L.i

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

3, Element=Na
Variability Chart for log[ (mg/L) ]

Oven Run
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Exhibit E-1. PCT Measurements in Analytical Sequence by Oven Run (continued)

3, Element=Si
Variability Chart for log[ (mg/L) ]

Oven Run
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run

1, Element=B

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

=1, Element=L.i

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

1, Element=Na
Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

2, Element=B

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

Oven Run=2, Element=L.i
Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

2, Element=Na
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

2, Element=Si
Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

3, Element=B
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Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

=3, Element=L.i
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Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

3, Element=Na

Oven Run

>BDL)

Variability Chart for log[ (mg/L) ]
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Exhibit E-2. PCT Measurements by Glass Identifier by Oven Run (continued)

=3, Element=Si

Oven Run

Variability Chart for log[ (mg/L) ]
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass

Measured

Variability Chart for log NCi [(g/L)]
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Analyte=B, Comp View=Ref
Variability Chart for log NCi [(g/L)]
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Variability Chart for log NCi [(g/L)]

Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Li, Comp View

12

Variability Chart for log NCi [(g/L)]
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Analyte=Li, Comp View=Ref
Variability Chart for log NCi [(g/L)]
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Measured

Variability Chart for log NCi [(g/L)]

Na, Comp View

Analyte

o
[a)
]
N
1}
e L
s &
k] £
5 g s
£ £ z 2
= S a
o g g =
o I (@) O]
O - 9 - G2-10-¢d1
[ ) — payauan® |—
O - 0% © ¥2-10-2d1
. - payousnd |— ¢ ¢
O - 9 - €2-10-¢d1
o — payauan |—
O - 0 i 10-2d1
. - payousnd) |— @ ¢
O - 9 ” T12-10-2¢d1
[ ] = payauan |—
O . 99 ” 10-2¢d1
’ - payousnd) |— ozoe
O - 9 ” 6T-10-2¢d1
. - payousnQ) |—
- payousnd
. O P ™ 87-10-¢d1
—
O - 9 ® LT-10-2¢d1
- payousnQ |—
. - payousndd
O 295 ) AOW-9T-10-¢d1
-
O - 9 ° ST-10-2¢d1
[ ) — payauan |—
— 200 o~
° - poUpEND ¥1-10-2d1
O - 9 o €1-10-2¢d1
[ ) — payauand |«
D ) ~
° - DS 21-10-2d1
O - 9 o TT1-10-2d1
() — payauan |«
. - payausnd
O 95 ) AOW-0T-10-¢d1
Ll
O - 9 o 1-60-10-¢d1
() — payauand |—
. - payausnd
O 95 ™ AOW-80-10-¢d1
—
O - 9 o 1-20-10-¢d1
(] — payauand |—
O - 9 - §G0-10-¢d1
® - payauan® |—
— payousn®
. 299 — T-70-10-2d1
—
[ ) - payauand
O 75 ) Z¢dOIN-€0-10-2¢d1
—
O - 0 - 1-20-10-¢d1
. - payousnd |— ¢ ¢
- payauand
. — €-10-10-¢d1
— 200
o h o
- o
[(/B)] 10N Boy

E-40



SRNL-STI-2018-00150
Revision 0

Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Analyte=Na, Comp View=Ref
Variability Chart for log NCi [(g/L)]
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Targeted

Variability Chart for log NCi [(g/L)]
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Measured

Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Si, Comp View

Variability Chart for log NCi [(g/L)]
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Analyte=Si, Comp View=Ref
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Exhibit E-3. Normalized PCT Results by Compositional View by Heat Treatment for Each Glass (continued)

Targeted

Si, Comp View=

Variability Chart for log NCi [(g/L)]

Analyte

o
[a)
]
N
1}
e L
s &
k] £
5 g s
£ £ ¢ 2
= S a
o g g =
o I (@) O]
O - 9 - G2-10-¢d1
. - payausnQd
O - 0% © ¥2-10-2d1
. - payousnd |— ¢ ¢
O - 9 - €2-10-¢d1
o — payauan |—
O - 0% ° 10-2d1
. - payousnd) |— @ ¢
O - 9 ” T12-10-2¢d1
. - payousnQ) |—
O - 99 ” 10-2¢d1
. - payousnd) |— ozoe
O - 9 ” 6T-10-2¢d1
. - payousnQ) |—
- payousnd
. O P ™ 87-10-¢d1
—
O - 9 ® LT-10-2¢d1
) — payauan |—
. - payousndd
O 295 ) AOW-9T-10-¢d1
-
O - 9 ° ST-10-2¢d1
[ ) — payauan |—
O - | 020 ~
° - poUpEND ¥1-10-2d1
O - 9 o €1-10-2¢d1
[ ) — payauand |«
O ~ | 02 ~
® - DS 21-10-2d1
O - 9 o TT1-10-2d1
[ ) — payauan |«
. - payausnd
O 95 ) AOW-0T-10-¢d1
Ll
O - 9 o 1-60-10-¢d1
) - payauand |—
. - payausnd
O 95 ™ AOW-80-10-¢d1
—
O - 9 o 1-20-10-¢d1
(] — payauand |—
O - 9 - §G0-10-¢d1
®- payauan® |—
— payousn®
O . 299 — T-70-10-2d1
—
[ ) — payauand
O 75 ) Z¢dOIN-€0-10-2¢d1
—
O - 0 - 1-20-10-2d1
. - payousnd |— ¢ ¢
- payauand
. — €-10-10-¢d1
O - | 000
| | | | ,0 | | | |
g 8 3 8 3 3 8 2
[(/B)] 10N Boy

E-45



SRNL-STI-2018-00150
Revision 0

Appendix F  Tables and Exhibits Supporting the Wash Solution Chemical Composition Analysis
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Table F-1. Measurements (mg/L) of Wash Solutions by ICP-AES (Part 1 of 2)
Solution Identifier Block | Sequence Lab ID Al B Ca Cr Fe K Li Mg
Soln Std 1 1 solnstd1-1 | 412 | 20.6 | <1.00 | <1.00 | 4.21 | 9.13 | 9.93 | <1.00
LP2-OL-07-1W 1 2 W02-1 101 | 248 | 195 | 61.1 [ <1.00 | 10.8 | <1.00 | <1.00
LP2-OL-17W 1 3 W05-1 <1.00 | 195 | <1.00 | 39.5 | <1.00 | 264 | <1.00 | <1.00
LP2-OL-21W 1 4 W19-1 137 | 22.7 | <1.00] 53.4 | <1.00 | 46.0 | <1.00 [ <1.00
LP2-OL-11W 1 5 W24-1 <1.00 | 75.3 | 106 | 735 | <1.00 | 523 | <1.00 | <1.00
HPstd 1 6 hpstd-11 | 48.7 | 2.15 | <1.00 | <1.00 | 49.4 | <1.00 | <1.00 | <1.00
LP2-OL-25W 1 7 W09-1 <1.00 | 67.9 | 1.91 | 54.4 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-05W 1 8 W10-1 148 | 14.1 | <1.00 | 32.0 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-09-1W 1 9 W18-1 <1.00 | 33.1 | 10.2 | 56.0 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-18W 1 10 W01-1 <1.00 | 13.8 | 8.14 | 832 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-10-MODW 1 11 Wi4-1 <1.00 | 9.91 | 478 | 42.1 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-01-3W 1 12 W16-1 <1.00 | 10.8 | 7.54 | 63.9 | <1.00 | <1.00 | <1.00 | <1.00
Soln Std 1 13 solnstd1-2 | 403 | 19.9 | <1.00 | <1.00 | 417 | 9.43 | 9.77 | <1.00
LP2-OL-16-MODW 1 14 W17-1 <1.00 | 11.8 | 104 | 59.5 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-02-1W 1 15 W20-1 551 | 23.6 | 519 | 50.8 | <1.00 | 44.3 | <1.00 | <1.00
LP2-OL-03-MOD2W 1 16 Wi1-1 142 | 140 | 439 | 88.3 | <1.00 | <1.00 | <1.00 [ <1.00
LP2-OL-19W 1 17 W13-1 <1.00 | 205 | 2.34 | 526 | <1.00 | 362 | <1.00 | <1.00
LP2-OL-13W 1 18 W08-1 <1.00 | 103 | <1.00 | 204 | <1.00| 1430 | <1.00 [ <1.00
LP2-OL-20W 1 19 W07-1 119 | 115 | <1.00 | 28.0 | <1.00 | <1.00 | <1.00 [ <1.00
blank 1 20 blank-1 | <1.00 | 1.47 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-15W 1 21 W23-1 <1.00 | 235 | 13.0 | 46.3 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-12W 1 22 W06-1 1.19 | 40.9 | <1.00 | 57.4 | <1.00 | <1.00 | <1.00 [ <1.00
LP2-OL-24W 1 23 W03-1 166 | 13.0 | 8.24 | 36.5 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-23W 1 24 W15-1 <1.00 | 29.3 | 206 | 27.4 | <1.00 | <1.00 | <1.00 | <1.00
HPstd 1 25 hpstd-12 | 45.7 | 1.82 | <1.00 | <1.00 | 49.1 | <1.00 | <1.00 | <1.00
LP2-OL-08-MODW 1 26 W22-1 <1.00 | 17.0 | 11.9 | 68.7 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-14W 1 27 Wi12-1 <1.00 | 44.6 | 9.26 | 57.6 | <1.00 | 255 | <1.00 | <1.00
LP2-OL-22W 1 28 W21-1 103 | 188 | 239 | 52.1 [ <1.00| 1.74 | <1.00 [ <1.00
LP2-OL-04-1W 1 29 W04-1 1.95 | 151 | <1.00| 108 | <1.00| 397 | <1.00[<1.00
Soln Std 1 30 solnstd1-3 | 3.92 | 19.8 | <1.00 | <1.00 | 4.16 | 9.12 | 9.70 | <1.00
Soln Std 2 1 solnstd2-1 | 407 | 19.8 | <1.00 | <1.00 | 3.89 | 10.1 | 9.67 | <1.00
LP2-OL-16-MODW 2 2 W17-2 <1.00 | 10.8 | 100 | 59.0 | <1.00 | 1.14 | <1.00 | <1.00
LP2-OL-03-MOD2W 2 3 W11-2 129 | 13.1 | 4.05 | 88.1 [ <1.00| 1.67 | <1.00[<1.00
LP2-OL-19W 2 4 W13-2 <1.00 | 19.6 | 1.96 | 526 | <1.00 | 362 | <1.00 | <1.00
LP2-OL-15W 2 5 W23-2 <1.00 | 23.4 | 13.0 | 46.4 | <1.00 | <1.00 | <1.00 | <1.00
HPstd 2 6 hpstd-21 | 51.3 | <1.00 | <1.00 | <1.00 | 49.3 | <1.00 | <1.00 | <1.00
LP2-OL-25W 2 7 W09-2 <1.00 | 714 | 152 | 54.4 [ <1.00| 1.15 | <1.00 | <1.00
LP2-OL-13W 2 8 W08-2 <1.00 | 105 | <1.00| 201 | <1.00 | 1340 | <1.00 [ <1.00
LP2-OL-08-MODW 2 9 W22-2 <1.00 | 159 | 115 | 67.3 | <1.00 | 1.52 | <1.00 | <1.00
LP2-OL-07-1W 2 10 W02-2 <1.00 | 245 | 194 | 61.0 | <1.00 | 11.7 | <1.00 [ <1.00
LP2-OL-20W 2 11 WO07-2 1.04 | 106 | <1.00 | 27.8 [ <1.00 | 1.08 | <1.00 [ <1.00
LP2-OL-12W 2 12 W06-2 1.02 | 40.3 | <1.00 | 57.1 [ <1.00 | <1.00 | <1.00 [ <1.00
Soln Std 2 13 solnstd2-2 | 417 | 19.1 | <1.00 | <1.00 | 3.88 | 10.4 | 9.60 | <1.00
LP2-OL-05W 2 14 W10-2 1.36 | 13.0 | <1.00 | 31.9 [ <1.00 | 1.89 | <1.00 [ <1.00
LP2-OL-02-1W 2 15 W20-2 11.7 | 230 | 529 | 504 | <1.00 | 49.2 | <1.00 | <1.00
LP2-OL-17W 2 16 W05-2 <1.00 | 18.8 | <1.00 | 39.1 | <1.00 | 251 | <1.00 | <1.00
LP2-OL-09-1W 2 17 W18-2 <1.00 | 31.6 | 9.77 | 55.1 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-21W 2 18 W19-2 123 | 21.8 | <1.00| 52.7 [ <1.00 | 47.3 | <1.00 | <1.00
LP2-OL-24W 2 19 W03-2 155 | 12.1 | 7.96 | 36.1 | <1.00 | <1.00 | <1.00 [ <1.00
blank 2 20 blank-2 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 [ <1.00 | <1.00 | <1.00
LP2-OL-18W 2 21 W01-2 <1.00 | 12.3 | 7.85 | 82.7 | <1.00 | 1.64 | <1.00 | <1.00
LP2-OL-04-1W 2 22 W04-2 177 | 141 | <1.00]| 107 [ <1.00| 367 | <1.00]|<1.00
LP2-OL-14W 2 23 W12-2 <1.00 | 45.3 | 887 | 57.3 | <1.00 | 228 | <1.00 [ <1.00
LP2-OL-23W 2 24 W15-2 <1.00 | 285 | 204 | 27.1 | <1.00| 1.15 | <1.00 | <1.00
HPstd 2 25 hpstd-22 | 52.7 | <1.00 | <1.00 | <1.00 | 48.8 | <1.00 | <1.00 | <1.00
LP2-OL-01-3W 2 26 W16-2 <1.00 | 9.68 | 7.14 | 63.4 | <1.00 | 1.62 | <1.00 | <1.00
LP2-OL-11W 2 27 W24-2 <1.00| 76.8 | 105 | 73.6 | <1.00 | 516 | <1.00 | <1.00
LP2-OL-10-MODW 2 28 W14-2 <1.00 | 9.10 | 4.38 | 41.8 [ <1.00 | 1.59 | <1.00 [ <1.00
LP2-OL-22W 2 29 W21-2 <1.00 | 17.8 | 236 | 514 | <1.00 | 2.66 | <1.00 | <1.00
Soln Std 2 30 solnstd2-3 | 409 | 19.2 [ <1.00 | <1.00 | 3.87 | 10.0 | 9.61 |<1.00
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Table F-1. Measurements (mg/L) of Wash Solutions by ICP-AES (Part 1 of 2) (continued)

Solution Identifier Block | Sequence Lab ID Al B Ca Cr Fe K Li Mg
Soln Std 3 1 solnstd3-1 [ 3.78 | 18.6 | <1.00 | <1.00 [ 4.25 | 9.42 | 9.85 | <1.00
LP2-OL-20W 3 2 W07-3 <1.00 | 10.3 | <1.00 [ 27.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-16-MODW 3 3 W17-3 <1.00 | 10.4 | 10.4 | 59.0 [ <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-10-MODW 3 4 W14-3 <1.00 | 854 | 484 | 41.8 | <1.00 | 1.23 | <1.00 | <1.00
LP2-OL-04-1W 3 5 WO04-3 1.65 | 13.9 | <1.00 | 108 [ <1.00| 362 | <1.00 | <1.00
HPstd 3 6 hpstd-31 48.7 | <1.00 | <1.00 | <1.00 | 49.3 | <1.00 | <1.00 | <1.00
LP2-OL-09-1W 3 7 W18-3 <1.00 | 30.4 | 10.1 | 55.0 [ <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-20W 3 2 WO07-3 <1.00 | 10.3 | <1.00 [ 27.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-16-MODW 3 3 W17-3 <1.00 | 10.4 | 10.4 | 59.0 [ <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-10-MODW 3 4 W14-3 <1.00 | 854 | 484 | 41.8 | <1.00 | 1.23 | <1.00 | <1.00
LP2-OL-04-1W 3 5 WO04-3 1.65 | 13.9 | <1.00 | 108 [ <1.00| 362 | <1.00 | <1.00
HPstd 3 6 hpstd-31 48.7 | <1.00 | <1.00 | <1.00 | 49.3 | <1.00 | <1.00 | <1.00
LP2-OL-09-1W 3 7 W18-3 <1.00 | 304 | 10.1 | 55.0 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-12W 3 8 WO06-3 <1.00 | 39.4 | <1.00 | 56.6 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-25W 3 9 W09-3 <1.00 | 68.4 | 2.04 | 54.0 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-13W 3 10 W08-3 <1.00 | 107 | <1.00 | 202 | <1.00| 1420 | <1.00 | <1.00
LP2-OL-15W 3 11 W23-3 <1.00 [ 23.1 13.0 | 45.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-05W 3 12 W10-3 1.10 | 12.8 | <1.00| 315 [ <1.00| 1.52 | <1.00 | <1.00
Soln Std 3 13 solnstd3-2 | 400 | 18.9 | <1.00 [ <1.00 | 4.15 | 10.1 | 9.76 | <1.00
LP2-OL-08-MODW 3 14 W22-3 <1.00 | 16.4 | 12.3 | 68.3 [ <1.00 | 1.27 | <1.00 | <1.00
LP2-OL-17W 3 15 W05-3 <1.00 [ 18.6 1.06 | 39.0 | <1.00 | 254 | <1.00 | <1.00
LP2-OL-24W 3 16 W03-3 133 [ 12.1 | 8.38 | 36.3 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-11W 3 17 W24-3 <1.00 | 72.0 | 10.2 | 70.7 | <1.00 | 508 | <1.00 | <1.00
LP2-OL-18W 3 18 WO01-3 <1.00 | 12.8 | 8.16 | 814 | <1.00 | 1.40 | <1.00 | <1.00
LP2-OL-22W 3 19 W21-3 <1.00 | 17.9 | 235 | 51.3 [ <1.00 | 2.23 | <1.00 | <1.00
blank 3 20 blank-3 <1.00 [ 1.02 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-03-MOD2W 3 21 W11-3 <1.00 | 13.0 | 454 | 87.7 [ <1.00| 1.17 | <1.00 | <1.00
LP2-OL-21W 3 22 W19-3 <1.00 | 21.3 | <1.00 [ 52.8 | <1.00 | 44.7 | <1.00 | <1.00
LP2-OL-02-1W 3 23 W20-3 11.2 [ 235 [ 6.70 | 49.9 | <1.00 | 46.5 | <1.00 | <1.00
LP2-OL-19W 3 24 W13-3 <1.00 | 19.8 | 247 | 52.2 | <1.00 | 349 | <1.00 | <1.00
HPstd 3 25 hpstd-32 50.7 | 1.03 | <1.00 | <1.00 | 48.7 [ <1.00 [ <1.00 [ <1.00
LP2-OL-07-1W 3 26 W02-3 <1.00 [ 24.3 19.7 | 61.3 | <1.00 | 11.0 | <1.00 | <1.00
LP2-OL-23W 3 27 W15-3 <1.00 | 28.1 | 20.7 | 27.3 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-14W 3 28 W12-3 <1.00 | 443 | 9.26 | 57.1 | <1.00 | 245 | <1.00 | <1.00
LP2-OL-01-3W 3 29 W16-3 <1.00 | 103 | 759 | 635 | <1.00 | 1.25 | <1.00 | <1.00
Soln Std 3 30 solnstd3-3 [ 3.95 | 19.0 | <1.00 | <1.00 [ 4.17 | 9.95 | 9.83 | <1.00
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Table F-2. Measurements (mg/L) of Wash Solutions by ICP-AES (Part 2 of 2)
Solution Identifier Block Sequence Lab ID Na P S Si Sn \ Zn Zr
Soln Std 1 1 solnstd 1-1 | 85.4 | <1.00 | <1.00 | 45.2 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-07-1W 1 2 wo02-1 [ 1040 [ <1.00 | 608 | 579 [ <1.00 | 8.35 | <1.00 | <1.00
LP2-OL-17W 1 3 W05-1 755 | 28.3 | 386 | 23.3 | <1.00 | 90.3 | <1.00 | <1.00
LP2-OL-21W 1 4 W19-1 838 | 8.68 | 451 | 9.31 | <1.00 | 11.1 | <1.00 | <1.00
LP2-OL-11W 1 5 W24-1 [ 1010 | 2.26 | 698 | 25.7 | <1.00 [ <1.00 | <1.00 [ <1.00
HPstd 1 6 hpstd-11 | 144 | <1.00 | 9.14 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-25W 1 7 W09-1 | 1322 | 836 | 747 | 153 | <1.00 [ <1.00 | <1.00 [ <1.00
LP2-OL-05W 1 8 W10-1 | 1050 | 3.07 | 660 | 5.83 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-09-1W 1 9 W18-1 946 | 558 | 491 | 593 | <1.00 | 56.9 | <1.00 | <1.00
LP2-OL-18W 1 10 WO01-1 | 1030 | 9.21 | 513 | 6.93 | <1.00 | 80.0 | <1.00 [ <1.00
LP2-OL-10-MODW 1 11 Wi4-1 924 | 9.38 | 517 | 2.02 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-01-3W 1 12 W16-1 837 | <1.00 | 468 | 5.08 | <1.00 | <1.00 | <1.00 | <1.00
Soln Std 1 13 solnstd 1-2 | 88.3 | <1.00 | <1.00 | 45.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-16-MODW 1 14 W17-1 951 | 4.76 | 523 | 5.04 | <1.00 | 42.6 | <1.00 | <1.00
LP2-OL-02-1W 1 15 W20-1 798 | 8.23 | 421 | 21.6 | <1.00 | 10.2 | <1.00 | <1.00
LP2-OL-03-MOD2W 1 16 Wi1-1 919 | 3.79 | 419 [ 5.27 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-19W 1 17 W13-1 904 | 6.39 | 637 | 10.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-13W 1 18 wos-1 [ 3370 | 25.3 [ 1840 | 162 [ <1.00| 390 | <1.00 [ <1.00
LP2-OL-20W 1 19 W07-1 631 | 2.10 | 374 | 15.4 | <1.00 | <1.00 | <1.00 | <1.00
blank 1 20 blank-1 | <1.00 | <1.00 | 1.08 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-15W 1 21 W23-1 658 | <1.00 | 374 | 10.3 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-12W 1 22 W06-1 725 | 9.05 | 322 | 27.4 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-24W 1 23 W03-1 691 | 2.98 | 376 | 7.94 | <1.00 | 67.6 | <1.00 | <1.00
LP2-OL-23W 1 24 W15-1 772 | 222 | 439 | 11.2 | <1.00 | <1.00 | <1.00 | <1.00
HPstd 1 25 hpstd-12 | 152 | <1.00 | 10.8 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-08-MODW 1 26 W22-1 867 | 2.28 | 388 | 16.0 | <1.00 | 64.0 | <1.00 | <1.00
LP2-OL-14W 1 27 W12-1 707 | <1.00| 387 | 25.4 | <1.00| 50.1 | <1.00 | <1.00
LP2-OL-22W 1 28 W21-1 | 1160 | 1.56 | 665 | 16.7 | <1.00 | 795 | <1.00 | <1.00
LP2-OL-04-1W 1 29 W04-1 682 | 2.61 | 475 | 4.99 | <1.00 | <1.00 | <1.00 | <1.00
Soln Std 1 30 solnstd 1-3 | 815 | <1.00 | <1.00 | 46.0 | <1.00 | <1.00 | <1.00 | <1.00
Soln Std 2 1 solnstd2-1 | 80.5 | <1.00 | <1.00 | 46.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-16-MODW 2 2 W17-2 895 | 4.35 | 513 | 6.08 | <1.00 | 42.2 | <1.00 | <1.00
LP2-OL-03-MOD2W 2 3 W11-2 810 | 3.38 | 413 | 6.85 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-19W 2 4 W13-2 882 | 591 | 623 | 12.5 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-15W 2 5 W23-2 668 | <1.00 | 360 | 11.7 | <1.00 | <1.00 | <1.00 | <1.00
HPstd 2 6 hpstd-21 | 150 | <1.00 | 9.60 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-25W 2 7 W09-2 | 1330 | 7.78 | 726 | 16.3 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-13W 2 8 wo08-2 [ 3090 | 25.2 [ 1690 | 151 [ <1.00| 384 | <1.00 [ <1.00
LP2-OL-08-MODW 2 9 W22-2 786 | 2.09 | 370 | 205 | <1.00 | 62.9 | <1.00 | <1.00
LP2-OL-07-1W 2 10 wo02-2 [ 1010 [ <1.00 [ 600 | 7.12 | <1.00 | 853 | <1.00 [ <1.00
LP2-OL-20W 2 11 WO07-2 640 | 1.66 | 334 | 17.1 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-12W 2 12 W06-2 767 | 8.75 | 323 | 30.3 | <1.00 | <1.00 | <1.00 | <1.00
Soln Std 2 13 solnstd2-2 | 79.9 | <1.00 | <1.00 | 48.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-05W 2 14 W10-2 | 1100 | 2.63 | 649 | 6.69 | <1.00 [ <1.00 | <1.00 [ <1.00
LP2-OL-02-1W 2 15 W20-2 785 | 8.19 | 427 | 452 | <1.00| 9.79 | <1.00 | <1.00
LP2-OL-17W 2 16 W05-2 704 | 27.9 | 375 | 27.0 | <1.00 | 90.0 | <1.00 | <1.00
LP2-OL-09-1W 2 17 W18-2 894 | 502 | 517 | 7.85 | <1.00 | 56.3 | <1.00 | <1.00
LP2-OL-21W 2 18 W19-2 820 | 8.04 | 448 | 11.0 | <1.00 | 10.9 | <1.00 | <1.00
LP2-OL-24W 2 19 W03-2 716 | 2.96 | 370 | 9.25 | <1.00 | 67.4 | <1.00 | <1.00
blank 2 20 blank-2 | <1.00 | <1.00 [ <1.00 [ <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-18W 2 21 W01-2 956 | 8.92 | 511 | 8.37 | <1.00 | 79.8 | <1.00 | <1.00
LP2-OL-04-1W 2 22 W04-2 627 | 242 | 459 | 6.16 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-14W 2 23 W12-2 624 | <1.00 | 382 | 28.2 | <1.00 | 49.8 | <1.00 | <1.00
LP2-OL-23W 2 24 W15-2 761 | 1.72 | 450 | 14.3 | <1.00 | <1.00 | <1.00 | <1.00
HPstd 2 25 hpstd-22 | 142 | <1.00 | 9.23 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-01-3W 2 26 W16-2 754 | <1.00| 464 | 5.63 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-11W 2 27 W24-2 | 1100 | 1.78 | 706 | 27.9 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-10-MODW 2 28 W14-2 888 | 9.14 | 503 | 2.85 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-22W 2 29 W21-2 | 1150 | 1.11 | 622 | 17.7 | <1.00 | 78.2 | <1.00 [ <1.00
Soln Std 2 30 solnstd 2-3 | 77.3 | <1.00 | <1.00 | 48.1 | <1.00 | <1.00 | <1.00 | <1.00

F-4



SRNL-STI-2018-00150
Revision 0

Table F-2. Measurements (mg/L) of Wash Solutions by ICP-AES (Part 2 of 2) (continued)

Solution Identifier Block Sequence Lab ID Na P S Si Sn \ Zn Zr
Soln Std 3 1 solnstd3-1 | 79.8 | <1.00 [ <1.00 | 45.5 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-20W 3 2 WO07-3 599 2.22 340 16.5 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-16-MODW 3 3 W17-3 959 | 484 | 507 | 6.40 | <1.00 [ 42.3 | <1.00 | <1.00
LP2-OL-10-MODW 3 4 W14-3 919 9.19 520 3.34 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-04-1W 3 5 W04-3 617 | 2.76 | 475 | 6.88 | <1.00 [ <1.00 | <1.00 | <1.00
HPstd 3 6 hpstd-31 146 | <1.00 | 10.0 [ <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-0OL-09-1W 3 7 W18-3 898 [ 538 | 484 | 7.60 | <1.00 [ 55.9 | <1.00 | <1.00
LP2-OL-12W 3 8 WO06-3 740 8.99 328 29.5 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-25W 3 9 W09-3 1330 | 8.23 | 737 | 16.7 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-13W 3 10 W08-3 3260 | 25,5 | 1790 | 148 | <1.00 | 387 | <1.00 | <1.00
LP2-OL-15W 3 11 W23-3 694 | <1.00 | 373 | 12.2 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-05W 3 12 W10-3 1120 | 3.38 | 659 | 6.87 | <1.00 | <1.00 | <1.00 | <1.00
Soln Std 3 13 solnstd3-2 | 81.8 [ <1.00 | 1.35 | 47.8 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-08-MODW 3 14 W22-3 837 | 245 | 387 | 20.4 | <1.00 [ 63.7 | <1.00 | <1.00
LP2-OL-17W 3 15 W05-3 719 27.9 371 25.3 | <1.00 ] 90.1 | <1.00 | <1.00
LP2-OL-24W 3 16 W03-3 746 | 321 | 369 | 9.35 | <1.00 [ 67.6 | <1.00 | <1.00
LP2-OL-11W 3 17 W24-3 1070 | 2.11 693 28.1 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-18W 3 18 W01-3 1080 | 9.22 | 506 | 9.04 | <1.00 | 78.9 | <1.00 | <1.00
LP2-OL-22W 3 19 W21-3 1160 | 1.65 651 17.6 | <1.00 | 78.2 | <1.00 | <1.00
blank 3 20 blank-3 <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-03-MOD2W 3 21 W11-3 826 3.90 422 6.14 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-21W 3 22 W19-3 764 | 8.06 | 447 | 10.3 | <1.00 [ 10.9 | <1.00 | <1.00
LP2-OL-02-1W 3 23 W20-3 740 8.21 419 42.2 | <1.00 ] 10.1 | <1.00 | <1.00
LP2-OL-19W 3 24 W13-3 853 6.43 621 12.6 | <1.00 | <1.00 | <1.00 | <1.00
HPstd 3 25 hpstd-32 147 | <1.00 | 10.0 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
LP2-OL-07-1W 3 26 W02-3 1030 | 1.13 618 7.25 | <1.00 | 8.50 | <1.00 | <1.00
LP2-OL-23W 3 27 W15-3 797 | 235 | 453 | 12.5 | <1.00 [ <1.00 | <1.00 | <1.00
LP2-OL-14W 3 28 W12-3 677 | <1.00 | 392 27.1 | <1.00 | 49.7 | <1.00 | <1.00
LP2-OL-01-3W 3 29 W16-3 711 | 112 | 438 | 5.80 | <1.00 [ <1.00 | <1.00 | <1.00
Soln Std 3 30 solnstd3-3 | 80.9 [ 1.05 | <1.00 | 47.3 | <1.00 | <1.00 | <1.00 [ <1.00
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Table F-3. Measurements (mg/L) of Wash Solutions by IC

Solution Identifier Block [Sequence Lab ID Cl F PO4 | SO4
10 ppm check std 1 1 10 ppm check std| 9.63 | 9.86 | 9.78 | 10.6
LP2-OL-17W 1 2 WO05-1 30.1 | 249 | 68.6 [ 1170
LP2-OL-14W 1 3 W12-1 <10.0 | <10.0 | <10.0 | 1290
LP2-OL-02-1W 1 4 W20-1 <10.0 | <10.0 [ 19.3 | 1370
LP2-OL-08-MODW 1 5 W22-1 <10.0 | <10.0 | <10.0 | 1190
LP2-OL-21W 1 6 W19-1 13,5 | <10.0 | 16.0 | 1370
LP2-OL-23W 1 7 W15-1 <10.0 | <10.0 | <10.0 | 1310
LP2-OL-03-MOD2W 1 8 W11-1 <10.0 | <10.0 | <10.0 | 1390
LP2-OL-05W 1 9 W10-1 46.0 | 23.0 | <10.0 | 2040
LP2-OL-12W 1 10 WO06-1 238 | 16.6 | 18.3 [ 1060
LP2-OL-15W 1 11 W23-1 <10.0 | <10.0 | <10.0 | 1200
LP2-OL-07-1W 1 12 W02-1 21.7 | <10.0 | <10.0 | 1800
LP2-OL-01-3W 1 13 W16-1 <10.0 | <10.0 | <10.0 | 1470
blank 1 14 BLANK-1 <10.0 | <10.0 | <10.0 | <100

10 ppm check std 1 15 10 ppm check std| 9.58 | 10.1 | 9.43 | 10.0
LP2-OL-16-MODW 1 16 W17-1 <10.0 | <10.0 | <10.0 | 1640
LP2-OL-25W 1 17 W09-1 <10.0 | <10.0 [ 18.3 | 2300
LP2-OL-09-1W 1 18 W18-1 <10.0 | <10.0 | <10.0 | 1650
LP2-OL-04-1W 1 19 W04-1 <10.0 | <10.0 | <10.0 | 1430
LP2-OL-18W 1 20 WO01-1 216 | 175 | 188 [ 1710
LP2-OL-13W 1 21 W08-1 117 104 | 61.3 | 5570
LP2-OL-20W 1 22 WO07-1 <10.0 | <10.0 | <10.0 | 1130
LP2-OL-22W 1 23 W21-1 <10.0 | <10.0 | <10.0 | 2010
LP2-OL-10-MODW 1 24 W14-1 214 | 179 | 17.8 [ 1580
LP2-OL-24W 1 25 W03-1 <10.0 | <10.0 | <10.0 | 1200
LP2-OL-11W 1 26 W24-1 <10.0 | <10.0 | <10.0 | 2120
LP2-OL-19W 1 27 W13-1 <10.0 | <10.0 [ 12.3 | 1970

10 ppm check std 1 28 10 ppm check std| 9.55 | 10.2 | 10.3 | 10.8
10 ppm check std 2 1 10 ppm check std| 9.54 | 10.1 | 9.57 | 10.3
LP2-OL-05W 2 2 W10-2 49.7 | 27.0 | <10.0 | 2030
LP2-OL-23W 2 3 W15-2 <10.0 | <10.0 | <10.0 | 1390
LP2-OL-25W 2 4 W09-2 <10.0 | <10.0 [ 16.0 | 2260
LP2-OL-03-MOD2W 2 5 W11-2 <10.0 | <10.0 | <10.0 | 1460
LP2-OL-10-MODW 2 6 W14-2 21.3 | 19.8 | 19.2 [ 1650
LP2-OL-21W 2 7 W19-2 13.8 | <10.0 | 15.1 [ 1360
LP2-OL-08-MODW 2 8 W22-2 <10.0 | <10.0 | <10.0 | 1210
LP2-OL-12W 2 9 WO06-2 245 | 16.9 | 16.3 [ 1050
LP2-OL-19W 2 10 W13-2 <10.0 | <10.0 [ 12.6 | 1880
LP2-OL-17W 2 11 WO05-2 26.6 | 23.8 | 60.8 [ 1170
LP2-OL-04-1W 2 12 W04-2 <10.0 | <10.0 | <10.0 | 1440
LP2-OL-20W 2 13 WQ7-2 <10.0 | <10.0 | <10.0 | 1110
blank 2 14 BLANK-2 <10.0 | <10.0 | <10.0 | <100

10 ppm check std 2 15 10 ppm check std| 9.63 | 10.6 | 9.39 | 9.88
LP2-OL-01-3W 2 16 W16-2 <10.0 | <10.0 | <10.0 | 1440
LP2-OL-24W 2 17 W03-2 <10.0 | <10.0 | <10.0 | 1150
LP2-OL-16-MODW 2 18 W17-2 <10.0 | <10.0 | <10.0 | 1620
LP2-OL-18W 2 19 W01-2 216 | 185 | 19.0 [ 1680
LP2-OL-07-1W 2 20 W02-2 21.6 | <10.0 | <10.0 | 1860
LP2-OL-15W 2 21 W23-2 <10.0 | <10.0 | <10.0 | 1200
LP2-OL-02-1W 2 22 W20-2 <10.0 | <10.0 [ 15.0 | 1320
LP2-OL-22W 2 23 W21-2 <10.0 | <10.0 | <10.0 | 2090
LP2-OL-09-1W 2 24 W18-2 <10.0 | <10.0 | <10.0 | 1570
LP2-OL-13W 2 25 W08-2 120 | 107 | 54.8 [ 5440
LP2-OL-11W 2 26 W24-2 <10.0 | <10.0 | <10.0 | 2180
LP2-OL-14W 2 27 W12-2 <10.0 | <10.0 | <10.0 | 1190

10 ppm check std 2 28 10 ppm check std| 9.44 | 10.1 | 9.72 | 10.3
10 ppm check std 3 1 10 ppm check std| 10.0 | 10.4 | 9.63 | 10.2
LP2-OL-18W 3 2 W01-3 26.0 | 215 | 22,9 [ 1690
LP2-OL-22W 3 3 W21-3 <10.0 | <10.0 | <10.0 | 1960
LP2-OL-15W 3 4 W23-3 <10.0 | <10.0 | <10.0 | 1200

F-6



SRNL-STI-2018-00150
Revision 0

Table F-3. Measurements (mg/L) of Wash Solutions by IC (continued)

Solution Identifier Block [Sequence Lab ID Cl F PO4 | SO4
LP2-OL-10-MODW 3 5 W14-3 228 | 241 | 18.3 | 1630
LP2-OL-24W 3 6 W03-3 <10.0 | <10.0 | <10.0 | 1130
LP2-OL-14W 3 7 W12-3 <10.0 | <10.0 | <10.0 | 1220
LP2-OL-17W 3 8 WO05-3 26.0 | 26.0 [ 63.3 | 1150
LP2-OL-12W 3 9 WO06-3 233 | 19.8 | 19.6 | 998
LP2-OL-08-MODW 3 10 W22-3 <10.0 | <10.0 | <10.0 | 1220
LP2-OL-04-1W 3 11 W04-3 <10.0 | <10.0 | <10.0 | 1450
LP2-OL-09-1W 3 12 W18-3 <10.0 | <10.0 | <10.0 | 1570
LP2-OL-07-1W 3 13 W02-3 22.2 | <10.0 | <10.0 [ 1840
blank 3 14 BLANK-3 <10.0 | <10.0 | <10.0 | <100

10 ppm check std 3 15 10 ppm check std| 9.69 | 10.2 | 9.50 | 9.88
LP2-OL-25W 3 16 W09-3 <10.0 | <10.0 | 19.4 | 2260
LP2-OL-19W 3 17 W13-3 <10.0 | <10.0 | 15.8 | 1950
LP2-OL-13W 3 18 W08-3 114 | 109 [ 53.7 | 5420
LP2-OL-05W 3 19 W10-3 448 | 29.1 | <10.0 | 2210
LP2-OL-16-MODW 3 20 W17-3 <10.0 | <10.0 | <10.0 | 1590
LP2-OL-01-3W 3 21 W16-3 <10.0 | <10.0 | <10.0 | 1440
LP2-OL-21W 3 22 W19-3 14.0 | <10.0 [ 15.9 | 1360
LP2-OL-03-MOD2W 3 23 W11-3 <10.0 | <10.0 | <10.0 | 1430
LP2-OL-02-1W 3 24 W20-3 <10.0 | <10.0 | 16.9 | 1380
LP2-OL-23W 3 25 W15-3 <10.0 | <10.0 | <10.0 | 1440
LP2-OL-11W 3 26 W24-3 <10.0 | <10.0 | <10.0 | 2180
LP2-OL-20W 3 27 W07-3 <10.0 | <10.0 | <10.0 | 1140

10 ppm check std 3 28 10 ppm check std| 9.79 | 10.2 | 9.91 | 9.87
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Table F-4. Results for Standards Utilized During the Measurement of the Wash Solutions

Solution Identifier Analyte |Instrument Vzelzir?;;e/) Mean Iz/gg/s,f)rement
10 ppm check std Cl IC 10 9.65
10 ppm check std F IC 10 10.2
10 ppm check std PO4 IC 10 9.69
10 ppm check std SO4 IC 10 10.2

HPstd Al ICP-AES 50 49.63
HPstd Fe ICP-AES 50 49.1
HPstd Na ICP-AES 150 146.83
HPstd S ICP-AES 10 9.8
Soln Std Al ICP-AES 4 4.01
Soln Std B ICP-AES 20 19.43
Soln Std Fe ICP-AES 4 4.08
Soln Std K ICP-AES 10 9.74
Soln Std Li ICP-AES 10 9.75
Soln Std Na ICP-AES 81 81.71
Soln Std Si ICP-AES 50 46.84
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Table F-5. Average Measurements (mg/L) of Wash Solutions (Part 1 of 2)

Solution Identifier Alfice] | B[ICP] | ca[icP] [ CIfiC] [ Cr[ICP] F[IC] Fe[ICP] | K[ICP] | Li[IcP] [ Mg[ICP] | Na[ICP] | P[ICP]
blank <1 <1.16 <1 <10 <1 <10 <1 <1 <1 <1 <1 <1

LP2-OL-01-3W <1 10.26 7.42 <10 63.6 <10 <1 <1.29 <1 <1 767.33 <1.04
LP2-OL-02-1W 9.47 23.37 5.73 <10 50.37 <10 <1 46.67 <1 <1 774.33 8.21
LP2-OL-03-MOD2W <1.24 13.37 433 <10 88.03 <10 <1 <1.28 <1 <1 851.67 3.69
LP2-OL-04-1W 179 14.37 <1 <10 107.67 <10 <1 375.33 <1 <1 642 26
LP2-OL-05W 131 133 <1 46.83 318 26.37 <1 <1.47 <1 <1 1090 3.03

LP2-OL-07-1W <1 24.53 19.53 21.83 61.13 <10 <1 11.17 <1 <1 1026.67 <1.04
LP2-0L-08-MODW <1 16.43 11.9 <10 68.1 <10 <1 <1.26 <1 <1 830 2.27
LP2-OL-09-1W <1 317 10.02 <10 55.37 <10 <1 <1 <1 <1 912.67 5.33
LP2-OL-10-MODW <1 9.18 4.67 21.83 419 20.6 <1 <1.27 <1 <1 910.33 9.24
LP2-OL-11W <1 74.7 10.43 <10 72.6 <10 <1 515.67 <1 <1 1060 2.05
LP2-OL-12W <1.07 402 <1 23.87 57.03 17.77 <1 <1 <1 <1 744 8.93
LP2-OL-13W <1 105 <1 117 202.33 106.67 <1 1396.67 <1 <1 3240 25.33
LP2-OL-14W <1 44.73 9.13 <10 57.33 <10 <1 242.67 <1 <1 669.33 <1
LP2-OL-15W <1 23.33 13 <10 46.2 <10 <1 <1 <1 <1 673.33 <1
LP2-OL-16-MODW <1 11 10.27 <10 59.17 <10 <1 <1.05 <1 <1 935 4.65
LP2-OL-17W <1 18.97 <1.02 27.57 39.2 24.9 <1 256.33 <1 <1 726 28.03
LP2-OL-18W <1 12.97 8.05 23.07 82.43 19.17 <1 <1.35 <1 <1 1022 9.12
LP2-OL-19W <1 19.97 226 <10 52.47 <10 <1 357.67 <1 <1 879.67 6.24
LP2-OL-20W <1.08 10.8 <1 <10 21.9 <10 <1 <1.03 <1 <1 623.33 1.99
LP2-OL-21W <1.2 21.93 <1 13.77 52.97 <10 <1 46 <1 <1 807.33 8.26
LP2-OL-22W <1.01 18.17 23.67 <10 516 <10 <1 221 <1 <1 1156.67 1.44
LP2-OL-23W <1 28.63 20.57 <10 27.27 <10 <1 <1.05 <1 <1 776.67 2.1
LP2-OL-24W 151 12.4 8.19 <10 36.3 <10 <1 <1 <1 <1 717.67 3.05
LP2-OL-25W <1 69.23 182 <10 54.27 <10 <1 <1.05 <1 <1 1327.33 8.12
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Table F-6. Average Measurements (mg/L) of Wash Solutions (Part 2 of 2)

Solution Identifier PO4[IC] | POA4[ICP] S[ICP] Si[ICP] Sn [ICP] SO4[IC] | SO4[ICP] V [ICP] Zn [ICP] Zr [ICP]
blank <10 <3.07 <1.03 <1 <1 <100 <3.08 <1 <1 <1
LP2-OL-01-3W <10 <3.19 456.67 55 <1 1450 1368.13 <1 <1 <1
LP2-OL-02-1W 17.07 25.17 422.33 36.33 <1 1356.67 1265.27 10.03 <1 <1
LP2-OL-03-MOD2W <10 11.31 418 6.09 <1 1426.67 1252.29 <1 <1 <1
LP2-OL-04-1W <10 7.96 469.67 6.01 <1 1440 1407.07 <1 <1 <1
LP2-OL-05W <10 9.28 656 6.46 <1 2093.33 1965.31 <1 <1 <1
LP2-OL-07-1W <10 <3.2 608.67 6.72 <1 1833.33 18235 8.46 <1 <1
LP2-0L-08-MODW <10 6.97 381.67 18.97 <1 1206.67 1143.44 63.53 <1 <1
LP2-OL-09-1W <10 16.33 497.33 713 <1 1596.67 1489.96 56.37 <1 <1
LP2-OL-10-MODW 18.43 28.32 513.33 274 <1 1620 1537.9 <1 <1 <1
LP2-OL-11W <10 6.29 699 27.23 <1 2160 2094.13 <1 <1 <1
LP2-OL-12W 18.07 27.38 324.33 29.07 <1 1036 971.67 <1 <1 <1
LP2-OL-13W 56.6 77.68 1773.33 153.67 <1 5476.67 5312.73 387 <1 <1
LP2-OL-14W <10 <3.07 387 26.9 <1 1233.33 1159.41 49.87 <1 <1
LP2-OL-15W <10 <3.07 369 114 <1 1200 1105.49 <1 <1 <1
LP2-OL-16-MODW <10 14.26 514.33 5.84 <1 1616.67 1540.89 42.37 <1 <1
LP2-OL-17W 64.23 85.96 377.33 25.2 <1 1163.33 113045 90.13 <1 <1
LP2-OL-18W 20.23 27.95 510 8.11 <1 1693.33 1527.91 79.57 <1 <1
LP2-OL-19W 13.57 19.14 627 12 <1 1933.33 1878.43 <1 <1 <1
LP2-OL-20W <10 6.11 349.33 16.33 <1 1126.67 1046.57 <1 <1 <1
LP2-OL-21W 15.67 25.33 448.67 10.2 <1 1363.33 1344.16 10.97 <1 <1
LP2-OL-22W <10 4.42 646 17.33 <1 2020 1935.35 78.63 <1 <1
LP2-OL-23W <10 6.43 447.33 12.67 <1 1380 1340.17 <1 <1 <1
LP2-OL-24W <10 9.35 371.67 8.85 <1 1160 1113.48 67.53 <1 <1
LP2-OL-25W 17.9 24.91 736.67 16.1 <1 227333 2206.98 <1 <1 <1
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)

Ca (mg/L), Analysis=ICP
Variability Chart for Measurement (mg/L)
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Variability Chart for Measurement (mg/L)

Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)

CI (mg/L), Analysis
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)

Cr (mg/L), Analysis=ICP
Variability Chart for Measurement (mg/L)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)

ICP

Variability Chart for Measurement (mg/L)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-1. Measurements by Analyte, Instrument, and Block in Analytical Sequence (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)

IC

Variability Chart for Measurement (mg/L)
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T-GOM

€-LTM

CLTM MAOW-9T-10-¢d1
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)

Php

T-7OM

MT-70-10-¢d1

ETIM

¢ TIM

T-TIM

MZAOWN-€0-10-2d1

€-0CM

¢-0ZM

T-0cM

MT-20-10-¢d1

€-9TM

¢9TM

T-9TM

ME-T0-10-¢d1

ce-pisdy

Te-pIsdy

cg-pisdy

Te-pisay

2T-pisdy

YYVVVVEan®®®

TT-pisdy

PIsdH

£-queq

oo oooooo ol odddddo dddddo - ddold oo oo dd o oo ddddd o oo o dddo dddddo do d - dd o o oo oo o dddd « « «l« - BDL (0=>BDL)

¢uelq

K (mg/L), Analysis=ICP

T-juelq

Auelq

1600 —
1400 ~
1200 -
1000 ~
800 —
600 —
400 -
200 ~
0
200

(1/Bw) Juswainses|y

Variability Chart for Measurement (mg/L)

Analyte

F-38




Lab ID
Soln Id

Revision 0

€-€ pis ujos

C-€ pis ujos

T-€ pis ujos

€-¢ PIs ujos

¢-¢Psulos|  pis ujos

T-C pis ujos

€-T pis ujos

C-T pis ujos

T-T pis ujos

SRNL-STI-2018-00150

€-60M

¢-60M MSGC-10-¢d1

T-60M

€-E0M

¢-E0M MPZ-10-¢d1

T-€0M

€-GTM

¢-GTM MEZ-10-¢d1

T-GTM

€-TZM

¢TZWM MZZ-10-¢d1

T-T2M

€-6TM

C¢6TM MTZ-10-¢d1

T-6TM

€-L0M

¢-LOM MO02Z-10-¢d1

T-L0M

€-ETM

CETM M6T-10-¢d1

vvvEs

T-ETM

€ TOM

¢-TOM M8T-10-¢d1

T-TOM

€-G0M

¢-S0M MLT-10-¢d1

T-GOM

€-LTM

CLTM MAOW-9T-10-¢d1

T-LTM

€-ECM

€M MST-10-¢d1

T-EZM

€-CTM

C¢-CTM MPT-10-¢d1

T-¢CTM

€-80M

¢-80M MET-10-¢d1

T-80M

€-90M

¢-90M MZT-10-¢d1

T-90M

VM

e MTT-10-¢d1

T-vZM

EVIM

VTN MAOW-0T-10-¢d1

VvV

T-vTM

€-8TM

¢-8TM MT-60-10-2d1

T-8TM

€-CCM

[44)\) MAOWN-80-10-¢d1

T-¢ZWM

€-COM

¢-20M MT-L0-10-2d1

T-¢COM

€-0TM

¢-0TM MS0-10-¢d1

T-0TM

€-70M

Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)

Sn (mg/L), Analysis=ICP
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)

Zn (mg/L), Analysis=ICP
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Exhibit F-2. Analysis of Wash Solutions by Solution Identifier (continued)

Zr (mg/L), Analysis=ICP
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Variability Chart for Measurement (mg/L)
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