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EXECUTIVE SUMMARY

In this report, the Savannah River National Laboratory (SRNL) provides chemical analysis results for a
series of simulated low-activity waste (LAW) glass compositions. These data will be used in the
development of improved sulfur solubility models for LAW glass. A procedure developed at 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.

Chemical analyses were performed on a representative sample of each of the sulfur saturated glasses to
allow for comparisons with the targeted compositions. 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 intermittently measured to assess the performance of the analytical instruments over the course of
these analyses.

A review of the individual glass composition measurements identified some minor shifts between
measurement sub-blocks as a result of instrument calibrations. Some degree of scatter among the B,0s,
Na,O, SiO,, and ZrO, measurements 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. There were no
issues with measurements of the Low-level Reference Material (LRM) standard glass. As expected, most
of the measured concentrations of SO; were higher than targeted due to the use of the sulfur saturation
method in fabricating these glasses. Other minor differences between the targeted and measured
concentrations of some of the glass components were noted.

Chemical analyses were also performed on a representative sample of each of the wash solutions resulting
from the preparation of the sulfur saturated glasses. The samples were diluted and acidified as
appropriate in preparation for the analyses and to dissolve any solids, and then analyzed in triplicate for
each element of interest by ICP-AES or IC. 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. The measured
concentrations of sulfur in the wash solutions were similar by both the ICP-AES and IC methods (SO,
basis), and were in the range of 150-900 mg/L. Further comparisons between the compositions of the
glasses and the compositions of the wash solutions may be of interest, although the current sulfer
saturation method used does not allow for a complete mass balance to be developed.
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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).! One of these areas is enhancing waste glass
property/composition models and broadening the compositional regions over which those models are
applicable.

In this report, SRNL provides chemical analysis results for several simulated LAW glass compositions
that were fabricated using a method designed to maximize retained sulfate. These data will be used in the
development of improved sulfur solubility models for LAW glass. The base glass compositions were
provided by Pacific Northwest National Laboratory (PNNL) as part of an ongoing development task.”

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-IM-2002-00011, Rev. 2. Laboratory
data for this study were recorded in the SRNL Electronic Laboratory Notebook system, experiment
C3489-00079-12.

2.2 Glasses Selected for Study

The base glass compositions (without sulfur) were selected and fabricated at PNNL. Identifiers for each
of the glasses are listed in Table 2-1. Note that the glass originally labeled LAW-ORP-LD1-3 was later
changed to the designation LAW-ORP-LDI1-M by PNNL. This glass appears as LAW-ORP-LD1-3 in the
analytical study plan. 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. SSMs for three of the glasses were prepared
at both laboratories to provide an opportunity for comparisons to be made.

In the sections that follow, the procedure used for producing the SSMs and removing excess sulfur is
described, the methods used for measuring chemical compositions of the glasses 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. Identifiers and Labs Responsible for Preparing Each Sulfur Saturated Melt (SSM)

Glass Identifier SSM Preparation

New-OL-8445 SRNL
New-OL-8788Mod SRNL
New-OL-14844 SRNL
New-OL-15493 SRNL
New-OL-17130 SRNL
New-OL-45748 SRNL
New-OL-54017 SRNL
New-OL-57284 SRNL
New-OL-62380 SRNL
New-OL-62909Mod PNNL
New-OL-65959Mod PNNL
New-OL-80309 SRNL
New-OL-90780 SRNL
New-OL-100210 SRNL

New-OL-108249Mod PNNL & SRNL

New-OL-116208Mod PNNL & SRNL
New-OL-122817 SRNL
New-OL-127708Mod SRNL
New-IL-456 SRNL

New-1L-1721 PNNL & SRNL
New-1L-5253 SRNL
New-IL-5255 SRNL
New-1L-42295 SRNL
New-I1L-70316 SRNL
New-1L-87749 SRNL
New-1L-93907 SRNL
New-1L-94020 PNNL
New-I1L-103151 SRNL
New-IL-151542 SRNL
New-I1L-166697 PNNL
New-1L-166731 PNNL
EWG-LAW-Centroid-2 SRNL
LAW-ORP-LDI-1 SRNL
LAW-ORP-LDI1-2 PNNL
LAW-ORP-LD1-M PNNL

2.3 Preparation of Sulfur Saturated Melts

An outline of the preparation of the SSMs and the removal (washing) of excess sulfur is shown in
Figure 2-1. This methodology was developed at PNNL and is outlined in a test instruction.’
Implementation of the methodology at SRNL is described in the following paragraphs.

The as-received, base glasses were first ground for 2 minutes in an Angstrom, Inc. TE250 Laboratory
Ring Pulverizer using a tungsten carbide ring and puck. The resulting powder was screened through a
100 mesh (149 um) sieve. Any glass that did not pass through the sieve was ground for an additional 30
second period and screened again. This process was repeated until all the glass powder passed through
the 100 mesh sieve.
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Glass ID#

Na,SO, Addition
to Crushed Glass

3" Re-melt
(SSM)
Sulfur-

Saturated Melt

15t Re-Melt 2" Re-melt DIW Wash

(w) (S)
Wash Solution Solid
ICP-AES IC ICP-AES IC

Figure 2-1. Outline of the Preparation of Glasses for Sulfur Solubility Determination’

For each of the study glasses, a laboratory balance was used to weigh out 100 g of ground baseline glass
and 7.64 g of Na,SO,. These were combined by blending in the ring pulverizer for 30 seconds using only
the tungsten carbide puck. The milling container was housed in a plastic bag to contain potential dust. A
clean Pt/Au alloy crucible was used for melting the glass powder with added Na,SO,. The mass of the
crucible before and after the addition of the powdered glass and Na,SO, was recorded to track the mass
change of the sample before and after melting.

A lid was fitted to the crucible and it was placed into an electric resistance heated furnace at 1150 °C for
approximately 1 hour. The crucible was then removed from the furnace, the lid was removed, and the
glass was poured onto a stainless steel quench plate. Once cool, the quenched glass was placed back into
the crucible and the mass was recorded. The same crucible and lid were used for the subsequent melts of
each glass with no cleaning performed between melts. Details of the melting process, mass changes, and
any observations of the glass were recorded on the data sheets.

Each of the study glasses (including any material that had remained adhered to the crucibles and any
excess sulfate) was then ground in the ring pulverizer for 2 minutes using the tungsten carbide ring and
puck. The resulting powder was screened through a 100 mesh (149 um) sieve. Any glass that did not
pass through the sieve was ground for an additional 30 second period and screened again. This process
was repeated until all the glass powder passed through the 100 mesh sieve. Each glass was re-melted at
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1150 °C for approximately 1 hour in its Pt/Au crucible with a tightly fitted lid. The glasses were then
poured onto quench plates and allowed to cool.

The grinding and melting steps described in the previous paragraphs were repeated a third time, with the
resulting glasses being described as sulfur saturated melts (SSMs, refer to Figure 2-1). The suffix “-SM”
was appended to the identifiers given in Table 2-1 to indicate the sulfur saturated melts. The suffix
“-PSM” was appended to the identifiers given in Table 2-1 to indicate the sulfur saturated melts that were
prepared at PNNL. Complete details of the grinding and melting processes were recorded on log sheets
for each of the study glasses. These log sheets are included as Exhibit A-1 of Appendix A. Photographs
of the SSMs taken after the third re-melting step 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
homogenous 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 as Exhibit B-2 in
Appendix B. Observations associated with these micrographs are given in Exhibit B-3 of Appendix B.

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 (also refer to Figure 2-1).?
Implementation of the methodology at SRNL is described in the following paragraphs.

Each of the SSMs (including any material that had remained adhered to the crucibles and any excess
sulfate) was ground in the ring pulverizer for 2 minutes using the tungsten carbide ring and puck. The
resulting powder was screened through a 120 mesh (125 pum) sieve. Any material that did not pass
through the sieve was ground for an additional 30 second period and screened again.

The ground SSMs were next washed and filtered to remove excess sulfur. For each glass, the mass of an
empty petri dish with a new 0.2 pm Polyvinylidene difluoride (PVDF) membrane disc filter was
measured and recorded. Four grams of the ground SSM were measured and added to a 250 mL beaker.
Fifty grams of de-ionized (DI) water were measured and added to the beaker with the SSM powder. The
beaker was placed in an ultrasonic bath for 3 minutes to wash the glass powder. The tare mass of an
empty flask (with volume >100 mL) was measured and recorded. A 47 mm magnetic filter funnel with
the 0.2 um PVDF membrane disc filter (mass recorded earlier with petri dish) was installed onto the flask.
After washing in the ultrasonic bath, the water and glass from the beaker were transferred to the filter
funnel using a pipette. The liquid passed through the membrane filter into the flask, assisted via a
vacuum pump.

After emptying with the pipette, an additional 50 g of DI water was added to the beaker and the mass was
recorded. The pipette was used to rinse the beaker and the sides of the funnel with the additional DI
water such that all of the glass powder was transferred to the membrane filter. The membrane filter with
wet glass was transferred back into the petri dish using tweezers. Approximately 10 mL of the recovered
solution was retained in a labeled vial for later analysis. The suffix “-WS” was appended to the
identifiers given in Table 2-1 to identify the wash solutions resulting from the preparation of each glass.
The suffix “-PWS” was appended to the identifiers given in Table 2-1 to indicate the wash solutions that
were prepared at PNNL.

The mass of the wet glass, filter, and petri dish was measured and recorded, as was the mass of the
recovered solution and flask. The petri dish with glass powder and membrane filter was covered to
prevent cross-contamination of samples, and then placed in a 90 °C oven overnight to dry. The mass of
the glass powder and filter in the petri dish was measured and recorded after drying. The dried glass
powder sample was placed into a labeled vial for further analysis. The washing and filtering steps

4
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described above were repeated a second time to obtain an additional 4 g of washed glass for each
composition.

Complete details of the grinding, washing, and filtering process to remove excess sulfur were recorded on
log sheets for each of the glasses. These log sheets are included as Exhibit A-2 of Appendix A. Note that
the sheets were modified to incorporate both of the washing and filtering cycles for each composition, so
“first” and “second” in the upper right corner of the sheets are not circled.

Glass New-OL-15493 was washed and filtered three different times, first due to an issue with sticking to
the filter and second due to visible solids floating on top of the solution (Figure 2-2). The third
preparation of this glass was completed without either of these issues, and was thus used for further
analyses. The origins of the sticking and floating solids issues were not identified.

Figure 2-2. Dark colored solids floating on the surface of
powdered glass New-OL-15493 in DI water

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

5
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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.

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 LRM glass was sourced from SRNL for the glasses identified as
Set 1 in the analytical plan, and the LRM glass was sourced from PNNL for the glasses identified as Set 2
in the analytical plan. The preparation and measurement methods used for each of the reported glass
components are listed in Table 2-2.

Note that three glass components were omitted from the analyses after discussion with PNNL. Cs,O was
present only in glass LAW-ORP-LDI1 and at a low targeted concentration, 0.13 wt %. An additional
measurement method would have been required to determine the Cs,O concentration of this glass. NiO
and PbO were present only in glass LAW-ORP-LDI1 and at targeted concentrations (0.04 and 0.01 wt %,
respectively) that were likely to be below the analytical detection limits.

Table 2-2. Preparation and Measurement Methods Used in Reporting
the Concentrations of Each of the Analytes of the Study Glasses

Preparation Measurement
Analyte Method Method
Al PF ICP-AES
B PF ICP-AES
Ca LM ICP-AES
Cl KH IC
Cr LM ICP-AES
Cs Not measured
F KH IC
Fe PF ICP-AES
K LM ICP-AES
Li PF ICP-AES
Mg LM ICP-AES
Na LM ICP-AES
Ni Not measured
P LM | ICP-AES
PbO Not measured
S LM ICP-AES
Si PF ICP-AES
Sn PF ICP-AES
\'% LM ICP-AES
Zn LM ICP-AES
Zr LM ICP-AES

2.6 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 preparation steps
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described in Section 2.4. The samples were diluted and acidified as appropriate in preparation for the
analyses and to dissolve any solids.

Each of the samples was analyzed in triplicate for each element of interest by ICP-AES® and IC.” Note
that IC analyses of the wash solutions were not included in the analytical plan as issued; PNNL requested
that these analyses be added to the study after the work was in progress. The IC measurements were
added by following the same calibration blocks as planned for the ICP-AES analyses (see Table 7 in
SRNL-L3100-2016-00141). 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 solution
standards included a commercially prepared standard solution for the ICP-AES analyses, a reference
solution prepared at SRNL for the IC analyses, and a reference solution prepared at PNNL containing
sodium sulfate that was included with both the ICP-AES and IC 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
Cr 1C
Cr ICP-AES
F 1C
Fe ICP-AES
K ICP-AES
Li ICP-AES
Mg ICP-AES
Na ICP-AES
P ICP-AES
PO, 1C
S ICP-AES
SO~ IC
Si ICP-AES
Sn ICP-AES
\% ICP-AES
Zn ICP-AES
Zr ICP-AES

3.0 Results and Discussion

3.1 Review and Evaluation of Glass Composition Measurements

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 in Appendix C provides the elemental
concentration measurements in wt % for the study glasses as prepared by the PF method. Table C-4 in
Appendix C provides the elemental concentration measurements in wt % for the study glasses as prepared
by the KH method. Elemental measurements for samples of the LRM standard glass are also included in



SRNL-STI-2016-00708
Revision 0

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-4 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 review and 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.

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-4 in Appendix C, with each plotted point
identified by its Lab 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. Only minor issues are seen. For example, see the measurements of Fe,O; concentration
in Group B, Block 1, and the measurements of SiO, concentration in Group D, Block 2. Taking the
average of the measurements for each of these oxides is assumed to negate these minor calibration shifts.

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 B,0Os, Na,O, SiO,, and ZrO, measurements was noted for the study glasses.
The measured B,O; concentrations for the glasses in Analytical Group C were somewhat below the
targeted values. 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 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 of the measurements for the elements present in the LRM standard glass were
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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-4 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 low measured B,O; concentrations for those glasses in Analytical Group C are again visible.
o The measured concentrations of chlorine are low for all the study glasses, which is likely due to
volatility over the multiple melting cycles.
e The measured concentrations of Cr,O; are somewhat low for those glasses that targeted higher
concentrations of this component (0.3 to 0.5 wt %).
e The measured concentrations of fluorine are low for most of the study glasses, which again is
likely due to volatility over the multiple melting cycles.
e The measured concentrations of K,O are low for those glasses that targeted higher concentrations
(1-1.5 wt %), although no issues were noted with analyses of the LRM glass at ~1.5 wt %.
o The measured concentrations of Li,O are low for most of the study glasses, which may be due to
volatility over the multiple melting cycles.
e The measured concentrations of MgO are low for those glasses that targeted higher
concentrations of this component (2.5-3.5 wt %).
o The measured Na,O concentrations are low for the two study glasses, New-OL-100210-SM and
New-OL-15493-SM, that targeted relatively high concentrations (> 25 wt %).
e The measured concentrations of P,Os are low for those glasses that targeted higher concentrations
of this component (1-1.5 wt %).
e As expected, most of the measured concentrations of SO; are higher than targeted due to the use
of the sulfur saturation method in fabricating these glasses.
e There are some deviations in the measured SiO, concentrations, both above and below the
targeted values for the study glasses.
e The measured V,0s and ZrO, concentrations are low for some of the study glasses.

Table C-5 in Appendix C provides a summary of the average compositions as well as the targeted
compositions and some associated differences and relative differences. All of the measured sums of
oxides for the study glasses fall within the interval of 94.3 to 106.4 wt %, indicating acceptable recovery
of the glass components. Entries in Table C-5 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.
Note that no shading was used for the comparison of SO; concentrations, since the use of the sulfur
saturation method means that there is no targeted SO; concentration for comparison.

Exhibit C-5 in Appendix C provides a comparison of the measured SO; concentrations among the Phase I
sulfate solubility study glasses fabricated earlier with specific, targeted SO; concentrations'>" and those
of the current study that were fabricated using the sulfur saturation method. A review of Exhibit C-5
shows that, in general, the sulfur saturation method led to higher retained SO; concentrations in the
glasses, as expected. In some cases the original, targeted SO; concentrations in glass were relatively low

* These criteria were selected arbitrarily for the purpose of highlighting differences from targeted concentrations that may be of
practical concern.
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(< 0.5 wt %), resulting in more obvious differences. Glass New-OL-80309 targeted a relatively high SO;
concentration originally, and the measured SO; concentration measured after fabrication with the sulfur
saturation method was about the same. Two of the three glasses that were fabricated by the sulfur
saturation method at both SRNL and PNNL had measured SO; concentrations that were similar (New-IL-
1721 and New-OL-108-249Mod). The third glass that was fabricated at both laboratories, New-OL-
116208Mod, had a somewhat lower measured SO; concentration when fabricated at SRNL. Glass New-
OL-8788Mod exhibited the lowest SO; solubility.

3.2 Review and Evaluation of Wash Solution Measurements

Table D-1 and Table D-2 in Appendix D provide the elemental concentration measurements in mg/L for
the wash solutions as measured by ICP-AES. Table D-3 in Appendix D 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 D. 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.

3.2.1 Treatment of Detection Limits

The elemental and anion concentrations in Table D-1 through Table D-3 of Appendix D 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 review and calculating an average composition
for each glass. 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.

3.2.2 Measurements in Analytical Sequence

Exhibit D-1 in Appendix D 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 D-1 through Table D-3 in
Appendix D, 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.

3.2.3 Composition Measurements by Glass Identifier

Exhibit D-2 in Appendix D 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.
The plots in Exhibit D-2 for PO,* and SO.* 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. A review of the plots presented in these exhibits reveals the repeatability of the three
individual values for each analyte for each solution. All measurements of the blanks were below
detection limits, as expected. 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

10
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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.

3.2.4 Results for the Standard Solutions

Table D-4 in Appendix D 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. Note that the reference values for the PNNL sodium sulfate standard solution were not
provided; thus, results for this standard are not included in Table D-4. Also note that the detection limits
for the PNNL sodium sulfate standard solution are generally higher than those for the other standard
solutions and those for the wash solutions. This is because a limited amount of the sodium sulfate
standard solution was provided, which in turn limited the number of dilutions that could be performed for
the analyses.

3.2.5 Measured Compositions of the Wash Solutions

From the discussion of Section 3.2.3, all of the measurements for each analyte for each wash solution (i.e.,
all of the measurements in Table D-1 through Table D-3 of Appendix D) were averaged to determine a
representative chemical composition for each solution. Table D-5 and Table D-6 in Appendix D provide
a summary of the average measured compositions of the wash solutions.

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

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

e The measured concentrations of B in the wash solutions were on the order of 10-30 mg/L, with
some higher than this range.

o The measured concentrations of Ca in the wash solutions ranged from the detection limits to
about 30 mg/L.

e The measured concentrations of Cl ranged over about 10-40 mg/L for those solutions from
glasses that contained CI.

e The measured concentrations of Cr, K, Si, and V in the wash solutions were about 5-50 mg/L,
with higher values for some of the wash solutions.

o The measured concentrations of F in the wash solutions were frequently below the detection
limits, with a few measurements in the range of 10-25 mg/L.

o The measured concentrations of Na in the wash solutions were in the range of 250-1350 mg/L,
with several at the higher end of the range.

e The measured concentrations of P were similar by both the ICP-AES and IC methods (ICP-AES
data converted to PO, basis for comparison), and were generally less than 10 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 150-900 mg/L.

4.0 Summary

In this report, SRNL provides chemical analysis results for a series of simulated LAW glass compositions.
These data will be used in the development of improved sulfur solubility models for LAW glass. 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.

Chemical analyses were performed on a representative sample of each of the sulfur saturated glasses to
allow for comparisons with the targeted compositions. Three dissolution techniques, sodium peroxide

11
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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. Three glass components were omitted from the analyses after discussion with
PNNL: Cs,0, NiO, and PbO.

A review of the individual glass composition measurements identified some minor shifts between
measurement sub-blocks as a result of instrument calibrations. Some degree of scatter among the B,0s,
Na,O, Si0,, and ZrO, measurements 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. There were no
issues with measurements of the LRM standard glass. As expected, most of the measured concentrations
of SO; were higher than originally targeted due to the use of the sulfur saturation method in fabricating
these glasses. Other minor differences between the targeted and measured concentrations of some of the
glass components were noted.

Two of the three glasses that were fabricated by the sulfur saturation method at both SRNL and PNNL
had measured SO; concentrations that were similar (New-IL-1721 and New-OL-108-249Mod). The third
glass that was fabricated at both laboratories, New-OL-116208Mod, had a somewhat lower measured SO;
concentration when fabricated at SRNL. Of the glasses included in the study, glass New-OL-8788Mod
exhibited the lowest SO; solubility.

Chemical analyses were also performed on a representative sample of each of the wash solutions resulting
from the preparation of the sulfur saturated glasses. The samples were diluted and acidified as
appropriate in preparation for the analyses and to dissolve any solids, and then analyzed in triplicate for
each element of interest by ICP-AES or IC. All measurements of the blanks were below detection limits,
as expected. 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. These observations
were not considered to indicate an error in preparation or measurement that had to be addressed in
treatment of the data. The measured concentrations of sulfur in the wash solutions were similar by both
the ICP-AES and IC methods (SO4> basis), and were in the range of 150-900 mg/L. Further comparisons
between the compositions of the glasses and the compositions of the wash solutions may be of interest,
although the current sulfur saturation method used does not allow for a complete mass balance to be
developed.

12
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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: Historv and Observations
Glass 1D: Date:
= New-TL- 11721 * $-27-10
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& pock) 2 minutes o -.?,?,}F, |' size: {target 5 grams):
k) ds |
| 1152pay |- R lipomesh] 4 .86S
Mixture Masses Anpstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass () | Na,50, (g) | only + bag) 30 see. mass (g): glass mass (g):
Date/time in:
30 P~
Q5514 |7.40 | 4.27-/e 1118259 |d81.2\3 |AD-004y
Glass melt details
| Crucible ID:
£10-3

Furnace ID:
= ms vE ~006-15

Temperature and date/time into the furnace:
- 1150°¢ 4-27-1  2:39 po,

Temperature and date/time out of the furnace: &

1150°C Yezg- Il 340 pm

Quench details

| Viscosity notes (describe consistency):

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Wolatilization
Color
Residues on the pour plaie
Bubbles
Surface appearance

Tramsluant qreen w2 Siilicamt mroant of yelkey suifsly,
curlut o oo § ledh iy "

Crucible and plass mass afier cooling (g):

240,403

Photos and microscopy

—

Describe features present (include file names and locations):

_ Person(s) performing work

| Initial and date:

MeC 4216

A-2



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
| Glass ID: Date;
New- Ti_-1321 " 4.29 1o

L Glass Preparation details

Angstrom Mill (ring | DateTime in: | Additional milling intervals: Sieve size:

! & puck) 2 minutes 422100 2

I | :I" 52, l 30 seconds x ml‘lﬁ"

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance 1D
Baseline glm {E] Ma.50y (g) | only + bag) 30 sec. mass (@) glass mass (g):
| Dane/time in:
| M2t 234.13Y AD- oyl
Glass melt details

Crucible ID-
' 30-3

Furnace [D:

Mo2E - pup-15
Temperanere and date’time into the furnace:
1150 472810 Q:2Y am

| Temperature and date/time out of the furnace:
' B0  L-29.kp 10°24 4
| Quench details

Viscosity notes (describe consistency): | |

Thinng U, DWPF glas

Observations (examples below): F"lﬂ ac 3

Undissolved particles : bl

Crysiallization/phase separation D‘[ﬁqnl b Ice'} y A

Volatilization . g ant ammt ot Yellng $uifits o 50y ol
[ Color Yloes ard bl o SRl

Residues on the pour plate el

Bubbles uﬂ und e

Surface appearance

Crucible and glass mass afier cooling (£):

299,730

| Personis) performing work

Imitial and date:

MEC 0.4,
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: Historv and Observations

Glass ID: Date: ¢y.94.y
New- I ~ 12 R
Glass Preparation details
Angstrom Mill {ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes u-24: 4y
30
16233 Am secondsx__| 100 Mus s,
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Na.S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/ftime in:
— —
i1q.210 2 s H2Y AR- 0oty
Glass melt details
Crucible ID:
Blo-2

Fumace 1D:

Ms BE - eot,- 15,
Temperature and date/time into the furnace: »

150 U-24-1(, L1241 p™
Temperature and date/time out of the fumace:

B0 42990 ViU em

Cruench details
Viscosity notes (describe consistency):

Samo 25 27 14

Observations (examples below):

Undissolved particles

Crystallization/phase separation

Volatilization
Color

Residues on the pour plate

Bubbles
Surface appearance

Same - & 2% mlt

Crucible and glass mass after cooling (g):

2. oqo

Photos and microscopy

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

MEC

425 iy
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
3 Date:
Glass 1D MEU‘IL-q:l‘?j- ate S-l- 1w
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes H-lp-1e size: (target 5 grams):
9:254m 30 seconds 1_1__ 100mes), 4.439
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na;SO0,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
4977 [ Y] [5b-1o A00an| INS064 | 277 182 |AD-00uy
(zlass melt details
Crucible ID:
338 -&

Fumnace ID:

Mg+ £-0O0-). 5
Temperawre and date/time into the furmace:

1150°C S-b-liw 9:054m
Temperature and date/time out of the furnace:

[150°C S-l-/le 10205t

Quench details

Viscosity notes (describe consistency):

Thi ter Wran DWPF (laws

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

A fbo buie,

Teanelwod Adey ha.-l.l\.;_rr,l.‘vt o TELM o) ﬂf--:,h‘ Fasn Aot -‘--;ot-ﬂh"
aeflan e SIS Al Datrapble,

Crucible and glass mass after cooling (g):

1, a5

Photos and microscopy

Describe features present {include file names and locations):

—

Person(s) performing work

Initial and date:

MEC &0l

A-5
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
Glass ID: New - TL - 42245 Date: £ 5+ 2010
(lass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes & (p RO
. 30 seconds x__ 2 100 Mesin
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,S0. (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
R — 2
115, 48 TE,:J-%E. “eoy, Ao souy
Glass melt details
Crucible ID:
4292
Fumace [D:
. fné £E -porg- 16
Temperature and date/time into the furnace:
eat G o 1A fm
Temperature and date/time out of the furnace:
Neo™ 5 b iy L5
Quench details
WViscosity notes {describe consislency):
Simy
Observations (examples below): .
Undissolved particles
Crystallization/phase separation
Volatilization
Color

Residues on the pour
Bubbles
Surface appearance

plate

Crucible and glass mass after cooling (g):

2 15.WIE

Person(s) performing work

Initial and date:

MBC S,
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: Historv and Observations

G Date:
Ol Newy - 3L-42295 e 5-9-1

Glass Preparation details
Angstrom Mill (ring (D:jatefT ime in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ‘00 gan
ey |2 |00 esh

Mixture Masses Angstrom Mill {(puck | Empty crucible | Crucible with Balance ID:

Baseline plass (g) | Na;S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in;
175. 088 |A74.221 fp-ciyy
Glass melt details
Crucible ID:
928 - &

Furnace [D:

MS +E -0Dw-15
l[50°C. 5-9- It 10 Qe
1lso“C. 5.9 -/ 1] .85 g

Quench details

o
Shme oS l-’f'j_'l- 2 me |+

Temperature and date/time into the furnace:

Temperature and date/time out of the furnace:

Viscosity notes (describe consistency):

Observations (examples below):

Undissolved particle \
Cry;Ls:l?izati;;ﬂplllZs:scpamion O ‘PQ u. c e Wi +L\ Q.
Volstlizadon S 16w N cand ot ot rafz'»’uq_;
Resid the lat Sul fadt /
But:b;:::on pour plate g oA~ %ESG e Q¥ uc :{JIQ .

Surface appearance
Crucible and glass mass afier cooling (g):

o 7H. 023

Photos and microscopy
Describe features present (include file names and locations):

e

Person(s) performing work

Initial and date:

m S5-9-/6

A-7
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

GlassID: | avr orP- LD - o

Date: 5/‘&';‘{1}

(slass Preparation details

Angstrom Mill {ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes . size: (target 5 grams):
B _K'B "‘0 30 seconds x |
2:00) loo M| 44 2(g
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,50, (g) | only -+ bag) 30 sec. mass (g): glass mass (g):
Date/time in:
42, %03
St efifyd T4 [Slp ko Yoapm  |m S, 23 syl |Apooyy
Glass melt details
Crucible ID:
923-3
Fumace [D:
MELE - oot
Temperature and date/time into the furnace: .
Use ' 5,!'!-..““ €22 am
Temperature and date/time out of the furmace;
sl 0:20 &
Quench details

Viscosity notes {descnbe consistency):

Slightty dmmar (o miae Y DWPF 5lass

Ohbservations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Dw 5tunl'nj.rﬁ.'luun{) glasc w] "':“\hih’t It G '{b"‘th
Vellaw #wifity on swrlue of 91388 dngd truenls

Bubbls Pw:u.nn-\.
No Wi o, ol salidha

Crucible and glass mass after cooling (g):

734. 11

Photos and microscopy

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

Mec Sl Iy
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
GlassID: ; pav_prp-cP -1 Date: 5 117) 16
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes | . Q0pm
S[17f 1 | F0secondsx__2 /00 mesty
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,50, (z) | only + bag) 30 sec. mass (g} glass mass (g):
Dateftime in:
1M9.593 | X7£.91 0 |§D- ooy
Glass melt details
Crucible ID:
§38.77
Furnace ID:
: ML E~00~15
Temperatre and date/time into the furnace:
1156°C S ]17]1te [2. 5&€0m
Temperature and date/time out of the furnace: ! ’
Nse°C  S/)i7)/e 210 apm
Quench details ' i /

Viscosily notes (describe consistency):

Dbservations {(examples below):

Undissolved particles

Crystallization/phase separation

Volatilization
Color

Residues on the pour plate

Bubbles
Surface appearance

Oam ¢ o5 )5 o)t

i(—
Lame As % elt

Crucible and glass mass afier cooling (g):

L8 422

Person(s) performing work

Initial and date:

P SN

A-9




SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
Glass 1D: Date:
LAw-0RP- LDy - | 5191t
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes Hogm
J"»/J"lt! 30 seconds x é 10 ﬂmF‘\fﬂ
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,SO,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
1192561 |277.452 | Ap-0e¥Y
Glass melt details
Crucible ID:
838-7

Furnace ID:

MSHEE 006b-1S
Temperature and date/time into the fumace:

N50°C S-18-/C 8. 38 q0,
Temperature and date/time out of the furnace:

1S0° & 5-1R-16 9q.38am

Quench details
Viscosity noles (describe consisiency): i +

Same _as 1% ng |t

Observations (examples below):
Undissolved particles - : _
Crystallization/phase separation .:Da“ ‘ F\ reen ‘& lﬂ $5- 0 e
Volatilization TET \-1-1 o S 1 oL 1) Cand Ansut o
Col
R:;;ues on the pour plate v Zilow Sul -f;d.,'{- € O~ Cﬁ less ¢ @ rue b}e
Bubbles
Surface appearance

Crucible and glass mass aftér cooling (g):

Q6. 71 %

Photos and microscopy

Describe features present (include file names and locations):

——

Person(s) performing work

Initial and date:
. S i
ppar S

197-1¢
If-1te

A-10



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
NEwW - .
Glass IDMH- 3_—].-" 10%'5] Date: 6 Iy Iw
(lass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 510 o size: (target 5 grams):
2:3 pm 30 seconds x__l— 00 Mess, 4. 420
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,50,(g) | omnly + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
510-ko Joa
C{-’.Jl{q‘_', q-{ﬂﬂ"_‘. gt ™ 5. 303 237 50 AD oouy
Glass melt details
Crucible 1D
424-13

Furnace ID:

MELE-p-15 929 o~
Temperature and date/time into the furnace: P

e 51010 4.9 g fle
Temperature and date/time out of the furnace:

150™ S 12-Wp

Quench details
Viscosity notes (describe consistency): Thinnte ¥nan DWPF ﬁh‘.ﬁ
Observations (examples below): o wrdasabresd pyrlits,
Undissolved particles Te e i
e s e T 3t lcant AfEEN b Fqikoanhy aiounis o yEllowr swiPyta on o) archtrucielg
Volatilization A bebles
Color
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g):

231232
Photos and microscopy

Describe features present (include file names and locations):

—

Person(s) performing work

Initial and date:

MEC S-i0-1(,

A-11



SRNL-STI-2016-00708

Revision 0

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

Second Re-melt: Historv and Observations

: Date: £

oS I NEW-TL- 1031 512 10
Glass Preparation details
Angstrom Mill (ring | DateTime in: | Additional milling intervals: Sieve size:
& puck) 2 minutes S92 1p
10-2 Eﬂmondsx__&ﬂ_ 100 Me

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:

Baseline glass (g) | Na,50. (g) | only -+ bag) 30 sec. mass (g): glass mass (g):
Date/time in:
.1 AW 52 A couy
Glass melt details
Crucible ID:
D24-13

Furnace ID:

MSIE 06 S.)l_j, 0950 4 s

Temperature and date/time into the furnace:

/150°¢C J
Ao B 4
Temperature and date/time out of the furnace:
[150°C S~/ 09.50 50,
Ouench details .
iscosi describe consistency): - (#1098 A, e
Viseostymotes onsistene) Sim: 'Ifi.r{ j—o‘] ".I?ﬁ’ /‘bff?-?[as S

Observations (examples below):

Undissolved particles . Tr ﬁﬂs\ubdf’m‘\" S e = IC{SS
Eﬁgtilﬁit;ﬂpha“ separation Witk o S “:‘E'LQC-'--'I'J?' AniDw nt
g:;?;uﬁundu ur plate o% € “ﬂu{ 6%\%&‘!“& N lCLS\S
Bubbles P o~ acuelble - ouve bubbley -
Surface appearance b L-tﬂc:"lrlSEulvﬁql So hds

[

Crucible and glass mass after cooling (g):

76,006 O

Person(s) performing work

Initial and date:

P’}}W 5-13-

lw

‘D}l;u/ S -t

ME S D'(P

A-12



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: Historv and Observations
Glass ID: Date:
= NEw-TL- lozis : S-o-1 Lo
Glass Preparation details
Angstrom Mill (ring | Dale/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes jia'as
’ 30 ds
5-lip-1lp | 7 - — 100 Mssh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na.S0, {g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
p— ——
115256 | 7Y p2@ I oo
Glass melt details
Crucible ID:
42%-12
Fumace ID:
M5 -E-E = Oitn= I,
Temperature and date/time into the furnace:
1150°C S5-1b-jb 125D 0o
Temperature and date/time out of the furnace: .
l1So°¢ 5~ 190 pw
Cuench details

WViscosity notes (describe consistency):

Some as 2™ pold

Observations (examples below):

Undissolved particles . 5 ¥
Crystallization/phase separation “j ame as I-"'"' % an_c_l_,
Color " me\ & except glass s
Residues on the pour plate
Bubbles o pa %u e
Surface appearance
Crucible and glass mass afier cooling (g):

27y ooy

Photos and microscopy

Describe features present (include file names and locations):

S———

Person(s) performing work

Initial and date:

P’

5 e pia

A-13



SRNL-STI-2016-00708

Revision 0

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

First Re-melt: Historv and Observations

Glass 1D: Date:
New- 0L- 108299 Mhod 4/as) e
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes Y4125/ 10 | size: (target 5 grams):
G 95 am 30 seconds x 100 mah, ‘f‘?tf(g
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,SO.(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
las )i b
A4.200 | 7- k40 1015 177.548 (279 388 | AD-vosy/
Glass melt details
Crucible ID:
f3¢-7 ,
Fumace ID:

MSIYZE-00L-15

Temperature and date/time into the furnace:

10:25 4y

Temperature and date/time out of the furnace:

[150%  9]25)/¢

Viscosity notes (describe consistency):

1150°%c g as)ib  11'25 an
Quench details LH“—?-."J‘-;’;“# '

Observations (examples below):
Undissolved particles

Crystallization/phase
WVolatilization
Color

separation

Residues on the pour plate

Bubbles
Surface appearance

T

(-._TEI’LM G[t‘u‘

%‘xnss TCrue

é":—q_l'ﬂ}—%n [N '!"}\ﬂ ﬂﬁbMP'F Q‘;f+

[ N
N0 wndissolved Pecrdiale .

€€ .6 ani B
Omownt 08 vellow sulfaty o

e

ble .

13

Crucible and glass mass afier cooling (g):

A19. 105

Photos and microscopy

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

W “\as v

A-14




SRNL-STI-2016-00708
Revision 0

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

Second Re-melt: History and Observations

Glass ID:

New -de- J29244 mo

Glass Preparation details

Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 4l 5,:'_[ (o
\ 30 seconds
J:00pan i —— oo ek,
Mixture Masses | Angstrom Mill (puck | Empty crucible | Crucible with Balance [D:
Baseline glass (g) | Na.SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
131.LYq 23900.55u fp-004Y
Glass melt details
Crucible ID:
-]
Fumnace ID:
) M5 CE ~oob- 15

Temperature and date/time into the furnace:

(1ea™ 1.1_:5,.1u 1B ey
Temperature and date/time out of the furnace:

Wo0C (.o 1Ls 237 oo

Quench details !
WViscosity notes (describe consistency): Ky

Ofne as | me |4
Observations (examples below):
Undissolved particles ] 3 ‘[‘“ {_
Crystallization/phase separation L |
Volatilization Same 2L &
Color
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass afier cooling (g):
13, %7
Person(s) performing work

Initial and date:

S

H\aS |\

WeL W25

A-15



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
Glass ID: Date:
=P New-0L- [p8aY9ued [P HlaL |l
Glass Preparation details '
Angstrom Mill (ring ‘E'rl ime in: | Additional milling intervals: Sieve size:
& puck) 2 minutes i1
30 seconds
7 Y54 | T —a— 100 mesh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Ma.S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
1. b85| 374 225 AP 0p4"/
Glass melt details
Crucible ID;
£38- 7
Furnace ID;

MS+ E-00L- IS

Temperature and date/time inlo the furnace:

Temperature and date/time out of the furnace:

[1S0°C Y26 )ity %21 e
lHgo°c¢ V12w )l .20 an

Cuench details

Viscosity notes (descnbe consistency):

Samy ae o Q2 malls

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

S s 1" 227 mylyg

Crucible and glass mass after cooling (g):

234 poo

Photos and microscopy

Describe features present (include file names and locations):

—

Person(s) performing work

Initial and date:

MEC Yy ~Tleig,

A-16



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: Historv and Observations
: Date:
Glass ID NW'OL"" qﬂm ale: q)‘ﬂﬂ_} ™
Glass Preparation detgils
Angstrom Mill {ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes o f LIRS | size: (target 5 grams):
30 d
45 gm |~ TR 100 Musy 4.067
Mixture Masses ¥ Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Ma,S50,(z) | enly + bag) 30 sec, mass (g): glass mass (g):
Date/time in;
4 120j16
q4.735 LYo 318 Do 116U [211.54S [Ap-ocoly
Glass melt details
Crucible [D:
32%-12

Fumnace ID:

MSEE- o0bo- 15
Temperature and date/time into the furnace:

[150°C 421/t 924 gan,
Temperature and date/time out of the furnace: !

lisp%c. 91211 10:24 8.2

Quench details

Viscosity notes (describe consistency):

Thinver g DWPF Qlass

Observations (examples below):

Undissolved particles

Crystallization/phase separation

Volatilization
Caolor

Residues on the pour plate

Bubbles
Surface appearance

Tows bbbl

Mond; o5 Parkilg

Lot arom sty o pagee Yo 3 2 By amunsd
Neliow suwilaty o 31%5 g Uutibls,

Crucible and glass mass after cooling (g):

a1, %95

Photos and microscopy

Describe featres present (include file names and locations):

e

Person{s) perfoerming work

Initial and date:

A-17




SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
Glass ID: Date: [). 7}~
New - OL- 40320 y-21-xp

Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes Y-21-16

30 seconds >

11:09 secondsx__ S 100 M.Il_'-.'h.
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
.0 274.93y AD- couy
Glass melt details
Crucible ID:
R3%-12
Furnace [D:
MSEE - otip-15
Temperature and date/time into the furnace: ! o«
10" Y-21-0 1t
Temperature and date/time out of the furnace:
“&:’OL Y311 U3 pm
Quench details
Viscosity notes (describe consistency):
Qi & 1% wilt

Observations (examples below):
Undissolved particles ‘Sm % ‘l“;‘ melt
Crystallization/phase separation
WVolatilization
Color
Residues on the pour plate
Bubbles
Surface appearance

Crucible and glass mass afier cooling (g):

(ATTRET

Person(s) performing work

Inatial and date:

MEC y.2)-|f,

A-18



SRNL-STI-2016-00708
Revision 0

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

Third Re-melt: History and Observations

| Glass ID: N | Date:
. ew-0L- 903130 | t]21)it
Glass Preparation details i
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes L2104,
2:00 P 30 seconds x 3; lﬂb M!Sh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
| Date/time in:
— ——
, 5.4y 275008 pp-pouy
Glass melt details
Crucible ID:
328-12
Fumace [D:
MERE - o015
Temperature and date/time into the fumace: o
050" ygi v 2:2Q pm
Temperature and date/time out of the furnace: =
50 w2l 329 fm
Quench details
WViscosity notes (describe consistency):
S g 19 82yt

Observations {examples below):

Undissolved particles Sm.«,- 1% €2 apit

Crystallization/phase separation

Volatilization

Color

Residues on the pour plate
| Bubbles
| Surface appearance

Crucible and glass mass after cooling (g):

2732435

Photos and microscopy
Describe features present (include file names and locations):

S

Person(s) performing work

Initial and date:

! Mﬁ-_ L'..;H.!b

L

A-19



SRNL-STI-2016-00708
Revision 0

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

First Re-melt: History and Observations

GssID: £106 -2 AW - Londrotd-2 ST ) L /P

lass Preparation details

Angstrom Mill (ring Date/Time in:
& puck) 2 minutes

30 seconds x !

Additional milling intervals: | Sieve Archive sample mass
size: (target 5 grams):

pIY5 IoDnah 4.589
Mixture Masses Angstrom Mill {puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Ma,50,(g) | only + bag) 30 sec. mass {g): glass mass (g):
Date/time in:
of:15
95.00 | . 6GY | £-1f-10 | 1173.990 |27¢-373 | Ap-t04y
Glass melt details
Crucible [D:
Q08-4
Furnace ID:
MmsrE ~C0¢ -IS
Temperature and date/time into the furnace:
lisec  5-13-/6 F.3 §R~

Temperature and date/time out of the fumace:

/150°¢ S-/18-/6 g' 349 am

(Quench details

Viscosity notes (descnibe consistency):

Observations (examples below):
Undissolved parnticles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

hianers Hra—bw PFglas

-l e :_‘1..[“-‘:-('-.‘? l-—\.+ ‘:']"Et’ﬂ .ﬁbl-ﬂf"j 'k.-:}t"l-’l-..

‘:"'\@‘lgwf-p]cc.ﬂ"*am;m“ﬂ- a-p TEHG‘-J
sulflad ¢ onaaiﬁss @ Cruc, ble, - Qi

) v..bh"nfs =

Crucible and glass mass after cooling (g):

276157

Photos and microscopy

Describe features present (include file names and locations):

—

Person(s) performing work

Initial and date:

oy 5-18 -1

A-20



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: Historv and Observations
Glass [D: J . Date:
EW( - LAY -Controi ) -2 5-18 -1
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ’ﬂ_- 43
5181 30 seconds x__cR, _ |ﬁﬁmﬂ5p\
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance 1D;
Baseline glass (p) | Na.S0,(p) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
——— -
174.05% | X 75086 | Ap-oo4y
Glass melt details
Crucible ID:
4o8-4
Furnace ID:
- Mm$ed-00bk-|S
Temperature and date/time into the furnace:
[1sp°C S-1¢-/ 1073 4m
Temperature and date/time out of the furnace:
IHEYC S-if-16 1207 pa
Quench details J
Viscosity notes (describe consistency): sk
5{:{(1" [ oS Y 1_‘" .
Observations {examples below);
Undissolved particles
Crystallization/phase separation —
P of
‘\ézllzlr:llzatlon ‘_5 Gree as I e I -
Residues on the pour plate
Bubbles
Surface appearance
Crucible and plass mass after cooling (g): )
274 .Boo
Person(s) performing work
[nitial and date:
P.bu:’ S5-18-16

A-21



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
Glass [D: . Date:
EWe-Law-~Cendro. -2 C_S-18-]L
Glass Preparation details
Angstrom Mill (ring DEe{Tiém %1 Additonal milling intervals: Sieve size:
& puck) 2 minutes Id -
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na:50, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Daie/time in:
— —
174003 | 7352 |AD-podY
Glass melt details
Crucible ID:
Yqog-d
Furnace [D:
NS+ E-0DK-15
Temperature and date/time into the fummace:
150°C S—18-16 1:09 o
Temperature and date/time out of the furnace: 4
=D C 51§/
Quench details
Viscosity notes {describe consistency): i
S@me a5 | pe H

Observations (examples below):
Undissolved particles

Crystallization/phase separation ‘ % lass w, ‘“’1
T Q Significa~ asonnt of
Residues on the pour plate e “"—"'..-LJ Sui’{h‘le_ D quja ol
Bubbles Pl I‘He )

Surface appearance

cgreé ~ meﬁbue

Crucible and glass mass afier cooling (g):

£173.319

Photos and microscopy

Describe features present (include file names and locations):

JE—

Person(s) performing work

Initial and date:

W S-1F-1

A-22



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
Glass 1D: Date;
=T New TLRTYG T 5-9-1(p
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes INEY s I size: (target 5 grams):
30 nds
5-9-fu- Teeene R 00m 25h ‘I‘ RE"}"
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Ma,50,(g) | only +bag) 30 sec. mass (g): glass mass (g):
Date/time in:
Q4437 P40 15900 1458m192.539 229.337 _|RO-00y¢f
Glass melt details
Crucible 1D:
$38-7
Fumnace [D:
Mmse£-0006-15
Temperature and date/time into the furnace:
J150°C S5-9-16 (152 oo
Temperature and date/time out of the furnace: v
/150°C  5-9-/¢ 2151 pan
Quench details /
Viscosity notes (describe consistency):
] l"'n Fa I q‘l"\am [}LI‘EDF- Qlﬁga
Ob ti les below):
Unseisﬁllrﬂs‘;::t?z?;ﬁ elow) Tramsbucon dartgr qreen w_i‘r'phf camt Sneuwmts =Q eloy) wuli,
Crystallization/phase separation e surlyg o g2 M Twiklg
Volatilization Gubbhs s
Color it
Residues on the pour plate N5 i discgineh el
Bubbles
Surface appearance
Crucible and glass mass afier cooling (g):
299.030
Photos and microscopy
Describe features present (include file names and locations):
Person(s) performing work
Initial and date:
S o--

A-23



Exhibit A-1. Glass Meltin

SRNL-STI-2016-00708
Revision 0

g History and Observations Log Sheets (continued)

Second Re-melt: Historv and Observations

Sl 1P N oy TL - 27300

Date: S/q/,.w

Glass Preparation details

Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes (N f"l/iLg 2
y 30
30g pm | Oseondsx_£ 100,
Mixture Masses Angstrom Mill {(puck | Empty crucible | Crucible with Balance 1D
Baseline glass (g) | Na,S0,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
e p—
11505 127900 [AD.ooun

Glass melt details

Crucible [D:

42,3

Furnace ID:

M4 E -oo- 16

Temperature and date/time into the furnace:

W50¢ s/itfio 24 mm

Temperature and date/time out of the furnace:

N0 a/itfily. 434

Quench details

Viscosity notes (describe consistency):

é’aﬂlﬂ A 14" Pm.d"

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Ufati&iq:‘?én qlass widp 1‘;7(_;11‘.&':3!& ﬂmbt,;w‘lc. o
silbats en flase awd inCruGibil

.I?}ub'tlhfh Fresenmy

Vo mndissotwed parpiclss

Crucible and glass mass afier cooling (g):

271,127

Person{s) performing work

Initial and date: IN_,
S50

A-24



SRNL-STI-2016-00708

Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
Glass ID: Date: / [
Now, TL-23349 A(olle
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck} 2 minutes 007 WA
A0, Lr-n 30 seconds x 2 lm Mﬂ%
Mixture Masses Angstrom Mill {puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | NayS504 (g) | only + bag) 30 sec. mass (g): glass mass (g):
Duate/lime in:
— —— 1
11,872 |27%.559 |ADocouy
Glass melt details

Crucible [D: %%%—_q
Furnace ID: )

MObE - ay,- (s
Temperature and date/time into the furnace:

(156°< S -y 1359
Temperature and date’time out of the furnace:

(50 S0 -ilo __i1°57F 4u

Quench details
Viscosi tes (describe consistency): - . wil

HCORLY 1o (dsacrio cane ) ‘J:IN & 1= L= j’nﬂr
Observations {examples below): o
Undissolved particles More “fagad an 27 il
Crystallization/phase separation )
Volatilization Poutinlus LEM}
Color .
Residues on the pour plate L 5“';" qleany
Bubbles g ""'1"1." Awne wantk 1“ ';'.M\qu‘"_ Ty ";"\rpgu df‘l squfs.'.'l\:l’
Surface appearance L W
Crucible and glass mass after cooling (g): ,2%
Photos and microscopy
Describe features present (include file names and locations):
p——
Person(s) performing work
Initial and date:
MEC /1ol

A-25




S

RNL-STI-2016-00708
Revision 0

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

First Re-melt: History and Observations

Glass [D: Date:

pew-TL-"T031

5-5-/(p

Glass Preparation details

Date/Time in:
5|51k

7. 30am

Angstrom Mill (ring
& puck) 2 minutes

Additional milling intervals:

30 seconds x [

Sieve
size: (target 5

J0Pmeg ) o,

Archive sample mass

grams):

703

Mixture Masses Angstrom Mill (puck

Baseline plass (g) | MNa:S04 (g) | only +bag) 30 sec. mass (g):

Date/time in:

550 §'sam

95344

1640

Empty crucible

[, 528

Crucible with
glass mass (g):

27932

Balance ID:

Ap-podd

Glass melt details

Crucible ID:

338-1

Fumnace ID:

MS 4 E-00(-15

Temperature and date/time into the furnace:
NSspec

S-S-J)¢t-

9.23 F=r.my

Temperature and date/time out of the furnace:

liIso°C

S5-5-1

G234~

Quench details

Wiscosity notes (describe consistency):

"'Pf'\:nqz..-

Hoa~ "DWPF G le 5§

Observations (examples below):
Undissolved particles
Crystallization/phase separation

WVolatilization \

2] yreen ‘i"*sﬁ Wit a_ SignPica.d
Residues on the pour plate %

Bubbles Rderat O Lj"““m} Suldate o0,
Surface appearance ﬂ?j\p,-s S L 0w b'l.p .

No u~ad ssplved soligdc.
Small alr L‘Julhbie’ﬁp Trq..,al“:,e‘,l___—}-.

Crucible and glass mass afier cooling (g):

£1749.,133

Photos and microscopy

Describe features present (include file names and locations):

non<

Person{s) performing work

Initial and date:

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

Second Re-melt: Historv and Observations

Glass ID: Date:
= New- Th- Qo3 © . 8-5-1
Glass Preparation details
Angstrom Mill (ring | DateTime in: | Additional milling intervals: Sieve size:
& puck) 2 minutes q.'45q..
S.=-5-10, e | 00 aesly
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance 1D:
Baseline glass (g) | Na.S04(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
7659 (2718 .00 5 |&p-oou ™
Glass melt details
Crucible ID:
8§38-1\
Fumace ID:
: MS+E -00L-1S

Temperature and date/time into the furnace:

1150°¢_ 5-9-10 [D:08 gan
Temperature and date/time out of the furnace:

YL  5-5-4 Lo g

Quench details
Viscosity notes (describe consistency): T

Shme as P meolt
Observations (examples below): ' .
Undissolved particles MO Mﬁdlis’af”f’d’ Y- l-dj
Crystallization/phase separation .
Volatilization Creamy gre€n glass with a
Color Dipndicant @monat o yellow
Residues on the pour plate f } ) :
Rubbles suldatp bnﬁ,‘i%JJﬂ-(_rwc bie .
Surface appearance
Crucible and glass mass afier cooling (g):

L77.95(,

Person(s) performing work

Initial and date:

P.;“ur 5-5-J
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Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
Glass ID: Date:
= New-TL-~031 € 5-5-0
(slass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 129 om
5-5. 1 30secondsx__ o) o0 mesi,
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | MNa.SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
— 16.579 | &M.92) #D-body
CGlass melt details
Crucible ID:
§3g-1

Furnace ID:

ms+&-00615
Temperature and date/time into the furnace:

l1sp®c S-5-/(e 12:48° on
Temperature and date/time out of the furnace: .

NSO'C.  5-5-/(o 1d 99 pn

Quench details :

Viscosity notes (describe consistency):

+ 4
Same as 1% 3 275 nelt

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

S0 L as 1-“,1,“?;.}_'

" d

Crucible and glass mass after cooling (g):

21L.7790

Photos and microscopy

Describe features present (include file names and locations):

e —

Person(s) performing work

Initial and date:

W S-5-1
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

Glass ID:

New- LL-5355

Date:

5-3-1,

Glass Preparation details

Angstrom Mill (ring | DateTime in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes §:59 | size: (target 5 prams):
5"'_3‘1‘.!’ BUSECDDdSX— .’b'ﬂMH Lj.g.ﬂg’
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Ma,50, (g) | only + bag) 30 sec. mass (g): plass mass (g):
Date/time in:
Q4943 (2L |20 $3-¢ |119.927138).704 |Ap-covy
Glass melt details
Crueible ID:
§57-10
Furnace [D:
MSEE-00L -5

Temperature and date/time into the furnace:

//5pec 5-3-14 Q.50 an
Temperature and date/time out of the furnace:

l/50°C  $-3-/¢ 10°4q 5im

Quench details
Viscosity notes (describe consistency):
Thin
Observations (examples below): . .
Undissolved particles No Kﬂévﬁﬁﬂlu-&a splidg -
Crystallization/phase separation Seva\Wlovir babbles = Trng \ustent
Volatilization \o . % *
Color (@& PASS Lt L ght ve i)
Residues on the pour plate 'U.“k'km)te_ oA Cqu‘s s + Cruc: ole,
Bubbles
Surface appearance
Crucible and glass mass after cooling (g):
K8)V.538
Photos and microscopy

Describe features present (include file names and locations):

hont

Person(s) performing work

Initial and date:

%} S-D-)e
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: Historv and Observations
Glass ID: | Date:
T New-x ) -s2s5% L 5-3-1t
| Glass Preparation details
| Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 5-3-lb
. + 30 seconds x ;_-2,
(220 | JOD mie sl
Mixture Masses | Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | MNa,SO, () | only + bag) 30 sec. mass (g): glass mass (g):
| Date/time in:
s 39430 A® -vodY
Class melt details
Crucible ID: [
851-10
Fumace ID:
| - N5+E-D0k- |5 9:498 an-
Temperatre and date/time into the furnace: \J/
JS0°¢c. -~ S-9-le
Temperature and date/time out of the furnace: . N
| HE0°C - B-y-/ [0: 48 4
Quench details
Viscosity notes (describe consistency): " | =
Il < as rg |+
Observations (examples below): | '
Undissolved particles I ] xi—
| Crystallization/phase separation
Volatilization Lot 22 me 1t
Color
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass afier cooling (g): |
| L §0.40 7
Person(s) performing work
| Initial and date:
g,,p]_,. -S5-3w
N , - §-Y-1 b
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: Historv and Observations

Glass [D: Date:
Mew-I-5255 S5-4-1t
Glass Preparation details
Angstrom Mill (ring | Dale/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes
]
13351 30 seconds x % /100 mesl,

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:

Baseline glass (g) | Na,S50, { only +bag) 30 sec. mass (g): glass mass (g):
Date/uime in:
p—— —
179907 1 279.217 |AD-004 ¢

Glass melt details

Crucible ID:
§57-10

Furnace ID:

MS+E-00u-15

Temperature and date/time into the furnace:

JI50°%.  5-4-1lp 1205 onn
Temperature and date/time out of the furnace: v

[[So°¢ 54-10 215 P

Quench details 4
Viscosity noles (describe consistency): b

Same  es P'i 2= el
Observati les below): . g
Uﬂisﬁlﬁsﬁ?ﬁi“ o "o kndissolved sol/ds -~
Crystallization/phase separation mo K reé, Lk oa
Volatilization T green glass we
Color 5‘%11;{3-'&:?-\" c-'r'ﬂ-.on.t..__~{ of ]fcb{\..f*
Residues on the pour plate
Bubbles vellowy Sulfate 24 -?,L-.,gf i
Surface appearance Crnti ble
Crucible and glass mass afier cooling (g):
218 .97

Photos and microscopy

Describe features present (include file names and locations):

=

Person (s) performing work

Initial and date:

) 5-4-)
Ry
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
lass ID: Date:
o New-TL-5253 " S]allb
Glass Preparation details ! '
Angstrom Mill (ring | Date'Time in: | Additional milling intervals: | Sieve Archive sample mass |
& puck) 2 minutes 5 ]a,ll le size: (target 5 grams):
010 0secondsx__ | 1 Opmes 4 959
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,80,(g) | only + bag) 30 sec. mass (g): glass mass (g}
Date/time in:
c/lalite
Q38,2 [7.uLY] /0: 30 174 U':"G’ 250 339 |Ap-00YdS
Glass melt details )
Crucible ID:
g38-13

Fumnace [D:

Ms4+E- OPp-1S
Temperature and date/time into the fumace:

J1O09C S |alte 1040 am
Temperature and date/lime out of the furnace: ! am

1180°¢ 5 jaliw 'Y &

Quench details '

Viscosity notes (describe consistency):

Thinner Yo A DWPY alass

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Na ["k-“-&i:hﬁaldfn' dolid s -
Small ale bubbliee -

les:-eﬂ,'}-
darc R %fge.,-\ U—m-alﬂl HE‘_% )

A ¥D.0YVS

Residues on the pour plate S\ g "‘ 0@ Tt Ryt

Bubbles € o) SA\Yate ar\ aé'\a.ss' &\,\;

Surface appearance wl ?\3 al@ \nCiune, ?j’"’fl’p
Crucible and glass mass afier cooling (g): v

Photos and microscopy

Deseribe features present (include file names and locations):

pnon €

Person(s) performing work

Initial and date:

w S\ajv
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: Historv and Observations

Glass ID: Date:
New-XL-5253 S5-2-1%
Glass Preparation details
Angstrom Mill (ring Dale/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 6-2 -]\
. 30 nds
1250 S — [ODmesin

Mixture Masses Anpstrom Mill (puck | Empty crucible | Crucible with Balance ID:

Baseline glass (g) | Na,S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
——
— 1149.085 [278.900 [Ay.oouy
Glass melt detnils
Crucible [D:
638-1>
Fumace ID:
MS4E-00-15S 1. 34 pry

Temperature and date/time into the furnace: -

I[gp°C s-2-1le

Temperature and date/time out of the furnace:

l|50° c 5-2-Ip ,;:;H'Pm

Quench details

Viscosity notes (describe consistency): !

Observations {examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Oftme as ]E’rmaPr.
6[}.1\,-\,(? AS \jj‘MEH‘

Crucible and glass mass afier cooling (g):

18.31&

Person(s) performing work

Initial and date:

%,J— S-2-1

A-33



SRNL-STI-2016-00708
Revision 0

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

Third Re-melt: History and Observations

Glass ID: Date:
Neyy-TL- 5253 S-2-1 L
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:

& puck) 2 minutes 5-3-/.,

,.? 5{ n 30 seconds x &

100 ave g in

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | MNa;S0,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
- 179.04) | 377.002 |AD-vody

Glass melt details

Crucible ID:

£38-13

Furnace ID:

MSY+E-ODL - 1.5

Temperature and date/lime into the fumace:

/] 50°¢C 5-3-/L §:48gqm

Temperature and date/time out of the furnace:

[|50%°  S5-3-/¢ 948€am

Quench details

Viscosity notes (describe consistency):

Same ces a2 meolt

Observations (examples below):
Undissolved particles ' ‘ >::‘._-*]" R ﬁé‘
Crystallization/phase separation

Voltlization | same a s AN et
Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

L176.737)

Photos and microscopy

Describe features present {include file names and locations):

e —

Person(s) performing work

Initial and date:

P 5-3 1L
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
Glass ID: ”E\ﬂ" OL"' "12%1—{_ Dale; L‘?-{.ﬂ o
Glass Preparation details |
Angstrom Mill (ring | Dale/Time in: | Additional milling intervals: | Sieve | Archive sample mass '
& puck) 2 minutes b-2Ap-1(p size: (target 5 grams):
1023 30 seconds x 100 468572
Mixture Masses Anpstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na.SO, (g) | only +bag) 30 sec. | mass (g): glass mass (g):
Date/time in: | 2%. 350
264,533 045 12K 0554w |60 | BE5FH LT AD-couy
| Glass melt details ]
[ Crucible ID: !
32-3
Fumace ID: |
M5 Ee- oo -1,
Temperature and date/time into the furnace: .
N8O~ W2 [1nod Am
Temperature and date/time out of the furnace: ot
N0~ Y261 57 im ,
Quench details ]
Viscosity noles (describe consistency):
Thinnr than DWPE 9la5%
gbsaljrva'l:mns {e:n:{a.mples below): Fovo @ir bubbls
ndissolved particles g
Crystallization/phase separation e undiscolved pakeles
E’gll::;ilizalinn ;MEM qreen
Residues on the pour plate *5:;' .L.“# amou o “‘ﬁ"h o mr-?;q ot Lo wd iy in
Bubbles ot
Surface appearance
Crucible and glass mass after cooling (g):
276.404
Photos and microscopy
Describe features present (include file names and locations):
nont
Person(s) performing work
Initial and date:
e q-2Al-1te
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

Glass ID:

New- DL- 122817

Date:

H-2L-1¢

(ilass Preparation details

MmS rp-006-15

Angstrom Mill {ring | Dae/Time in: dditional milling intervals: Sieve size:
& puck) 2 minutes Hﬂ‘b
¥-27-10 =
2 Sam 30 seconds x J’CJGMEJL\
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,SO, (g) | only + bag) 30 sec. mass (g} glass mass (g):
Date/time in:
195029 [ QM. €15 [A>-oyd
Glass melt details
Crucible [D:
. 35 -%
| Fumnace ID: §

=g

[

Temperature and date/time into the fumace:

[/S0°c  ¥-3r-Iv ¥.2€am

Temperature and date/time out of the furnace: '|
L 150°e  Y-27-1, g 3 A

Quench details

Viscosity notes (describe consistency):
Sme a4 1 walt

Observations (examples below): 5
Undissolved particles [} reg | - o i
Crystallization/phase separation r:?' 1 Hh- 31':; ‘-‘E;‘l:@l it 2ian Poeont amenny oL L™
Volatilization No gir bubhus on cruchle
Color
Residues on the pour plate Ve sedissateed sotids
Bubbles
Surface appearance
Crucible and glass mass after cooling (g):

<)Y, 3>DC

Person(s) performing work

Initial and date:

w,_, 927V e 4-23.4
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Observations

Glass IDx: Date:
New-DL- 122 819 | 9-23-)4
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes L) 2710
a0 ds &
10502 o CeOnE R |00 mée5in
Mixture Masses Angstrom MIill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in: 11 5. & E’
: ﬂ“} 272.138 A D-00qy |
Glass melt details J |
Crucible ID: '
838-8
Fumace 1D:

MY E -00L-15

Temperature and date/time into the furnace:

[150°C  4-27-1¢ [03 p,
N50°C  4-271-1¢

Temperature and date/time out of the furnace:

Quench details

Viscosity notes (describe consistency):

o
Same as e Lo\t
Observations (examples below):

Undissolved particles : 25 a
Crystallization/phase se tion Ll
v?:miza:ion g P S5an~ € as me\t
Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling {g):

o 205

Photos and microscopy

Describe features present (include file names and locations):

—

Person(s) performing work

Initial and date:

Mu* 4-27-) 0
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: Historv and Observations
Glass 1D: Date:
New-0L- jq0210 4 2211\

Glass Preparation details '
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes Hiz2z2)it size: {target 5 grams):

30 nd

7:30 4 _| 20— | 100w, 4.827
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | MNa.SO, (g) | only + bag) 30 sec. mass (g glass mass (g):
Date/time in:
5.1l Ned2 lymne 3:05 116935 (279.170 |apoey
o Glass melt details
Crucible ID:
g38-1
Furnace ID;
Mo+ € - DO ~15
Temperature and date/time into the furnace:
N50%  4lz22))¢ F:23 am
Temperature and date/time out of the furnace: . )
Wsp®e Y22,
Cuench details

Viscosity notes (describe consistency):

5"'5\"'1 M dwn, DWPF  Crlass

Observations (examples below):

Undissolved particles

Crystallization/phase separation

Volatilization
Calor

Residues on the pour plate

Bubbles
Surface appearance

Mo wnd:eorbad

et

K bubbue vt

Teoretucnt green witn 579 Coamt amaent of & Coeam feltew el
Frogiqes nd fn tragaly

Crucible and glass mass after cooling (g):

2719.L.11

Photos and microscopy

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

Mec 43,
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

Glass ID: MEN‘UL_ fﬂﬂ@!b Date: "H o

Glass Preparation details '

Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes Y-22.00
i 30 secondsx___ 3
10:07 A /oD mesh

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:

Baseline glass (g} | Na,50,(g) | only +bag) 30 sec. mass (g} glass mass (g):
Date/time in:
—— R
1532 AD.noyy
Glass melt details
Crucible [D:
§28-1

Fumnace ID:

MSyE-00p-]%

Temperature and date/time into the furnace:

N50°¢ - FJ2alle  jo:4le

Temperature and date/time out of the furnace:

1(50°¢c - Yjazj/b 146

Quench details

Viscosity notes (describe consistency): Sdwg 33 1M

Observations (examples below):
Undissolved particles A ol ir.
Crystallization/phase separation
V?Itﬁ!izatiun . lngen w more opapu Wmn 1Y gy
Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass afier cooling (g):

2% 130

Person(s) performing work

Initial and date:

ME L{.1:'{1f
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Qbservations

GlassID: o - DL~ (00210

Dale: LI_ 11_ Hﬂ

Glass Preparation details

Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 4-22-1
1,55 pan 30 seconds x__ 9 16 Muss,
Mixture Masses Angstrom Mill {(puck | Empty crucible | Crucible with Balance ID:
Baseline glass {(g) | Na,SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
e —
%o 58lp 27%. 104 |AD-0HY
Glass melt details
Crucible ID:
§38-1
Fumace ID:
MSYE -006-15
Temperature and date/time into the fumnace:
[15ge 4 ]25] 16 8: Yl aa
Temperature and date/time out of the furnace: f
150°¢  9JaS|Ie 240 4m

Quench details

Viscosity notes (describe consistency):

ot 2 1Y g'z-'.'-" A lb

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Sama 76 2% mulk

Crucible and glass mass afier cooling (g):

273,320

Photos and microscopy

Describe features present (include file names and locations):

—

Person(s) performing work

Initial and date:

ﬂ'j") "l[ fﬂ S M wlqr’u

A-40
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: Historv and Observations
GlassID: p)o - OL- L domca Dae: 1200
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes Hlzo)lt |' size: {target 5 grams):
2: 45 30 seconds x 108 s 1, 4750
Mixture Masses Anpstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na:SO,4 (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
4120/ ) 290.12 9[“"’;2 v
93.932 [Nevz | 330 £8-878 (298-81)" |pp-amu
Glass melt details
Crucible ID:
¥s$7- 2
Furnace ID:
hﬁ'FE—aﬂ‘p‘"IS
Temperature and date/time into the furnace:
NscPe  Yj20)ile g.29an
Temperature and date/time out of the furnace: ! !
1150°¢. 4120 )it q.294 -]
Quench details
Viscosity noles (describe consistency): . .
Hinng, *hao DWPF qur\,q £<
Observations (examples below): .
Undissolved particles N0 hnd: ssilved pacteles |
Crystallization/phase separation FLE Y 5k e
Volatilization ey ! lass “ )
Color '}2”‘“&.} Sultate: # o n,"j&f’dq.‘ll
e Brmownt of pellow sulfaie o
Surface appearance ‘3445'5 v white Swlfadfe ;o Crue,ble.
Crucible and glass mass afier cooling (g):
L8995¢C
Photos and microscopy
Describe features present (include file names and locations):
Nond
Person(s) performing work
Initial and date:
W Ll 110 J | o
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: Historv and Observations

|
lass [D: Date:
G New - 04- 80309 " Ym0 1e
Glass Preparation details ’
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve size:
& puck) 2 minutes 2ot R
10100 |30Scondsx S | [00 mesh
Mixture Masses | Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Na.504 (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
188.915 | 82.202 | Ap.vovy
Glass melt details
Crucible ID: |
i
£57- 2
Fumace [D:
. M§FrE-0pL-15
Temperature and date/time into the furnace: ]
11svec  Y)20)it 10:33 4

Temperature and date/time out of the fumace:

| HSp°e.  Yjro/15 [1:!R 3amn

Quench details

Viscosity noles (describe consistency):

Same as 15 mel4

Observations (examples below):
Undissolved particles __J_‘+
Crystallization/phase separation

Volatilization 15 9‘ e Qs } me H
Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

283.050 |

Person(s) performing work |

Initial and date:

ﬁ;’ Yjaojtte
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: Historv and Observations

Date:

Glass ID:
~  New-0L- 307 di80]1 ¢
Glass Preparation details ' !
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes
iR | PSR 190 mesln
Mixture Masses Anpgstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Na,50, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Drateftime in:
188 8¢) X8¢.39¢ Ap00vY
Glass melt details
Crucible ID:
£57-2

Furnace ID:

ms +E "00¢-15
Temperature and date/time into the furnace:

1150% Ylzalic 243 pm
Temperature and date/time out of the furnace: : ’ !

N150°% Y]l 1:48 oo,

Duench details L !
Viscosity notes {describe consistency): d
Same as 15, 2224, 014
Observations (examples below):
Undissolved particles
Crystallization/phase separation ‘l ﬂ -"1'—-d |+
Volatilization éam-&, a s €
Color
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass afier cooling (g):
8. 153

Photos and microscopy

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

S 41011
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: Historv and Observations
Glass ID: NM-—DL"’ U:'.?-lqu Date: H /M ﬁl‘.ﬂ
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 4 fial/io size: (target 5 grams):
345 30 seconds x L loowmesn l?\ 4108
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance [D:
Baseline glass (g) | Ma,S0,(g) | only +bag) 30 sec. mass (g)- glass mass (g):
Date/ume n:
4119/ 1
9408 .43 8:3D 199.013 AF1 1S  |AD-couy
Glass melt details
Crucible ID:
‘ 43%-1%

Furnace ID:

MS EE -00p-1S
Temperature and date/time into the fumnace: «

hed H!mﬁm ¥ ‘39 @
Temperature and date/time out of the furnace:

SO .

I W/ ke Q38 an,

Quench details
Viscosity notes (describe consistency):

Mrivnee #H0an D

Observations (examples below): . .
Undissolved particles Mo undichnd Sotdls
Crystallization/phase separation Tearslnaet O ]
Volatilization ve green ] signiloant amemnt o€ Paly vellao 4atit

Color By QLS tegl Crmeibly

Residues on the pour plate 'Elq.u iy A0 bubblre
Bubbles

Surface appearance

Crucible and glass mass afier cooling (g):

29\.005

Photos and microscopy

Describe features present (include file names and locations):

Non€

Person(s) performing work

Initial and date:

MEC ufia/io
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: Historv and Observations
Glass ID: N5 OL- (224D Date: /rq ﬁu
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ,-_2
1013 30 seconds x 100 mss,
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na;504(g) | only +bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
— e kD -
134, 123 Z3.0w3F  |0ouu

Glass melt details

Crucible [D:
227-13
Furmnace [D:
| MSEQE G-
Temperature and date/time into the furnace: .
Nes™ 4/9/k; lo:ug
Temperature and date/time out of the furnace: )
o) 4/ja/lio 4
Quench details

Viscosity notes (describe consistency): 63]“1; 2 jﬂ f’b.-r

Cbservations (examples below): o
Undissolved particles

Crystallization/phase separation 63““ s ]- Wl-t-
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

Z33.512

Person(s) performing work

Initial and date:

MEC  Wiafi
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
. |
Glass [D: HE\Q’DL’ Uﬁ%%b Date: q/lq/fm I
Glass Preparation details |
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size: '
& puck) 2 minutes q!fqhﬂa
12:15 30 secondsx__ S mD H.Hh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,50.(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
.04 (237360 |pp-ouy |
Glass melt details
| Crucible ID:
. 3~ 13
| Furnace ID:

MSIE -oa0- 15

I
Temperature and date/time into the furnace: 1
L .
1150 419/t 12:47 |
Temperature and date/time out of the furnace: :
nso™ Y/ia [ie \ "4y |
Quench details |
Viscosity notes (describe consistency): i o 1
Sam g 1 &2 pours
Observations {examples below): &4 |
Undissolved particles .e'm &% 1 2‘?' me'l,bg
Crystallization/phase separation {
Volatilization [
Color
Residues on the pour plate
Bubbles
Surface appearance

Crucible and glass mass afier cooling (g):

23713

Photos and microscopy
Describe features present (include file names and locations):

N

Person(s) performing work
Initial and date: '

| VEL Y/imfie
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

Glass ID: Mﬂld ) DL-— qqo?,?tf

Date:

Y0141 (a

Glass Preparation details '

Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes A 50 size: {target 5 grams):
(.l'rf#fﬂfﬂ .’-Usecondsx_‘_ Mﬁdﬁ& % 675
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline plass (g) | Na,S0,(g) | only+ bag) 30 sec. mass (g): glass mass (g):
Daleftime in:
94951 |nwdo | 4pype 1179830 [282.013  |4p-0o4y
) ! Glass melt details
Crucible ID:
75710

Fumace ID:

MmS+ &-00(-15
Temperature and date/time into the furnace:

150°¢ 4|k 290 pny
Temperature and date/time out of the furnace: o

JIS0°C 414 )ite 2 40 Dpn

Quench details

WViscosity noles (describe consistency):

O!mila. i—o’hwpfﬁiqsq

Observations (examples below):

Undissolved particles

Crystallization/phase separation

N kndilssalved tf:e:.t ds. Rir
bubbles ~ Trans\wee s

Volatilization rf’f‘ '{"\i
Color <
Residues on the pour plate \T—EG ‘2 ' n' H[" eant q"\-ﬁb’ln"}‘a—l\
Bubbles w Tt Creqg |
Surface appearance O A Q%uc 'bm‘a el ﬂw) 2 ‘?H =)
Crucible and glass mass after cooling (g):

A¥l. 11

Photos and microscopy

Describe features present (include file names and locations):

hNne

Person(s) performing work

Irutial and date:

W Gid )il
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: Historv and Observations

ClasiD: p\yew -0L- 572¢4

Date:

4118110

Glass Preparation details

Angstrom Mill (ring
& puck) 2 minutes

Date/Time in:

W as
‘-}_,Hﬁw

30 seconds x

Additional milling intervals:

3

Sieve size:

/OO mesh |

Mixture Masses

Baseline glass (g}

Na:SO, (g) |

p——

—

Angstrom Mill (puck
only + bag) 30 sec.
Date/time in:

Crucible with
glass mass (g):

d74.529

Empty crucible
mass (g):

174 .912

Balance ID:

AP -Dogef

Glass melt details

. Crucible ID:

¥57-/0

Furnace ID:

MSHFE-D0GL-1S

Temperature and date/time into the furnace:

1150°¢ ‘H-‘f!ﬁm

l:

0l g

Temperature and date/time out of the furnace:

J150°¢

Quench dehl.l]s

~Q U

Viscosity notes (describe consistency):

SAme as

t"‘a'j_rnff'f‘-

Observations {examples below):

Undissolved particles

Crystallization/'phase separation

Volatilization
Color

Residues on the pour plate

Bubbles
Surface appearance

CEKG!..S 3

No Undissalved Splias -
Dpague
Cream o

T

)

wWeree |<"

laes g —
HQL&.J um\'pﬂk"-ﬂ_ (s 12N

Crucible and glass mass afier cooling (g):

219.439

Person(s) performing work

Initial and date:

%&u-’ 9113 o
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Observations

Drate: quiiﬁio

Glass Preparation details

Angstrom Mill {ring | Daie/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes " M]‘un
12:54 30 seconds x__% log Masy
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,S0,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/ume m:
——
139, a1 ZHo. 135 AR Doyl
Glass melt details
Crucible [D:
5%-10
Furnace [D:
MSEE —eny-15
Temperature and date/time into the furnace:
e 4/l V2%
Temperature and date/time out of the furnace:
e0* uefo T
Quench details
Viscosity notes (describe consistency):
Samp % Lst it

Vaolatilization
Color

Bubbles
Surface appearance

Observations (examples below):
Undissolved particles
Crystallization/phase separation

Residues on the pour plate

Same ¥ xeord mlt

Crucible and glass mass afier cooling (g):

23290

Photos and microscopy

A

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

MET el

A-49
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Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
1D: - / Date:

o™ Mew-0L- 5907 c 4-%-1G

Glass Preparation detsils
Angstrom Mill (ring Datg“l‘ ime in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 23 j size: (target 5 grams):

30 ds A2

B [o0meshl  4.73¢
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na.50, (g} | only + bag) 30 sce. mass (g): glass mass (g):
Daiafti§xg ig o
94.005 1N.43 ! 484, | 178254 |280-11C  |fp-poyy
Glass melt details
Crucible 1D:
§/0-3

Fumnace ID:

MS pE ~00L-/5

Temperature and date/time into the furnace:

hso°C  Y-8-1y 9.19am

Temperature and date/time out of the furnace:

Nnsp°e 4-8-l1G_ 10219 8m

Quench details

Viscosity notes (descnbe consistency): .
Similart DWPFE alass

Observations {examples below):
Undissolved particles Ko wndissel #f& UE.( Q}arﬁ G\EJ"{E_J'[
Crystallization/phase separation \-QSJ '-d ‘:Hr-\ “JJ .l"l +£ ‘5
Volatilization ' '-"‘-‘ ‘p-‘iﬂ'
Color Sl e ‘pie,ﬂh-\'}' EL () 4 -{- -P
Residues on th i nr o
Bubbles P sul fareon Qlass ¥ cruc ble ,
Surface appearance
Crucible and glass mass after cooling (g):

Q r] q - q tﬂl’% S

Photos and microscopy

Describe features present (include file names and locations):

nNon €

Person(s) performing work

Initial and date:

9

4-8-1
T el
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

GlassID: njo ) - 0L~ 540177

Date:

Y-8-10

Glass Preparation details

Angstrom Mill {ring | Daie/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ol Sﬂfm
Yoy, | Poeomir L Jo® resh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance [D:
Baseline glass (g) | Na,50,(g) | only + bag) 30 sec, mass (g): glass mass (g):
Date/time in:
118|277 3¢ | Ab-myt)
Glass melt details
Crucible ID:
g10-3
Furnace [D: Mo ¥ &~ C’Nﬂ"-’S
- 1150°C. 9-11-/lo 9. 42dm
Temperature and date/time into the furnace: J/
L
Temperature and date/time out of the furnace: o
1150%¢c d-ll-lb 10 - 4204

Quench details

Viscosity notes (describe consistency):

Sme as

Observations (examples below):

Undissolved particles
Crystallization/phase
Volatilization

Color

Residues on the pour
Bubbles

Surface appearance

separation

plate

SHhome as

Crucible and glass mass afier cooling (g):

QM

Person(s) performing work

Initial and date:

o

4~~~
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-meli: History and Observations
Glass ID: Date:
N Eu-oL-Suolr 4-lI- [t
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 1100
30 ds
41,'_”‘“’ SECon 1_3_ 100
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline plass (g) | NeiS0,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/ume in:
13.215 AD- L
Glass melt details
Crucible ID:
210-%
Fumace [D:
M5 +Z-00,-15
Temperature and date/time into the furnace:
50° . U/l Iiers
Temperature and date/time out of the furnace: "; J I
ns0°C /1 Qius pjy
Quench details ' J

Viscosity notes (describe consistency):

Shme as 1T

Observations (examples below):
Undissolved particles ' l 5—%—" Q < LY
Crystallization/phase separation —
Volatlization | T Shme 25 + mell.
Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass afier cooling {(g):

77%.%04

Photos and microscopy

Describe features present {include file names and locations):

e

Person(s) performing work

Initial and date:

@jﬁw g 1)1t

A-52
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

i
Glass ID: NEW"IL - U5l Date: Ll‘ﬁ'ﬁffb |
Glass Preparation details i
Angstrom Mill (ring Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes Ui size: {target 5 grams):
12: 2, 30 seconds x|— 160 Msn sy L‘. qZ{p
Mixture Masses Angstrom Mill {(puck | Empty crucible | Crucible with Balance ID: |
Baseline glass (g) | Na.SO, (g) | only + bag) 30 sec. mass (g): glass mass (g): |
Date/time in: '
263437 o203
219,945 | 2040 sl 205 |1760%0  Bllew  |AD.aouy

Glass melt details

Crucible [Dx:

3233
Mms +5-006L-) 5

Furnace ID:

Temperature and date/time into the furnace:

[ls0™ Lfslio 271
Temperature and date/time out of the furnace:
1150°C 4)13)1e 311 pon
Quench details = ﬁ‘\’ *L
Viscosity notes (describe consistency): , WRLRLLY :
Th. nner g DWPE %lﬂ&‘. w
Ohb: i les below): R . E
Undissotved puricles. N0 und issolved . Toay ar-~
Crystallization/phase separation Yo welol €S - T ronm b'l wee mt % re¢ i
Mt Opass. Oty icant aomoand of
Color . Yur T - vy,
id 1 '
B o e pouir place vetew suHate o n lass ¢ arucible]
Surface appearance B B |
Crucible and glass mass after cooling (g):
| oL 7. S%9

Photos and microscopy
Describe features present (include file names and localions):

NOW ¢

Person(s) performing work

Initial and date:

Pif“‘b M)y

A-53
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

Glass ID: Date:
NEW-TL- b - 4nd e
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 0 5. 108m
30 ds &
Ypldfre |~ /0O amesy
Mixture Masses "| Angstrom Mill {puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Na,SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
15.09 0 | 275 225 #0044

Glass melt details

Crucible [D:

$35-9

Fumnace ID:

mSse & ~004-15

Temperature and date/time into the furnace:

1150°C  4[1))( 02: 4| am

Temperature and date/time out of the furnace: CHIENIT]
[H50°C Yy )r6 0% 09:'4%1am
Quench details ’ .
Wiscosity notes (describe consistency): +
Same as 1% melt

Observations (examples below): i
Undissolved particles }I [ j._
Crystallization/phase separation 5 J -t -
Volaiilization Sante 4
Color i 1 ‘F {_ o
Residues on the pour plate w o Vess SuiTaxe bBn
Bubbles C
Surface appearance cewtCible .
Crucible and glass mass after cooling (g):

215.039

Person(s) performing work

Initial and date:

p,a;,u Yo

A-54
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Observations

GIassID.NB’J_I_L, U;EAD Date: q\ 1\l \e
Glass Preparation details  ° )

Angstrom Mill (ring | Dae/Time in: | Additional milling intervals: Sieve size:

& puck) 2 minutes ‘a ! 584

30 seconds xj__

4y D0 meglh,
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance 1D:
Baseline glass (g) | Na.SO,(g) | only + bag} 30 sec. mass (g): glass mass (g):
Date/time in:
175.092 | I73.L,34] |AD-00¥

Glass melt details

Crucible ID:

g38-§

Furnace [D:

MS+£E-006-15

Temperature and date/time into the furnace:

ls0°c  9)i19)1e |2 38 pm

Temperature and date/time out of the furnace:

1] 50°C /14 )10 [: 38 pm

Quench details

Viscosity notes (describe consistency):

Same as 154 28 o\

Observations (examples below): 0 3

Undissolv:dpmticlfs AD [J"-""'-d"-'"f*f-"|‘|-“?c1J salids -
Crystallization/phase separation

Volatilization g‘*iqf‘ij ‘?*‘Efi’q % lass -

Ezl?gumanme our plate ' S“L. 'eq"tg Arnoun "d" ﬁ"p

Bubles Y€low Sulfate v oiass - hin
Surface appearance b ‘-t.b]ﬂ;f'ﬁ tn Cruesble YL I:Hlf‘ :‘IHI‘HQ‘I-F-

Crucible and glass mass after cooling (g):

A73.990 <

Photos and microscopy v

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

M:W Y114

A-55
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Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
Glass ID: \ - OL- 111020% Mad Date: 1y Ja [1to |
Glass Preparation details !
Angstrom Mill (ring | DaleTime in: | Additional milling intervals: | Sieve | Archive sample mass
& puck) 2 minutes ufﬂ.!fu l size: (target 5 grams):
10: 42 iﬂs&cundsx 100 My, "[q_q.'o
Mixture Masses Angstrom Mill (puck | Empty crucible I Crucible with Balance ID:
| Baseline glass (g) | Na,S0,(g) | only +bag) 30 sec. mass (g): | glass mass (g):
Date/time in: |
2069454 1.042 Uliafi, R:yg |12 ag Jlﬂdg 21 AD-coluy
Glass melt details .
Crucible ID:
95%-2
Furnace 1D: '

Temperature and date/time into the furmace:

DT Whaf,  12:uq em

Temperature and date/time out of the furnace:

Sa'C Yliafis 49 pm

Quench details

| Viscosity notes (describe consistency):

Thinree day DWPF glass 1o/l bah

Observations (examples below): ) .

Undissolved particles ::'h urddsoived solds

Crystallization/phase separation o bbbl

Volatilization Milky qeen w] yelloy switat,

Color

Residues on the pour plate Frambaarn gt ot il on 1165 andin Sl
Bubbles

Surface appearance 3D Ciclt S cpint

Crucible and glass mass afier cooling (g): 2 15

Photos and microscopy

Describe features present (include file names and locations):

NONn&

Person(s) performing work

| Initial and date:

MEC Uhafip

A-56
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

Glass ID: Date:
T NEBW-0L- 1w20/Mod " 4)i3)ie
. Glass Preparation details *
ﬁgsh‘nm Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
] & puck) 2 minutes T80 |
| 41131 | 30secondsx [0 mesh
| Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:

Baseline glass (g) | Na.50;(g) | only + bag) 30 sec. mass (g): glass mass (g):

Dale/time in:
134. 004 fD-004d
Glass melt details

| Crucible ID:
,r 251-2%

Fumace ID: |

.  MSRE oo ~15
Temperature and date/time into the fumace:
150° Y] 13) 1L 8. 1% am

Temperature and date/time out of the furnace: ot
| [/50°C  4d)13) /It Qafan
' Quench details i

' WViscosity notes (describe consistency): _ﬁ:l?'
+ Shme _as 1% e |+
|r Observations (examples below): ;:[-
Undissolved particles
Crystallization/phase separation YL '
| Volatilization P S kme A3 ] et
| Color
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g):

174.33S a,

Person(s) performing work &

Initial and date:

P yiidnle

A-57
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Revision 0
Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
Glass [D: Date:
=T NEW-0L- 110208Mod Y4 yr3jie
Glass Preparation details !
Angstrom Mill (ring | Date/Time in: | Addituonal milling intervals: | Sieve size:
& puck) 2 minutes JD:j0gm |
."‘”f.ﬂf& | 30 seconds x ;2 | /00 mf:h
| Mixture Masses Angstrom Mill (puck ' Empty crucible | Crucible with Balance ID:
| Baseline glass {g) | Na,SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
l Dateftime in: | .
11129 | 273128 |AD-009Y

Glass melt details

Crucible 1D:

¥%1-2

| Furnace ID:

MEBE -colo- 15

Temperature and date/time into the furnace:

[1so®C  “4/i3)ie 10:44 am

Temperature and date/time out of the furnace:

11S0°C  YHj13)10 /1 199 an

Quench details

Viscosity noles (describe consistency):

4
SAme as el +2° melt.

Observations (examples below):
Undissolved particles
Crystallization/phase ation
Voladlization | Same as
Color

Residues on the pour plate
Bubbles

Surface appearance

|ﬁ+3ﬂ‘d e L.

Crucible and glass mass after cooling (g):

| 0?-714;11{

Photos and microscopy

Describe features present {include file names and locations):

Person(s) performing work

Initial and date:

Pﬂ;"' 4118)1

A-58
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

T New-DL-4579R

o Ll'“’)'ffﬂ_a

Glass Preparation details

Angstrom Mill (ring
& puck) 2 minutes

Date/Time in:
afiﬂpm
q4-T7-lp

Sieve
size:

) Dﬂé{d’.\ﬁl

Additional milling intervals:

30 seconds x f

Archive sample mass
(target 5 grams):

“4 isis

Mixture Masses

Baseline glass (g)

NBESDJ {E]

G44q2

n.yy

Angstrom Millt (puck
only + bag) 30 sec.
Date/time in:

Crucible with Balance [D:

glass mass (g):

234, Doy
AD-004¢

Empty crucible
mass (g):

1717555

Glass melt details

Rl 419\

Crucible [D:

§38-17

Fumnace ID:

MS¢E - C04 -/ S

Temperature and date/ume into the furnace:

}/s50°C  4-8-16 1P am

Temperature and date/time out of the furnace:

l150°¢ Y- 2-/{ 9:18am

Quench details

Viscosity notes (describe consistency):

R 1iHle Haner Hhan DIOP falass

Observations (examples below):

Mo Visual wadissalyed Solids~

Undissolved particles VATS
ﬁt?il.]mfjuﬁph““ separalion TJork Jfﬂ\'!"\aw‘l 4 \1 ellow Su l'r"l."ff_
olatilization .
Color D Glogs & erwe. ble . Sny
Residues on the pour plale N \ \
Bubbles e o vie S
Surface appearance
Crucible and glass mass after cooling (g):
27179.205

Photos and microscopy

Describe feawres present (include file names and locations):

NoNn¥g

Person(s) performing work

Initial and date:

-

pp— 48
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

19210 pow- DL~ 45748

Date: L‘

| Glass Preparation details

"'”‘ f{_n

| Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes lo uscﬂ 2
| 30 seconds x /00 P j")
Mixture Masses gstrom Mill (puck 1 Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Na,SO,(g) | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in: "
R — | ‘ 3.30
| 8460 12U o1 | AD-0044
| Glass melt details G\ E -
I Crucible ID:
| 8381
| Fumnace 1D:

MS +E-006-15

Temperature and date/time into the fumace:

[150°¢c Al

~11- ] i2:4]

Temperature and date/time out of the furnace:

leoe  y/u/ilp -}

Quench details

Viscosity notes (describe consistency):

Stm e as

127 o It

Observations (examples below):
Undissolved particles

+ Crystallization/phase separation
Volatilization

Color

| Residues on the pour plate

| Bubbles

Surface appearance

el &

"T
5 \F w At

Crucible and glass mass afier cooling (g):

Z2Ho.(029

Person(s) performing work

Initial and date:

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

Third Re-melt: Historv and Observations

Glass [ID: Date:
NEW-ol - 453 4 /o Jfee
Glass Preparation details
Angsirom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 320 L
qujfj‘l.ﬂ‘ 30 seconds x 100 Mesr,
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na:S04(g) | only +bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
— —
11,26 (13829 AR~ couyy

Glass melt details

Crucible 1D:

339-7

Fumace [D:

mSe+2-000-15

Temperature and date/time into the furnace:

1150°C Hjnz',fup 8:8L ga_

Temperature and date/time out of the furnace:

J1s0°C 4 )12]16 9.5 aun

Quench details

Viscosity notes (describe consistency):

Same as 18T w4t

Observations (examples below):
Undissolved particles :

Crystallization/phase separation < Ame AD \éj G
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass afier cooling (g):

*F. 235001

Photos and microscopy

Describe features present (include file names and locations):

p—

Person(s) performing work

Initial ang date:

P’W 9] mee  Uinji,
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
Glass ID: Date:
=" New - 0L- ) 5493 = 4ol
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes o0 ’ size: (target 5 grams):
Y-b[pp | PV ——— |Ipos, 4.214
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,50,(g) | only +bag) 30 sec, mass (g): glass mass (g):
Date/time in:
x4
45.007 [n04424 179.08/ |2%1 38 A-04 Y
¥ Glass melt details
Crucible 1D:
§35-13
Fumace ID:
ms+E-000-/5
Temperature and date/time into the fumace:
C 0
l150 125w B/ /i
Temperature and date/time out of the furnace: . S
150°¢c 4Ll o35 oo
Quench details v (4
Viscosily notes (describe consistency): , ,
— Veeu Hhin %lﬁs\g W4 sui{ede.
Observations (examples below): . i . .
Undissolved particles ME‘: V lgl bl e Mq&f[ s30 l l’(’Gﬂ Sd j,a d'd‘ .
Crystallization/phase separation Trans lu Jeg !L‘.IL i TEP }455 i '}"':"k.
Volatilization , .
Color '-l-iw\u) Lubbles” 5-81«.)0.'(“:14}-
Residues on the pour plate G 0wt ﬂ'll 5“[%\]_’5 O A %qug
Bubbles i ,
Surface appearance G 1l A, 171'1!9 :
Crucible and glass mass after cooling (g):
< §l.137
Photos and microscopy
Describe features present (include file names and locations):
NOone_
Persons) performing work
Initial a‘nd date:
P H-b-16
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

Glass ID: . Date:
=T New-0L-15193 401
(lass Preparation details
Angstrom Mill (ring Dae/Time in: | Additional milling imervals: Sieve size:
& puck) 2 minutes 713 g )
4oy, | R /00 mepl,
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (z) | Na,S0, (g} | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
[7149.3001 279 34 € |Ap ooty
Glass melt details
Crucible ID:
£38-13
Fumnace 1D:
: Mg+E -00b-15 L 30 nmpu)

Temperature and date/time into the furnace: ‘) /" 30 q

jsvee 4-1-/¢ 234 e |4-7-1
Temperature and date/time out of the furnace: J

N50°e 4-9-1(, 1234 Ao

Quench details L

Viscosity notes {describe consistency): 3 1
Same as | me |+
Observations (examples below): e _
Undissolved particles ND wn d (ssslved .
Crystallization/phase separation Vo~ ‘-3 Czl" el ~ W, 4 S u.‘i ’Paq'\ c_
Volatilization \ .
Color o %“5-5.4‘ flru-.(_'.bfg'
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass afier cooling (g):
218 945

Person(s) performing work

Initial and date:

M)_/— H-7-16
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Observations

Glass [D: Date:
Mew-0L- 15443 9-14-1t;
lass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ! fDQPn.\_
30 nd
q-_?_ b SECO SK_L___ fD‘D MFBL-\
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
| Baseline plass (g) | Na,S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
l Dateltime in:
— 17926711 2727892 |AD-04Y
Glass melt details
Crucible 1D:
§35-13
Furnace [D:

MSe& -00L-) 8

Temperature and date/time into the furnace:

150°% 4-7-1ln 122 po

Temperature and date/time out of the furnace:

[S0C -7/ J:32pm

Quench details

Viscosity notes (describe consistency):

Shme. as [8T4 222 o1+

Observations (examples below):
Undissclved particles - : o
Crystallization/phase separation o=
Volatilization phase s Shme OGS ol me \+
Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

| 2., b8

Photos and microscopy

Describe features present {include file names and locations):

L

Person(s) performing work

Initial and date:

e

y-7-10b
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

ClassID: Afp ) - DL~ [T130

Date:

4--16

Glass Preparation details

Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 8 ‘2840 size: (target 5 grams):
30 [
Gy -y (p | 205N D0ae| 5.007
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balarie ID:
Baseline glass (g) | Na;504{g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/tjme in:
4")Dam
43.1%6 |64 | Y-lo-ig 115.92) |276.509 |AD-10y¢
Glass melt details
Crucible 1D:
§38-12
Fumnace 1D:

MS+-£E- 00l -15 ¢

X

Temperature and date/time into the furnace:

1150°%

Ylb -1

9! QNanm

Temperature and date/time out of the furnace:

J150°¢C

Y-lo-1

o'.ala

Quench details

Viscosity notes (describe consistency):

Thin o \ass mived Wit sulfate.

Observations {examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

No Visthle wadissylyad - translusee it
%ff_{ﬂ ?I‘ﬂﬁf Snaal] ‘buéb}fl} ' 5.'3,1_‘{'{&{?(
sullate pn glass +1h Crac/ble.

Crucible and glass mass after cooling (g):

L1, 2 b

Photos and microscopy

Describe features present (include file names and locations):

None

Person(s) performing work

Im'lial_and date:

W G-l -1l
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
Glass ID: Date:
= New -0dL-11130 4-b- 0
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 10'Y ‘7 q
30 d
9_-@-% secondsx_ Joo mghh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline plass (g) | Na;SO, (g) | only +bag) 30 sec. mass (g): glass mass (g):
Date/time in:
195.725 294172 | AD-vovy
Glass melt details
Crucible ID:
F38-12
Furnace ID:
. Mm§e E-~003-~19
Temperature and date/time into the fumnace:
N5, 9-te-10 1211 3 p4
Temperature and date/time out of the furnace: v
Jj50°¢  Y-b-1( /- 13 pon

Quench details

Wiscosity notes (describe consistency):

SAme _as | mo bt

Observations (examples below):

Undissolved particles

Crystallization/phase separation

WVolatilization
Color

Residues on the pour plate

Bubbles
Surface appearance

m R

Ne Visible und.ssolved. ~
reen glasg
6;3711-#;5'&“'){“ qﬂlalﬂ.wl}!‘ F'pk.j"l f{lﬁf-’[g.
2 -ﬁ[ﬁif&'\" 1 Cewed bz .

W A

Crucible and glass mass after cooling (g):

=33, 13y

Person{s) performing work

Initiakand date:

Py Y-l
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Revision 0

Third Re-melt: History and Observations

—

GlassID: pjo g - 0L~17130

Date:

$-b-/k

Glass Preparation details

Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes 25D P n
Y fg=) (o | POFeoMx— J00 mesh
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass {g) | Na,SO0, (g} | only + bag) 30 sec. mass (g): glass mass (g):
Dateftime in:
115297 1212.064 |Ap-ovy ¢/
Glass melt details
Crucible ID:
§38-12
Fumace ID:
— MELE ~ 0D ~18 |F30-cu ;
Temperature and date/time into the ce: j1'304q ~
[N50%  4-7-1¢ NS 0 ‘fo??y(,
Temperature and date/time out of the furnace: 4
N50°C -1l 1239 pm
Quench details ’
Viscosity notes {describe consistency): 4 d
Flme 4. 2 4 R0 p0 [+

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Sme Cs QMﬁ%@_H_

Crucible and glass mass afier cooling (g):

L71.800

Photos and microscopy

[Smaa )

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

pibu.r- 4-7-/6

A-67
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
GIaﬁ]D:MﬂiﬂFOL'IJTQU?mﬂd Date: 3!93“[.0
Glass Preparation details . ! e,
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass & 7y
& puck) 2 minutes oF:30 | size: (target 5 grams): v
1:'1 Sigi,u o 30 seconds x 100 megh 5 .02¢
7} Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
\3 - Baseline glass (g) | Ma;S0, (g) | only +bag) 30 sec. mass (g): glass mass (g):
J‘b ’ Date/time in:
263 |1y 170542 \R77.745 |pp-0044
U 995 Glass melt details
Crucible ID:
¥38-1
Furnace 1D:
M3 +E-000-15 E—
Temperature and date/time into the furnace:
[150°C_3|23)16 _094] =
Temperature and date/time out of the furndce:
1150°% 323 10°9% -

Quench details

Viscosity notes (describe consistency):

Jgfﬁwif/-ldaurguf Fi st -lass paqre'c" S

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Jo DwP % lass -
Frevs r’u;ew}- a fieen 3 )q‘-ss) Some
Shg )l bHJJM?—S; no v ,},,‘gMg

Liﬂf’hs&c’/m=4(/ 51\3311‘4\&4:#* sulbate
on 3}0«55 end i crucible

Crucible and glass mass afier cooling (g):

217.047

Photos and microscopy

hove

Describe features present (include file names and locations):

Person(s) performing work

Initial and date:

E»G.u« 3lad)v
KMF 3/23/16

A-68




SRNL-STI-2016-00708
Revision 0

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

Second Re-melt: History and Observations

GlassID: 44000 02-121708 Mo d Date: 21231,

Glass Preparation details

Angstrom Mill {(ring | Date/Time in: | Additional milling imervals: Sieve size:

& puck) 2 minutes IQ % E)D :
3las])p | O3 100 mee sy

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance 1D:

Baseline glass(g) | Ma,S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):

Date/time in:
qj’_‘g‘.i!’f’/ﬁ%, N2 (681 RI5YSE | A0

0 U Glass melt details

Crucible [D:

838 - | -

Furnace ID:

mo+E 00 _)<g _

Temperature and date/time into the furnace: i .
[15¢ Jf2301¢ 1. “7}50_’_0;}1

/150° 5'!:;'3,“01 L 47 Oun

Temperature and date/time out of the furnace:

Quench details

Viscosily noles (describe consistency):

SAme s st melt
Observations (examples below): o \ 1
Undissolved particles V] l'-'\i'\{'ll.ﬁ-.";ﬂ:luz‘l. f}t.lll.;_llwb] bu\-{-mle
Crystallization/phase separation On glass Ovn 2 AT W LA "ra\g )
Volatilization :
Color {7"'-47:56'.5) Mo reen - Colo,~
Residues on the pour plate i '
Residue pour p C wf}f_oﬂ Leonn X et
Surface appearance
Crucible and glass mass after cooling (g):

L15.275 o

Person(s) performing work =

[nitial and date:

- 31231
KMF 3 23//¢
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
GIMID:T\}JEL&J"Oi~f;Q’?70fFa’-'fuqJ Date: 3];4“{4‘:
Glass Preparation details ) L
Angstrom Mill (ring Dsttfl: ime in: | Additional milling intervals: Sieve size;
& puck) 2 minutes .
3)a4 |1lp | BoseondsxT /0O niey/
Mixture Masses | Angstrom Mill (puck | Empty crucible | Crucible with Balance 1D:
Baseline glass (g) | Na,SO, (z) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
U
— | WNA 197.517 1223.975 |Ap-otyy
Glass melt details
Crucible ID:
335 -/

Furnace ID: '

MS £ 00 -15
Temperature and date/time inlo the furnace:

H50°C 7|2yl 08 29
Temperature and date/time out of the furnace: ’ '

1150°¢  3j24 ]/is

Quench details
Viscosity notes (describe consistency): T d
SAme as 12 ¢ % melt

Observations (examples below): a
Undissolved particles SAME A48 2= e l‘l‘
Crystallization/phase separation
WVolatilization
Color
Residues on the pour plate
Bubbles
Surface appearance

Crucible and glass mass after cooling (g)

212 .1l ¥

Photos and microscopy

Describe features present (include file names and locationsy:

——

Person(s) performing work

Imitial and date:

P~ Bl 1t

A-70
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
Glass 1D: Date:
= New- OL- 84¢5 3|29k
Glass Preparation details )
Angstrom Mill {ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 0930 | size: {target 5 grams):
3ad e |0 joomesh|  4.808
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline plass (p) | Na;SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
1000 am,
95475  |nu41 | 3]29)1¢ (77256 | 281.008 |AD-009¢
Glass melt details
Crucible [D:
g10-3
Fumace [D:
ms +E-00Lb-15

Temperature and date/time into the furmace:

1150°C 3124/ 16 10 als
Temperature and date/time out of the furnace: .

Nspre  3)R9)16 [1 2

Quench details
Viscosity notes (describe consistency): Pourtd Sim. lar =B uwPF Flqsg
Sullate | mm 'l POowcred Lirat -6lass
Observations (examples below): Oy ea -.,- !ﬂ. [ 5‘1 Mo own A! 5 :ﬂfoLd'
Undissolved particles 1 d 8 4\ _}_ _!
Crystallization/phase separation 50 - ) ”‘ CaAnT QAo et g p
Volatilization 5""."&""16‘ ﬂn a,[q_(s ﬂ...,a.f ra
Color
Residues on the pour plate Lrwcs b I c -
Bubbles
Surface appearance
Crucible and glass mass afler cooling (g):
JE0.597 5

L

Photos and microscopy

Describe features present {include file names and locations):

nOn <€

Person(s) performing work

Initial and date:

W 3laalto

A-71
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
Glass ID: Date:
BT New - 0L~ €445 " 2)29) 16
Glass Preparation details
Angstrom Mill (ring D?ﬂ ime in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ‘Db P
3)2d) 14 0secondsx__4§ /00 megh
Mixiure Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID;
Baseline glass (g) | MNa,S0, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in: !
—— — 1
118.30 | fp-vpyd
B Glass melt details
Crucible ID:
£10-3
Furnace 1D:

MS+E&-~00p-15

Temperature and date/time into the furnace:

j150°¢ 3134 ]1u | S2pm
Temperature and date/time out of the furnace: ‘ L
150°C  3\aal1l,
Quench details

Viscosity notes (describe consistency):

Shme as 1% melt,

Color

Bubbles

Surface appearance

Observations (examples below):
Undissolved particles
Cryslallization/phase separation
Volatilization

Residues on the pour plate

S el lar h fa'rmt_l‘!"" ﬁ-
15 o ml‘flts}%rzaﬂ.

Crucible and glass mass after cooling (g):

od 17 2.723

Person(s) performing work

Initial and date:

| w 3\a o
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Observations

I EI”

Glass [D: Date:

New - DL~ BH4S
Glass Preparation details

Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes oM. 45 4m

3,’30;”{# 3(}szcnndsx_L IDD ME&L[

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na.SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
178.31 | <75 459 | AD-0wd

Glass melt details

Crucible 1ID:

F10 -3

Fumace 1D:

MSy E-D0-]S

Temperature and date/time into the furnace: |

liso°C 3!301!{; 8.2 am

Temperature and date/time out of the furnace:

NSe°C  3)30 |1k

Quench details

Viscosity notes (describe consisiency):

same as 1 nelt

Observations (examples below): a
Undissolved particles SAme As a= n.e |+
Crystallization/phase separation
Volatilization

Color

Residues on the pour plaie
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

5.5 8 «

Photos and microscopy [8)]

Describe features present {include file names and locations):

Person(s) performing work

Initial and date:

Ryu— 3|30

A-73
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

Glm[D:NEN_IL_qjqd;? Date: 313?”&
Glass Preparation details
Angstrom Mill (ring Dug"l' ime in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 0700 size: (target 5 grams):
glad i, | s |5 | 4.4

Mixture Masses " | Angstrom Mill (puck | Empty crucible | Crucible with FBaIum:c ID:

Baseline glass (g) | MNa,S0;(g) | only + bag) 30 sec. mass {g): glass mass (g):
Dalch;;‘iBD 291 1k }'3}.3’.’}}#
.91 25 |7.4640 (41, |£0.82, |F#9493 | AD-voyy
Y T Glass melt details

Crucible 1D:

459- 2 §59-2
Furnace 1D:

ﬂ’l F) *E"OO(A ~15

Temperature and date/time into the furnace:

llsp°C 3j29)it 129 bpm

Temperature and date/time oul of the furnace:

hsp°c.  3iayyile ) Hip

Quench details ' _

Viscosity notes (describe consistency): . XA, TNP % 5 -

gy ) Phace onured oud 157— Badd poub
Observations (examples below): v U J ) g
Undissolved particles No undissolved solids- Some Smell
Crystallization/phase separation babbles™ dransiuse e whk o ree % lass—
Volatilizati
C:]:Irl ization 5 1%\'\; ‘hicq.-.-‘a 5 \-\_\‘P‘L"\. £ O .:a\ &S 3 - s “‘.l{’ﬁl.‘h?_,
Residues on the pour plate ']é 5‘0;.';;3'}\"\ ¢\low. Q““Jl[b\&, h&s
Bubbles l“--.I A - {I‘ 5“‘!‘{‘ * i o
Surface appearance ?: o L““’Rﬁi - + - ATe aro A
Crucible and glass mass afier cooling (g): s J

K90 925 4.

Photos and micrescopy =

Deescribe features present (include file names and localions):

none

Person{s) performing work

Initial and date:

Py 3124 1w

A-74
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
: Date: :
= New -~ 43907 " 3|28 16
[ Glass Preparation details !
Angstrom Mill (ring Da;-fTirne in: | Additional milling intervals: Sieve size:
& puck) 2 minutes o200
5/38) 1 0sccondsx 3 /ODmes
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na;SO, (g) | only + bag) 30 sec. mass (g): glass mass {g):
Date/time in:
|88 915 |298.083 [Ap-ooq
Glass melt details
Crucible ID:
£57-2
Fumace ID: .
MS+£-004-15
Temperature and date/time into the fumnace;
[150°C  2[28)/6  G:30am
Temperature and date/time out of the furnace: 5 g d
[50C 3|28 /D309~
Quench details  *

Viscosily notes (describe consistency):

Same A4S - fb_rmpl'-fh

Observations (examples below):

Undissolved particles

Crystallization/phase separation

Volatilization
Color

Residues on the pour plate

Bubbles
Surface appearance

Ro tnd ssolved Solidg —
1¢laws sulfade. on
Powr o b glass ja ecuwel ble .
-lass 1n Ml"ul‘\-b oyreen .

\ass 4 ﬂ.fﬁibﬂncﬂ

Crucible and glass mass afier cooling (g):

A¥7- 903

Person(s) performing work

Initial and date:

PJBW 3\g) e

A-75
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: History and Observations

ClassTD: News-TL-93907 e 328
Glass Preparation details ' /
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:

& puck) 2 minutes 3 - 35pm

Jjaﬂfﬂp 30 seconds x 3 ;gﬂ mESLj

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance [D:
Baseline glass (g) | Na,SO, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
ap— —-—-- -
IRFE32 1285039 [Ap-00yy

Glass melt details

Crucible 1D:

§57-R

Furnace [D:

MsaekL- 006-15

Temperature and date/time into the furmace:

[160°C 3)aajie  F2[anm

Temperature and date/time out of the furnace:

150°C  3)24)1p  4:21 an,

Viscosity notes (describe consislency):

Quench details
e

Same  as me | +.

Observations (examples below):
Undissolved particles -
Crystallization/phase separation SAME 8 = pee V‘{'
Volatilization

Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

o 84.543

Photos and microscopy

Describe features present (include file names and locations):

e

Person(s) perferming work

Iutial and date:

3|8
31281

¥

A-76
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: History and Observations
Glass ID: MELM‘J:L"ISLS‘{Q Date: 31‘2,_‘ “Lo
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes I- %5 size: {target 5 prams):
31ay|i | oseondsx L | joomeh|  4.8904

Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Bﬂme 1D:

Baseline glass (g) | MNa,50, (g) | only + bag) 30 scc. mass (g glass mass (g
Date/time in: i} 4 %_
4526; 164D 174008 [HS. AT>-0p44
Glass melt details

Crucible ID:

§57-2

Furnace 1D:

Mse+L D06L-15

Temperature and date/time into the furnace:

[150°%C  3|2Y|ite 225 pm

Temperature and date/time out of the furnace:

1}S0°¢ SR¥ 1l I [ ra)
Q%E‘: :Emﬂs ! 5 J ;
Viscosity notes (describe consistency): W 1A SES.
e l-.gbuu;nl Nowced suct Q-’rﬁ’r-q\q:: [‘]:rl.ArE'j :?imh,_
e NoU i ssolved oy ds - Some Small
issolved particles L5 . J )
Crystallization/phase separation ;?\::‘ k:‘::i < ﬂ.e%gie_' C&&::ﬂﬁﬁ“ L{:f"z ‘i& ’;aﬂqw
Volatilizati . A
c;l::;hzallun ‘1.' Al §0.0 A &‘«u«f:?i! -y 4@ Vey S5 a1 .E}q .} e
Residues on the pour plate v .
Bubbles \2 bi Qﬁ * \ﬁe“oub
Surface appearance

Crucible and glass mass afier cooling (g):

JIe-30L 1

Photos and microscopy

Describe features present (include file names and locations):

nNoNnE

Person(s) performing work

Initial a‘nd date:

Prw  dad | i

A-T77
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
Glass ID: — Date:
1 New-Th-151542 = Slaghe
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes /1015
Mixture Masses " | Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass () | Na,SO, (z) | only + bag) 30 sec. mass (g} glass mass (g):
Date/time in:
199.035 (824 310 |AD- 004"
Glass melt details
Crucible [D:
757-3
Furnace 1D:
My +« £-006-)5
Temperature and dale/time into the fumace:
1150%C  3]af)i [1:877
Temperature and date/time out of the furnace: [
HE P 2] 1, [2:077
Quench details / !
Viscosity notes (describe consistency):
Observations {examples below): ndissolued Dol ias-
Undissolved particles Ve Newy suliadte o \
Crysiallization/phase separation j{:& - 0 ,Q. - Tﬁl r‘-se 4 c‘q s 8, s Arou
Volatilization fo D N Srueible
Color (~\cast 1S P l'-Kuh, Freen -
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g):
QIH 02
Person(s) performing work
Initial and date:
W 318l
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: History and Observations
. . s BPR
Glass ID: NGM‘IL_JEISLP!A Date: 2 .;ZE,’_IH.:’
Glass Preparation details
Angstrom Mill (ring Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes i1:00 PR 51
3,!‘3-?,“&’ 30secondsx = Jo 2 ""‘35!’1
Mixture Masses Angstram Mill (puck | Empty crucible | Crucible with Balance 1D:
Baseline glass () | Ma;504(g) | only +bag) 30 sec. mass (g): glass mass (g):
Date/time in:
— — 179005 [ 212041 | pp-powy
Glass melt details
Crucible ID:
957-3
Fumace [D:
mS¥ £ 00~ 15
Temperature and date/time into the furnace: N
[150°C.  3\aglie 158 pm
Temperature and date/time out of the furnace: " ’ ’ ’
NsSo’¢  3jaBlie
Quench details g
Viscosity notes (describe consistency): +
5Ame as 1% me 4t
Observations (examples below): % o
Undissolved particles SAme as 225 melt
Crystallization/phase separation
Volatilization
Color
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass afier cooling (g): _ 3 laﬂ e
RHFEOFG ou— 07248 7a
4 [

Photos and microscopy

Describe features present {include file names and locations):

Person(s) performing work

Initial angd date:

P 3|28|i

A-79
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
First Re-melt: Historv and Observations
Glass ID: Date:

MNew - OL - |9 @44 3/8/)/

" Glass Preparation detailf ~ *
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: | Sieve Archive sample mass
& puck) 2 minutes 07308 | size: (target 5 grams):
331 g —— 100ncs ] 4714
Mixture Masses Angstrom Mill {(puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g} | Na,S50, (g) | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:

A4 207 |7.640 |ane 0930 [188.818 1290. 519 |AD-008y

Glass melt details

Crucible [D:

£57- 2

Fumace ID:

M3 E-006-15

Temperature and date/time into the furnace:

Nep®c 3|31)it, 0955 am

Temperature and date/time out of the fumace:

JIS0°¢  3|31]I1L 10" 58@~,

Quench details
Viscosity notes (describe consistency): .

: Uff%ﬁ Pin oo Wi sulfete
it e No wrdtssolved parkidles - Signidiadd
Crystallization/phase separation qﬂ"“ﬂ_ﬂ'k" o suMare on alasg + 1A
Volatilization Lrweivle. Ssme Seall ?“oh'.{_{.

Color Transluser ot ceen alass ( shiaw 1A

B on o e o) ST oo D

Surface appearance ;m:mﬂml‘}# S.ﬁff{‘ Vere, Aldpg siq

Crucible and glass mass afier cooling (g): 4 f ]
2903880,

Photos and microscopy

Describe _{zamres present (include file names and locations):
L] L] L. r

nO ™2

Person(s) performing work

Initial and date:

W 3\31\1&:

A-80
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Second Re-melt: History and Observations
Glass [D: Date:
" New - 0L~ 14844 4-5-/
Glass Preparation details
Angstrom Mill (ring | Dae/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes ¥ 30am
"f’ -5~1t 30 seconds x l "FD#[ 151
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline plass (g} | Na:50, (g) | only + bag) 30 sec. mass {g): glass mass (g):
Dateftime in:
158.9/2 (288393 |AD-v0d4
Glass melt details
Crucible ID:
§57- pe,
Furnace ID:
- MILE-00b-[5
Temperature and date/time into the furnace:
}JSDDC_ -850 G.15 an
Temperawre and date/time out of the furnace:
150°C.  &-5-jy [0:1S A
Quench details

Viscosity notes (describe consistency):

Observations (examples below):
Undissolved particles
Crystallization/phase separation
Volaulization

Color

Residues on the pour plate
Bubbles

Surface appearance

V&rub-l‘kln - %‘\a.aa nivrd widh sulfade

.«-
Shme as V¥ e 1

Crucible and glass mass afier cooling (g):

A78. AR

Person(s) performing work

Inir.ia]‘and date:

W H-5-1e

A-81
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Third Re-melt: Historv and Observations

Glass ID: .
=D pew - pL- 499 Daes 5.7 ¢,
(lass Preparation details
Angstrom Mill (ring | DateTime in: | Additional milling intervals: Sieve size:
& puck) 2 minutes I 40
451 J0secondsx__ A 100 ‘h-?ﬁh
Mixmre Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline glass (g) | Na,50,(g) | only +bag) 30 sec. mass (g): glass mass (g) |
Date/time in:
— — [88.943 | 2586.833 |ADooyd/|
Glass melt details
Crucible ID: !
357-23

Furnace ID: |

ms +&-006-45

Temperature and date/time into the furmace:

[150°C  4-5./¢

[:09 pon
| Temperature and date/time out of the furnace: 0
| J180°C 4-5-1le 2:13 om
Quench details ¥
Viscosity notes (describe consistency): '
Ofme ag 1P 358 o1t
Observations (examples below): A N
Undissolved particles ;
Crystallization/phase separation ' 6 Ame oS | x rm Qﬁﬁm-ﬂ J+
Volatilization '
Coler
Residues on the pour plate
Bubbles
Surface appearance
Crucible and glass mass after cooling (g):
LEL.LY9

Photos and microscopy
Describe features present (include file names and locations):

—

Person(s) performing work

Imua_} and date:

P’d"J 4-5-1

A-82
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

First Re-melt: History and Observations

GlassID: £\ o . DL §788 Med

Date: 3- 30- 1,

(Glass Preparation details

Angstrom Mill {ring

Datv_:lg ime in: | Additional milling intervals:
& puck) 2 minutes d: oo PM

ffsﬂl " 30 seconds x f

Sieve
size:

100 pag)

Archive sample mass
{target 5 grams):

4.422

Mixture Masses ' Angstrom Mill (puck

Baseline plass (g) | Ma,S0, (g) | only + bag) 30 sec.

mass (g):

Date/time in:
1o om
3301

Q4 832 |1.642

Empty crucible

[73.997

Crucible with
glass mass (g):

215.980

Balance ID:

AD-0044

¥ Glass melt details

Crucible ID;

8§57-3

Furnace ID:

ms v+£-00(-]15

Temperature and date/time into the fumace:

N50°¢c 3)31)lk

09 ‘88 qay

Temperature and date/time out of the furnace:

[150° ¢

1055 g,

Quench details

3131114,

Viscosity notes (describe consistency):

Vecu, Ythiak .afie

of Swii=ate
-~ éf‘lErﬂ.f drﬂrﬁ L

Observations (examples below):
Undissolved particles

Crystallization/phase separation

Volatilization Glass s L.

Color m\\ o '\nxnl:u Trvaanas
Residues on the pour plate 1

Bubbles

Surface appearance

N k%d:&&b\v ed Fl-lr't'l'rﬂfs— Svrg ‘{J‘ ca~t
rownt 0 ® sudate un

lasga in crucahh?.
LN [Weejbﬁwf\ g

|30}/

Crucible and glass mass after cooling (g):

<75.45

®,

Photos and microscopy

Describe features present (include file names and locations):

naon €

Person(s) performing work

Initial and date:
3130\ 1w

p_bm_-a'la\

A-83
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)

Second Re-melt: History and Observations

Glass TD: | Date:
New -DL-8788 pod | 4.5 14,
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes qIYEm
30 nds & [
Y-5-ly N JOD moe gy !
Mixture Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID: |
Baseline glass (g) | Na,504 (g) | only + bag) 30 sec. mass (g): | glass mass (g):
Date/time in: |
i N A 174.027 sz,om - ong 4
Glass melt details i
Crucible ID: '
L £57-3 |
Fumace ID:
- Moe E-DDL-IS RS- enan
Temperature and date/time into the furnace:
l150°c.  H4-5-1¢ 1018 ann
Temperature and date/time out of the furnace:
1150°¢c. 4-S-I¢L TR
Quench details
Viscosity notes (describe consistency): +
Shme as  |% n, |+ :
Observations (examples below): ‘
Undissolved particles !
Crystallization/phase separation gimee G & !’B:j-'hﬂ ['f‘
Volatilization
Color
Residues on the pour plate
| Bubbles
Surface appearance
Crucible and glass mass afier cooling (g):
AM13.932

Person(s) performing work

Inilia]‘a.nd date:

-~ &-5-ly
B

A-84
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Exhibit A-1. Glass Melting History and Observations Log Sheets (continued)
Third Re-melt: Historvy and Observations
Glass ID: — Date:
New - DE~R188 Mad 4-5-10
Glass Preparation details
Angstrom Mill (ring | Date/Time in: | Additional milling intervals: Sieve size:
& puck) 2 minutes [ Eﬁ'ﬂq
30 nds
4-5-1 ¢ e o0 neesh
Mixmre Masses Angstrom Mill (puck | Empty crucible | Crucible with Balance ID:
Baseline plass (g) | Na,50, (g} | only + bag) 30 sec. mass (g): glass mass (g):
Date/time in:
N & 119.0%, | 270.9p3  [®-0oyd
Glass melt details
Crucible ID:
350-3
Furnace ID:

Mms £ -~ o ~ 1S

Temperature and date/time into the furnace:

I150°¢  Y-5-)b 2! 7 o

Temperature and date/time out of the furnace;

Jjspe  ¥-5-1l 2!27 po

Quench details

Viscosity notes (describe consistency):

SAme as 1T ¢ 25% pelt

Observations (examples below):
Undissolved particles : ! ‘d‘ " gn"&"m ¢ , +
Crystallization/phase separation *
Voladlization | Shme AS

Color

Residues on the pour plate
Bubbles

Surface appearance

Crucible and glass mass after cooling (g):

o470 217

Photos and microscopy

Describe features present (include file names and locations):

—

Person(s) performing work

Initial and date:

W 4-5 -1t

A-85
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets

Glass Grinding, Washing, and Filtering

Glass ID: MEML‘ f‘f‘fﬁ

(Circle):

First4 g

Second 4 g

| Tungsten Carbide Mill [ring & puck)

i_II:I'atE:

o]

30 seconds x

Additional Milling Time Intervals:

| 5-24- 1

! Sieve Size and 1D:

| IR0 mesh  sp- 153929940

DI Water Wash and Filter

Mass of Water Added, 1" | 2
{Target 50 g) | |

B . 2233 éﬂulﬁ'}ﬁ

Balance M&TE Information: Ly / Piyr-52,49
T | r
Dats bl | Mass of Water Added, 2™ 2
(Target S0 g} :
| 0. 1902, /Sn {eked
Tare Mass of New Filter l 2 ! Mass of recovered
Flus Petri Dish solution and flask
U.t9%50 f'ﬁll. 2332 ! La5.0
|
g:ass of Super-Saturated l 2 | Mass of wet sample plus |
{T:::ﬂ a8 | | / filter and petri dish ' J
E’J-‘l“@‘ Loy | BY. 04y iE L212(g

Mass of dry sample plus
filter and petri dish

3%.393¢ /éi?: .240%

L]

Tare Mass of Solution
Flask

Soy.0

Notes and Observations (if needed):

A-86
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID:

Mew-0L- 116208 mod

(Circle):

Firstd g

Second 4 g

Tungsten Carbide Mill (ring & puck)

Date:

2-4-1(p

30 seconds x a

Additional Milling Time Intervals:

Sieve Size and ID:

I20mech J;,I’AJ- 153 Y940

DI Water Wash and Filter

Balance METE Information: g.q( BLE2 f oW, 529

1 ]
Mass of Water Added, 2
= (s / E / { o (Target 50 g) /
60. 030 {50.0%5
| 2z

Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask

33,4412 [31, ousr a3 3

f x | | 2

::::; of Super-Saturated P Mass of wet sample plus
(Target 4 g) / filter and petri dish /

8 H.0064 /4. 0131 31e1]  (31.399
Mass of Water Added, 1% ' 2 Mass of dry sample plus : 2
{Target 50 g) £0.0a1y filter and petri dish /

nﬁ&ié‘e—ﬂi@-& 30.((23/3% 36H

Tare Mass of Solution
Flask

S0l % 9

Nates and Observations {if needed):

A-87
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing. and Filtering

Glass 1D: MEM‘IL“ ‘7.9.31 9

{Circle):

Firstd4 g

Second 4 g

Tungsten Carbide Mill (ring & puck)

Date: Additional Milling Time Intervals. Sieve Slze and ID:;
30 seconds x 0o
5-a4 -~ 130mesh  5)n- 153924 9%
L}
DI Water Wash and Filter
Balance ME&TE Iinformation:
! 2
Oate Mass of Water Added, 2"
bl / lo (Target 50 g)
50.029D /SO 05y
| P
Tare Mass of New Filter Mass of recovered
Plus Petri Dish 33 3029 / solution and flask
B335 /3U.37¢ Wa(s.|
Mass of Super- f 2 I 2
GI: z: of Super-Saturated Mass of wet sample phus
(Target 4 g) / filter and petri dish
L.ol4y /u.0004 29.LY4%_ /29. 0418
% | 2 { 2
Mass of Water Added, 1 Mass of dry sample plus
(Target S0 g) g . 0145 / filter and petri dish itsg
o Sa. 0200 3. |

Tare Mass of Solution
Flask

504.5 4

Motes and Observations (if needed):

A-88
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Revision 0
Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)
Glass Grinding. Washing. and Filtering
Glass ID: N € - 0L-5047 7 (Circle): First4 g Second 4 g
Tungsten Carbide Mill [ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and ID:
30 seconds x___ O
S ~24~]lp [20nesh  SN-153YH42Ye

DI'Water Wash and Filter

Balance M&TE Information: ACTL 2 42 /D"h.-' '535[

Date

Mass of Water Added, 2™

{9 (—4_ / ! I (Target 50 g)

50194 X/EO-IJI":S

Tare Mass of New Filter
Plus Petri Dish

Mass of recovered
solution and flask

3U 9004 AH.E.SQLI

90- |
:;:::; of Super-Saturated Mass of wet san'!ple plus
(Target 4 g) ool A].mg filter and petri dish 2—,5[ 5?,_.“ /"qu:ﬁ.l()
Mass of Water Added, 1* Mass of dry sample plus
(Target 50 g) filter and petri dish V2|

A O éa,a?:au

3eb1e /281453

Tare Mass of Solution
Flask

505

Notes and Observations (if needed):

A-89
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: New -DL- | 7 {Circle): Firstd g Second 4 g
Tungsten Carbide Mill {ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and 1D:
30 seconds x 0
E-2%-11, 12D mesh  $IN-153 49297¢(

D1 Water Wash and Filter

Balance M&TE Information:

perpaga ]

529

Date

0/R{1to

Mass of Water Added, 2™
(Target 50 g)

50.0340 Aﬁ-ml

Tare Mass of New Filter
Plus Petri Dish

i EN
541 4904 /

Mass of recovered
solution and flask

(095

Mass of Super-Saturated

Tare Mass of Solution
Flask

SOU (o

Glass Mass of wet sample plus
(Target4 g} filter and petri dish
getdg 4.0049 : Y.0040 24,5500 (39.31y(,
Mass of Water Added, 1% Mass of dry sample plus
(Target 50 ) / filter and petri dish /
oatdo /50 . 0007 ‘3-5505!@{ 53 121

Notes and Observations (if needed):

A-90
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: New- DL- 1271708 My

(Circle):

First4 g

Second 4 g

Tungsten Carbide Mill {ring & puck)

Date:

30 seconds x

Additional Milling Time Intervals:

O

§5-a5-1,

Sieve 5ize and |D:

[20mesh S)nN-153424990

DI Water Wash and Filter

Balance M&TE Information: AC'TL &Lﬁg _:/ DH}& -53q

Date

Mass of Water Added, 2™
(Target 50 g}

50.173% [S0.2%%

bl /1

Tare Mass of New Filter
Plus Petri Dish

]

BH.4550 /5'5.01-1 ai

Mass of recovered
solution and flask

3.0

Mass of Super-Saturated

Mass of wet sample plus

Glass
filter and petri dish
(Target 4 g) U.015(n A_.ﬂﬂ'g} 79.29 39 3% %?-,
Mass of Water Added, 1" Mass of dry sample plus
{Target 50 g) filter and petri dish
0.0u40 /50.0101

4. 240 | / .yt

Tare Mass of Solution
Flask

45

Notes and Observations (if needed):

A-91
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D: (Circle): First4 g Second 4 g
New - OL- [ 54273
Tungsten Carbide Mill {ring & puck)
Date: Additional Milling Time intervals: Sieve Size and ID:
30 d 0
5_35_“’ seconds x

IROmest, S|n-1539a¢A

Dl Water Wash and Filter

Balance M&TE Infarmation: ACTW?' ‘f Dwi -5249

Date

i g

Mass of Water Added, 2™
(Target 50 g)

5o.n343 / 820525

Tare Mass of New Filter
Plus Petri Dish

20,400 /34 5524

Mass of recovered
solution and flask

L42.4

Mass of Super-Saturated
Glass

Mass of wet sample plus

filter and petri dish
e u.0g0n fuonia 28 52 /29 UG8
Mass of Water Added, 1" Mass of dry sample plus
(Target 50 ) filter and petri dish
cn. 203 /e o0 ?:‘E:-E‘?UO/E‘&_'-MM
Tare Mass of Selution
Fla Sk m I.LLD

Notes and Observations (if n:eeded]:
Sample. stwek o filrer. - 6-'0‘-»1% 4o ari A
Seive mare aJMSS t® wash.
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: (Circle): Firstd4 g Second 4 g
New~DL-15993
Tungsten Carbide Mill {ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and ID:
30secondsx____ O _
@/R 9/ /208 _5|N- 150913605

DI Water Wash and Filter

Balance M&TE Information: A, 2£ -02 [Pwp-539
[

Mass of Water Added, 2
Date
(Target S0 g)
blr9]/
Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask
79606t
7
':la Sl e Mass of wet sample plus
355 filter and petri dish
(arget44) H,0393]
7
Mass of Water Added, 1% Mass of dry sample plus
(Target 50 g) filter and petri dish
50,2345, /
Tare Mass of Solution
Flask
504 -5

Motes and Observations (if needed):

After Oonical,
foating on top — RE’QEI#GC'! 120 mesh — SYa dips
Wit new §eived Sk ss.

da.mpff. Noticed A ot of solids (‘f?ﬂﬁﬁ)

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

Glass Grinding, Washing, and Filtering

Glass 1D:

New -bL -] 549 3

{Circle):

First4 g

Second 4 g

Tungsten Carbide Mill {ring & puck)

Date:

gggﬂlnu

30 seconds x O

Additional Milling Time Intervals;

Sieve Size and 1D:

[A0mesl, WIS ¢/13 €08

DI Water Wash and Filter

Balance ME&TE Information:

AeTL-fLod [Dw B-559

Date

Mass of Water Added, 2™
(Target 50 g)

Mass of Water Added, 17
{Target 50 g}

50.25.22/ 5 0330

Mass of dry sample plus
filter and petri dish

T-1-1(p 50.1883)50.0558
Tare Mass of New Filter Mass of recovered
Pl i Dish lution and flask
us Petri Di 3? 7?‘20 F’:‘.{,? ‘1 5 solution and flas T 3‘ {, . 9
Mass of Super-Saturated Mass of wet sample plus
Glass filter and petri dish
(Target 4 g) ‘-}‘DJ 33/4_9!5;‘ 3‘?,3‘.'- Jy ,{;4,#7&?

Tare Mass of Solution
Flask

504. 5

MNotes and Observations (if needed):

Nﬁ+¢ -}'Jm'}“ masses o+ atx":iec{
51“11{?’:25 Lrere ot fe_co.-'z-f}ebf
Kevn Bse 8/4/16
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing. and Filtering

Glass ID: M@W*DLJ- 5"'-':25’4-{

{Circle):

Firstdg

Second4 g

Tungsten Carbide Mill (ring & puck}

Date:

5-25-1

30 seconds x 0

Additional Milling Time Intervals:

Sieve Size and ID:

.’Rﬂmﬂﬁ SJU 153 YYFY (o

D1 Water Wash and Filter

Bal METE Inf tion:
alance nformation AcTL -as ,1-'

Date

b f:?xl'ﬂ,n

Mass of Water Added, 2™
{Target 50 g)

502101 /fan. 2051

Tare Mass of New Filter
Plus Petri Dish

2 27 /34 450y

Mass of recovered
solution and flask

A3 2

Mass of Super-Saturated
Glass
{Target 4 g}

Y.os4l /qmen

Mass of wet sample plus
filter and petri dish

24.16HY /gq 1yyy

Mass of Water Added, 1"
(Target S0g)

0.1445 /Eo.ﬂﬁ‘?

Mass of dry sample plus
filter and petri dish

38.229) / 39 22322

Tare Mass of Solution
Ftask

20U %

Motes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID; Mam-ﬂ'i‘&ﬂafo

(Circle):

Firstd g

Second4 g

Tungsten Carbide Mill (ring & puck)

Date: Additional Milling Time Intervals: Sieve Size and 1D:
30 seconds x [
5-as-lb 120mesh 5/ 15394 %0
DI Water Wash and Filter
Balance METE Information:
- Mass of Water Added, 2™
(Target 50 g)
'[o_/f"-f i 59, 14 ) 5/‘51,‘1{&13

Tare Mass of New Filter
Plus Petri Dish

54 405 ‘/H-l,il I

Mass of recovered
solution and flask

(bAs5.%

Miass of Super-Saturated
Glass

Mass of wet sample plus

filter and petri dish tq 900
(Target 4 g) U.o%y /Ll.ﬂll{i 34. 31921 /:‘r‘:‘lﬂ;
Mass of Water Added, 17 Mass of dry sample plus
(Target 50 g} filter and petri dish
50,2390 [‘BL 3qu 33,9222 (%4, 03213

Tare Mass of Solution
Flask

2045

Motes and Observations [if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D:

New-0L~1000

(Circle):

Firstdg

Secondd g

Tungsten Carbide Mill (ring & puck)

Date:

5-35-14

Additional Milling Time Intervals:

|
| 30 seconds x ()

| Sieve Size and ID:

S/a) 153924 $¢o

1 20mesh

DI Water Wash and Filter

Balance METE Information: AetL-mLda /PUB 524

Date Mass of Water Added, 2™
(Target 50 g}
ol15]lb 50.1122 /51,5922
Tare Mass of New Filter Mass of recovered
Plus Petri Dish / solution and flask
30,4320 [U.4t0 b40.4
Mass of Super-Saturated Mass of wet sample plus
Glass
filter and petri dish
(Target 4 g) H.0e02 [ 4.0523 Y w2 { 2q Z.Uu(g
Mass of Water Added, 1" Mass of dry sample pius
(Target 50 g) filter and petri dish

510l /50,4800

Tare Mass of Solution
Flask

3!;.'1&;1_[31- b LT

504-0

Motes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: NE.L\]‘DL*S’D?,D?'

(Circle):

First4 g

Second 4 g

Tungsten Carbide Mill {ring & puck)

Date:

5-5-1b

| Additional Milling Time Intervals:

30 seconds x D

]

T Sieve Size and 1D:

Idomesh T/a 153429 ¥ (o

DI Water Wash and Filter

i Date

Balance METE Information: TL 6 ; 2 ﬂﬁ, p §|
= - -

| Mass of Water Added, 2™

Lﬁ/.z{j Kf{g i (Target S0 g)

e mn'{%ﬂl!fﬂ.ﬁ'm

|
| Tare Mass of New Filter
Plus Petri Dish

33 .20y f 33,2 |

| Mass of recovered
solution and flask

b{1.2

Mass of Super-Saturated
| Glass
(Target 4 g)

4.0AA f/ 40107 |

|
Mass of wet sample plus
| filter and petri dish

374942 f2.90 13

Mass of Water Added, 1"

| Mass of dry sample plus

| {Target 50 g} | filter and petri dish

| 52.7 3‘%0! 50.6475 | peraE $6.775 ,é”?- 6108
Tare Mass of Solution I

| Flask Squ a

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: PU EuJ'If- N '-!.S(a (Circle): Firstd4 g Second 4 g
Tungsten Carbide Mill (ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and 1D
30 seconds x D
5-25-16 120mesh SN - 53924940

DI Water Wash and Filter

Balance M&TE Information: AeTr -ALOR ’/‘r_ﬂ?m & ~ 539

Date

b1l

Mass of Water Added, 2"
(Target 50 g)

Tare Mass of New Filter
Plus Petri Dish

34.9029 [ %H. 4

Mass of recovered
solution and flask

50.009/ /50.091"7
T

b94 . )

Mass of Super-Saturated
Glass
(Target 4 g)

4 0071 0445

Mass of wet sample plus
filter and petri dish

Mass of Water Added, 1"
(Target 50 g)

50.29 Eiéo.ms-a

Mass of dry sample plus
filter and petri dish

29,433 jj"j"_ﬂff,g?

78-5658 ] 38. 215¢

Tare Mass of Solution
Flask

504.5

MNotes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D:

New-0L-F0%90

[Circle):

First4 g

Second 4 g

Tungsten Carbide Mill [ring & puck)

Date:

5-—-?6—)15

0

30 seconds x

Additional Milling Time Intervals:

Sieve Size and 1D:

RO megh SN ~1534H99 Y

DM Water Wash and Filter

Balance ME&TE Information: H' CTL - & M/m 8- 5-3(_3,

Date

Mass of Water Added, 2™
{Target 50 g)

o Ja1]1(, 50.109! [s50.0%77
/
Tare Mass of New Filter M fr red
34.50 8¢ | Massolrecove
Plus Petri Dish ; i
us Petr 34 33 -?ff I - solution and flask 69 é,;? {J’
Mass of Super-Saturated / Mass of wet sample plus
Glass
fil d i

(Target 4 2 40 9ga dpnod | P 1392095 /7 9py 5

[ r )
Mass of Water Added, 1" Mass of dry sample plus 39.8751 / 8.4 Y
(Target 50 g) filter and petri dish Si g 2 Q

AT gty

Tare Mass of Solution
Flask

5D. -2;49’,’5'9 813

S04.5

Motes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D: (Circle): Firstd g Second 4
New- DL~ Ipg2uqmad T
Tungsten Carbide Mill {ring & puck]
Date: Additional Milling Time Intervals; Sieve Size and ID:
30 seconds x L'?
2-Ab-/C 120meg 8 /0-157 YayT%e

DI Water Wash and Filter

Balance M&TE Information: .q eTL- 6;‘ %) jr'Dla.} f-539

Date Mass of Water Added, 2™
[Target 50 g}
b ]2a)1w L |22 )1 50.0645 [50.3238
Tare Mass of New Filter Mass of recovered
Plus Petri Dish lution and flask
u 1 SQ.QDW/‘??.ESM solution and flas 04G.3

Mass of Super-Saturated
Glass
(Target 4 g)

Mass of wet sample plus
filter and petri dish

Mass of Water Added, 1%
(Target 50 g)

%n&-m/ﬁ{ 172

S'ﬂ-iiﬁf.jfo. 1356

Mass of dry sample plus
filter and petri dish

37.9307 /39, 285%

368971 38,17 23

Tare Mass of Solution
Flask

504.4

Notes and Observations (if needed):

A-101




SRNL-STI-2016-00708
Revision 0

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

Glass Grinding, Washing. and Filtering

Glass ID: New-IL - nal {Circle): First4 g Second 4 g
Tungsten Carbide Mill {ring & puck)
Date: 1. Additional Milling Time Intervals: Sieve Size and ID:
| | 30 seconds x 0
L S5l | 120 mesh S/N - 15392 99

D Water Wash and Filter

Balance M&TE Information: 4 o TL~BLD2 [ pw 6-53‘?

| 0 Mass of Water Added, 2™
ate (Target 50 g) |
1 L blazf i | 50.2358/525587
Tare Mass of New Filter Mass of recovered

| Plus Petri Dish

solution and flask

| |31, 9375 33 2848 095 0 !
| Mass of Super-Saturated Mass of wet sample plus [
{ g!::E ia | filter and petri dish I
| (Target4g) Y o059 /40220 39,0735 /38.3299
| I T 7 C
Mass of Water Added, 1" | Mass of dry sample plus
(Target 50 g) | filter and petri dish {
| 50.23/6 /50,0368 138169/ [37.5384 |
| & [

Tare Mass of Solution I

| Flask | 5&45

Notes and Observations (if needed):

A-102




SRNL-STI-2016-00708
Revision 0

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

Glass Grinding. Washing, and Filtering

Glass ID: ircle): i
ass N"E\ﬂ ) DL . t]. S ,.].qg (Circle} Firsta g Second 4 g
Tungsten Carbide Mill {ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and ID:
30 seconds x D
O-RlL-1L 120 megh  S/N - 153929 ¥

DI Water Wash and Filter

Balance M&TE Information:

ACTL-pLon _f

We-539

Date

&[] 1

Mass of Water Added, 2™
({Target 50 g}

Tare Mass of New Filter
Plus Petri Dish

34.5131 /23.120L3
T

Mass of recovered
solution and flask

50.2¢58/50. 2607

@9L.0

Mass of Super-Saturated
Glass
(Target4 g)

Mass of wet sample plus
filter and petri dish

Mass of Water Added, 1*
(Target 50 g)

4.0122 /4,0143
{

S0-2367 /50.0197
!

Mass of dry sample plus
filter and petri dish

29. 1342 /37 ?W}j

Tare Mass of Solution
Flask

504.5

£ -NﬂS;’é’&. §1718

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: New- DL- l ‘-}344 (Circle): Firstd g Second 4 g
Tungsten Carbide Mill {ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and ID:
30 seconds x o
5-3b-l |20 mesh SIN-153%4 9l

Di Water Wash and Filter

Balance ME&TE Information: AcTL - ALoa | -anB—E 39

e Mass of Water Added, 2™
(Target 50 g)
lojaz] 1t $0-1870] 50.224¢
Tare Mass of New Filter Mass of recovered
Plus Petri Dish futi d flazk
| 34.5m2 347809 |7 o (c41.5
[
Mass of Super-Saturated Mass of wet sample plus
Glass .
(Target 4.g) 40368 /401173 fiter and petri dish 794306 /39-t29/

Mass of Water Added, 1"
(Target S0 g)

50.0 :fgj,*sa.;mq

Mass of dry sample plus
filter and petri dish

38.2925[38.5940

Tare Mass of Selution
Flask

504. 5

T

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing. and Filtering

Glass ID: H'E\H-I.L- 5‘] 5‘3

(Circle):

Firstd4 g

Secondd g |

Tungsten Carbide Mill (ring & puck)

Date: Additional Milling Time Intervals: Sieve Size and ID:
i 0 1D Megh
30 seconds x |

5-2\-1lg 5/h. 1534 2u8u

DI Water Wash and Filter
Balance METE Information: BeTL - ALoa IIJ? We _53.?
Date Mass of Water Added, 2™

{Target 50 )
le JR3]1G 50.02 49/50.2258
¥ [ 'l'

Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask

393667 /34.104p

G497.9

]
*

Mass of Super-Saturated
Glass

Mass of wet sample plus

i
]
[

(Target 4 ¢ 401% [4.1555 | MereePemeE ?33. 9Y02/7P %2 |
Mass of Water Added, 1" I Mass of dry sample plus | ‘ -
(Target 50 g) 5?; {; &‘?‘F:/fﬂ' ) IRS"’*” filter and petri dish p"? o ;J? - é""} -
Tare Mass of Solution I

Flask 5‘ s \‘_f, 5

Notes and Observations (if needed):

A-105



SRNL-STI-2016-00708
Revision 0

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

Glass Grinding, Washing, and Filtering

Glass ID: "U'EW-"IL' 151U

(Circle):

First4 g

Second4g

Tungsten Carbide Mill {ring & puck)

Date: Additional Milling Time Intervals: Sieve Size and ID:
I
30 seconds x O i %h
52\ | 5N - 15801144

Dl Water Wash and Filter

Balance M&TE Information:

AeTL-&L02

wh- 539

Date

Mass of Water Added, 2™
(Target 50 g)

o |23]1 G 50-1297/50 0g09
Tare Mass of New Filter Mass of recovered
Plus Petri Dish 3 q . ?j’{ﬁ |i3 ..E-RD"-F solution and flask I ?j,_. /
ass of Super-Saturatad | Mass of wet sample plus
(Target 4 ) 4.0393)4.0751 | P 127344, /38 53,0
Mass of Water Added, 1" ! Mass of dry sample plus | |
{Target 50g) 50,0141 J / 50.1259 filter and petri dish 35604 !3%%‘

Tare Mass of Solution
Flask

504 .5

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: . i
355 N 010- DL- 8,} 6”3 ﬂLﬁD (Circle) Firstdg Second 4 g
Tungsten Carbide Mill (ring & puck)
Date: Additional Milling Time Intervals: ] Sieve Size and 1D:
30 seconds x o ' f
S-31-16 [120Merkh  §iN-1534949Y¢

DI Water Wash and Filter
I_Eahnr:e METE Information: At TL - 53— bR fDW E. - 5‘3?
|

:; | Mass of Water Added, 2"
l; Ll | [Target 50 g)
| Llad]il, | 50.1049 |50. 967
|
Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask
4929 ) 3y.0310 | ©93.]
:::ii LR e T o | | Mass of wet sample plus
| filter and petri dish
(Target 4 g} 1H.0157) 4.0853 | 78.9695 /37 517
| = g T
Mass of Water Added, 1 | Mass of dry sample plus 38. 1809[3¢.435 S
(Target 50 g) filter and petri dish

ian.aﬁa},ﬂa.re@ 1,

Qur h‘l.‘n;m

Tare Mass of Solution
Flask

S04Y.5

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D: NEW-01 11120 {Circle): First 4 g Second 4 g
Tungsten Carbide Mill (ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and 1D:
30 second 0 LA,
seconds x
5 -3 1o sfy - 163421940

DI Water Wash and Filter

Balance M&TE Information: AL Th~ E)J-E'Q | Dl A-539

Date

Mass of Water Added, 2™
{Target 50 g)

Tare Mass of New Filter
Plus Petri Dish

(ﬁj.i 2// %

39.4503 [34.8527

Mass of recovered
solution and flask

50 .§ 123,,’50-;@?3

12.3

Mass of Super-Saturated
Glass

Mass of wet sample plus
filter and petri dish

(Target 4g) 4. 0358/4.013) 39. 1659 /39.953/
T T ‘r —

Mass of Water Added, 1% Mass of dry sample plus

(Target S0 g) filter and petri dish

50. 5‘35&;50.@1‘}4

33.2pP59 }5’9 to3s

Tare Mass of Solution
Flask

So4.5

Motes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)
Glass Grinding, Washing. and Filtering
| |
Glass ID: NEW-T| -G8, | (Circle): Firstd g Second 4 g
Tungsten Carbide Mill (ring & puck)
| Date: i Additional Milling Time Intervals: Sieve Size and ID:
: 120 Mgs,,
30 seconds x 0
le-]-]lz ! SIv- 15342080
Dl Water Wash and Filter
Balance M&TE Information: £} ¢ 7 . BLD. [IwR— 539
Date Iﬂass c:f;:a;er Added, 2™ l
arget 50 g
b)23] il S 1728/ 50. 150]

Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and fask

13- 00l *f{b{,‘,wgq b £8.2
I:;:: of Super-Saturated Mass of wet sample plus

filter and petri dish
(Terget 4) 4.0274[4p4p 9 376349/ 36 ¢t00
T 7

Mass of Water Added, 1* Mass of dry sample plus
(Target 50 g) filter and petri dish 717053

50.09,2]50.2459 6. bpe | P00z
Tare Mass of Solution
Flask

504 -3

MNotes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: ME“"IL- "-':1, moq

(Circle):

First4 g

Second 4 g

Tungsten Carbide Mill {ring & puck)

Date:

-2-1

30 seconds x 0

Additional Milling Time Intervals:

Sieve Size and ID:

120 Mest,
/N - 183424300

DI water Wash and Filter

Balance M&TE Information: j.] CTL - &L 03 D '-U3 -53 g

Date

Mass of Water Added, 2™
(Target 50 g)

6jag)i 50.09%/50.195 9
Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask
34. 3920728332 £9/.3
E‘,: :: R Mass of wet sample plus
(Targetd g) filter and petri dish

Mass of Water Added, 1
{Target 50 g)

4.09 ?fff"f. 0207

5'-’«'*-”#3!5#.3::?7

Mass of dry sample plus
filter and petri dish

38.4219 (39388 _
78.2 7%/ 31, 87§

38-3

Tare Mass of Solution
Flask

50¢. (o

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)
Glass Grinding, Washing. and Filtering
Glass ID: NEW—IL- y (Circle]): First4 g Second 4 g
Tungsten Carbide Mill {ring & puck)
Date; Additional Milling Time Intervals: Sieve Size and ID:
20 M
30 seconds x 0 E&I.l.
bo-1-16 5/0- 1534244u0

D Water Wash and Filter

Balance M&TE Information: deTL - B"- -2 }?W.&*Hﬂ?
Mass of Water Added, 2™
e (Target 50 g)
(p-29-1¢ 50.2962[50.5245
!
Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask
1380 |74 9494 (0 89.1
Mass of Super-Saturated
Glass :r;lass of :.-et 5?3 plie plus
t t
(Target ) 4.0235 J4.0pg |t 139600 /391435
; 4 -
Mass of Water Added, 1° Mass of dry sample plus
(Target 50 g) filter and petri dish
51'}.0',?:1;21}55-5}'6&5 3’.’.5&32!1?, Mq3

Tare Mass of Solution
Flask 5 D ?' 5

Notes and Observations (if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass ID: MEW"IL‘ ,?",l'?‘-f‘? {Cirde): Firstd g Second 4 g
Tungsten Carbide Mill (ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and ID:
30 seconds o
-2 " 120 Meshy  IW-157 4494
D1 Water Wash and Filter
Balance ME&TE Information; ﬂCT‘d *34’.6“; /'.1'?1'.:} 6 _5-3?
r i 7

Date Mass of Water Added, 2™

{Target S0 g

G[25)it 50.82 w};ﬁz 1032
Tare Mass of New Filter Mass of ed
Plus Petri Dish '%' -2 5“?5/ 3 45 73 S su?utl:n ;E:: :I‘:'-k
3457 . §

g:::z it [ Mass of wet sample plus

filter and petri dish
(Target 49 4,003 /4 03¢ 19.J038 J37.1%2¢
Mass of Water Added, 1" Mass of dry sample plus
{Target 50 g) filter and petri dish

fﬂ.mﬁ;f 50,4775 s J38.2103
Tare Mass of Solution
Flask
504.5

Motes and Observations (If needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass 1D: — : i
ass Mﬂlﬂ ‘_LL <10 3!5} (Circie) First4 g Second 4 g
Tungsten Carbide Mill {ring & puck)
Date: Additional Milling Time Intervals: Sieve Size and ID:
0
30 seconds x
lo-2-/¢ IRomesh  Sn- 1534293

DI Water Wash and Filter

Balance M&TE Information: ACT - ‘.&L 62 ’f'J}

1) B-539

Date

Cr;:t‘ﬂftf!ébbjm

Mass of Water Added, 2™
(Target 50 g)

540405
4s.obel
HB.PWo

50.2359\ 59. 103l

Tare Mass of New Filter
Plus Petri Dish

Mass of recovered

qu 5 W_[_;l{-,_za.sﬁ solution and flask tﬂ .75? , dq
g‘:as; of Super-Saturated Mass of wet sample plus
ass =
(Target 4 g) y '0325;/ 4002 filter and petri dish 3?&3 FQ\SE- (755

Mass of Water Added, 1*
(Target 50 g)

Mass of dry sample plus
filter and petri dish

Tare Mass of Solution
Flask

50%5'51/5 0.0507

504.5

3?-535&\3;?. 928y

utg}ﬁr&nbsewatinns (if needed):
ot ed — 12:!00 pm.

Sta

- Jﬂm.ﬂ'lf WA s I.IEr-.b slow 'C:Hfr"ma.

~ 5.avpm. - T Put the £iltered 'quid ia ada oo v ble
and covered the rest Wity Para@inag. T had conplefed
Jhé ﬁqwuptf_* 5‘& D"‘- r.nse H'-’-D .

oh PO Ly 4n qsqd,u{’ Tinge HaD.

Aaited back i \tering

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

Glass Grinding, Washing, and Filtering

Glass 1D: LH m'ﬂﬁp‘f-b}'.}

(Circle):

Firstd g

Second 4 g

Tungsten Carbide Mill {ring & puck)

Date:

b -2-/

30 seconds x

Additional Milling Time Intervals:

O

Sieve Size and 1D:

20 mesh Sy 15 9%,

DI Water Wash and Filter

Balance M&TE Information: ACTL BLOR | Dw 3"5:5,?

Dat

b

G- 3-14

Mass of Water Added, 2™
{Target 50 g)

50,71746/50. 2617
Fi

Tare Mass of New Filter
Plus Petri Dish

Mass of recovered
solution and flask

3¢ 2

Mass of Super-Saturated P e
Glass
filter and petri dish
(Target 4 g) H.ﬂ?ga,}ff.gwn 3?*’]3&5_!39_05;511

33.10 ?af/gf, 55¢3

Mass of Water Added, 1"
(Target 50 g)

50.1243(50.12 40

Mass of dry sample plus
filter and petri dish

3u8:3)3 8. 0922

Tare Mass of Solution
Flask

S509.5

MNotes and Observations {if needed):
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Exhibit A-2. Glass Grinding, Washing, and Filtering Log Sheets (continued)

Glass Grinding, Washing, and Filtering

Glass IE:EMG- -z.ﬂw- Cewh-u.;f 2

(Circle):

First4g

Second 4 g

Tungsten Carbide Mill (ring & puck)

Date:

b-2-104

o

30 seconds x

Additional Milling Time intenvals:

Sieve Size and I1D:

I120mesh SN 153 929 946

DI Water Wash and Filter

Balance METE Information: H OTL ~ 61 02 wa 6 _5.34?

Date

Mass of Water Added, 2™
{Target 50 g)

M!EQ!!&J 5&.3?27};59,,255
Tare Mass of New Filter Mass of recovered
Plus Petri Dish solution and flask

EﬂSbf{Bﬁﬂ*fﬂ L9l ¢
:::is; of Super-Saturated ::::::f;mt:? : E:f -1
nd petri

(Target 4 g) t m‘-’f%/t},pgqf 37698 3%9.%0 ¢l
Mass of Water Added, 1" Mass of dry sample plus
{Target 50 g) filter and petri dish

S0 -WT?’;"FG-MW

Zb. -:fwjjf. 29

Tare Mass of Solution
Flask

So%. S

Motes and Observations (if needed):
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Table A-1. Summary of Data Recorded During Re-Melting of Sulfur Saturated Glasses

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

Zg | 23 |22, | %5 | E3 |28, | 2s | 23 |E&,
Glass Identifier 55 E§ Ei:n SE E§ Ei:n SE E@ Ei;
— 2 O = - = 2 O = O 2= = 2 O = O 2=
= O % | §£° SO g% | 8E° = O = §EC

= =% | 2% = =% |23 z S* | 2%
New-OL-8445 178.256 | 281.008 | 280.597 178.301 nm 277.723 178.318 275.959 275.658
New-OL-8788Mod 173.997 | 275.980 | 275.450 174.027 | 273.097 | 272.932 174.076 270.983 270.717
New-OL-14844 188.818 | 290.519 | 290.288 188.912 | 288.393 | 288.212 188.943 286.833 286.649
New-OL-15493 179.081 | 281.371 | 281.137 179.300 | 279.348 | 278.945 179.267 277.892 277.683
New-OL-17130 175.721 | 276.509 | 276.266 175.725 | 274.172 | 273.974 175.747 272.064 271.800
New-OL-45748 177.555 | 279.366 | 279.265 177.710 | 276.761 | 276.629 177.630 275.273 275.007
New-OL-54017 178.254 | 280.116 | 279.963 178.662 | 277.834 | 277.716 178.715 nm 278.828
New-OL-57284 179.886 | 282.013 | 281.671 179912 | 279.829 | 279.439 179.912 276.725 276.390
New-OL-62380 179.077 | 281.168 | 281.005 179.133 | 278.677 | 278.512 179.104 277.360 277.181
New-OL-80309 188.878 | 290.128 | 289.956 188.915 | 288.202 | 288.050 188.981 286.348 286.183
New-OL-90780 175.716 | 277.545 | 277.395 175.800 | 274.974 | 274.779 175.814 273.064 272.875
New-OL-100210 176.535 | 279.170 | 278.677 176.572 nm 276.470 176.556 274.104 273.320
New-OL-108249Mod | 177.548 | 279.388 | 279.105 177.649 | 276.554 | 276.407 177.685 274.825 274.600
New-OL-116208Mod | 173.988 | 276.211 | 275.973 174.069 nm 274.335 174.129 273.128 272.924
New-OL-122817 175.071 | 276.756 | 276.404 175.129 | 274.812 | 274.336 175.128 272.738 272.202
New-OL-127708Mod | 176.542 | 277.745 | 277.047 176.811 | 275.456 | 275.275 177.517 273.975 273.126
New-IL-456 175.070 | 276.803 | 276.589 175.090 | 275.225 | 275.039 175.092 273.634 273.490
New-IL-1721 178.259 | 281.213 | 280.963 178.272 | 278.174 | 277.770 178.270 276.434 276.090

nm — not measured
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Table A-2. Summary of Data Recorded During Washing of Sulfur Saturated Melts (continued)

First Re-Melt Second Re-Melt Third Re-Melt
%) D %) %) %) %)

g- | 2 |E&._ go | Em | &~ go | Ew | E&_
. S | Eg |2 =T | £z | £33 =S | £z | 253
Glass Identifier E § S 2 S 2 .%o E § S 2 S ¢ .%o E § S 2 S 2 %o
52 | 32 |s0% 52 | 52 | s0% ;2 | 32 | sC%
£5 2% 2=0 23 2% 2=0 20 2% 2=0

2 S = < = E S <R = E S =2 «R =

= = B = = = =
New-IL-5253 179.078 | 280.339 | 280.015 179.085 278.700 | 278.318 179.091 277.002 276.737
New-IL-5255 179.877 | 281.764 | 281.535 179.920 nm 280.407 179.907 279.217 278.971
New-1L-42295 175.064 | 277.182 | 276.952 175.085 275.792 | 275.618 175.085 274.221 274.023
New-IL-70316 176.528 | 279.326 | 279.133 176.576 278.105 277.956 176.579 276.921 276.790
New-I1L-87749 177.539 | 279.337 | 279.030 177.565 277960 | 277.737 177.572 276.555 276.400
New-I1L-93907 188.826 | 291.161 | 290.925 188.915 288.083 287.903 188.833 285.039 284.543
New-IL-103151 175702 | 277.547 | 277.232 175.787 276.652 276.060 175.756 274.828 274.604
New-IL-151542 174.008 | 276.642 | 276.366 174.035 274310 | 274.022 174.015 272.691 272.487
EWG-LAW-Centroid-2 | 173.990 | 276.373 | 276.157 174.058 275.085 274.800 174.003 273.658 273.319
LAW-ORP-LDI(1) 177.536 | 278.541 | 279.811 177.573 278.710 | 278.422 177.531 277.452 276.718

nm — not measured
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Table A-2. Summary of Data Recorded During Washing of Sulfur Saturated Melts

First Wash Sample Second Wash Sample e

]

_ 1 - - _ v - - = g

3 s | E . ki ] 5 & | £ 3 g 5 > | £
58 | 2 | 3 3 E® | E® | E® | 2 | % 3 8 | =23 | 8 | 2 _
E = £ = < ~ 4 = 4 = E = £ = < = 4 = 4 = = )
> .2 s = C 22 gz > .2 = = C ) gz = T
Glass Identifier Za « < e = a = a Za « < 2= - a &= A S 5%
= - A = oD R = oz (Tl = 2 S RC) < = oz (Tl A S
° = S 2= S s & > = ° = S e S s & - = z
29 = ] 2 g ] 59 29 = = Z g ] 59 = S H

g & © = 53 S & 8 & 5~ o = 53 S 8 & &

= g S o @ = ST = 2 S - » = s 2
— 1=) 7] e = = — =) 7] e = = < “5
g~ 2 » g 2 2« g~ 4 » g 2 2 B

& k g = g g g Z 2 = g g g

= = = < = = L
New-OL-8445 34.483 3.9986 | 50.2332 | 50.1802 | 39.1086 38.393 343732 | 4.0074 | 50.2575 50.606 39.2226 | 38.2908 | 504.6 695
New-OL-8788Mod 34.4629 | 4.0157 | 50.2846 | 50.1092 | 38.9695 | 38.1804 34.631 4.0853 | 50.1265 | 50.4667 | 39.1513 | 38.4355 | 504.5 693.1
New-OL-14844 345172 | 4.0368 | 50.0193 50.187 39.4306 | 38.2725 | 34.7809 | 4.0173 | 50.2274 | 50.2286 | 39.6271 38.594 504.5 697.8
New-OL-15493 34.742 4.0133 | 50.2422 | 50.1883 | 39.3654 nm 34.689 4.0152 | 50.3201 [ 50.0558 | 39.4768 nm 504.5 686.8
New-OL-17130 34.4503 | 4.0358 50.536 50.1123 | 39.1659 | 38.2859 | 34.8537 | 4.0131 | 50.0794 | 50.2243 | 39.4551 | 38.6035 | 504.5 672.3
New-OL-45748 345131 | 4.0122 | 50.2367 | 50.2658 | 39.1342 | 38.1405 | 33.1263 | 4.0143 | 50.0197 | 50.2607 | 37.7417 | 36.8178 | 504.5 696
New-OL-54017 34.8004 | 4.0006 50.006 50.1844 | 39.5371 | 38.6121 | 34.3524 | 4.0005 50.03 50.0175 39.051 38.1457 | 504.5 696.1
New-OL-57284 343781 | 4.0541 | 50.6995 | 50.2107 | 39.1544 38.239 34.4564 4.015 50.1927 | 50.3057 | 39.1442 | 38.2382 | 504.5 698.2
New-OL-62380 348115 | 4.0341 50.278 50.1905 | 39.7927 | 38.9322 | 34.1176 | 4.0141 | 51.3941 | 51.4085 | 38.9609 | 38.0312 | 504.5 695.7
New-OL-80309 33.1304 | 4.0369 52.739 52.6789 | 37.6992 | 36.7765 | 33.8916 | 4.0107 | 50.6475 50.176 38.4613 | 37.6108 | 504.5 687.2
New-OL-90780 34.3284 | 4.0982 50.214 50.1091 | 39.2645 | 38.2951 | 34.5684 | 4.0804 | 50.1813 | 50.0937 | 39.4045 | 38.4714 [ 504.5 687
New-OL-100210 344326 | 4.0693 | 51.0164 | 50.1122 | 39.3062 38.215 34.467 4.0533 | 50.8946 | 51.5822 | 39.2446 | 38.2496 | 504.6 690.4
New-OL-108249Mod 329017 | 4.0616 | 50.1136 | 50.0645 [ 37.9307 | 36.8987 | 39.0801 | 4.1772 | 50.1356 | 50.3238 | 39.2859 | 38.1783 | 504.4 696.3
New-OL-116208Mod 32.8972 | 4.0064 | 50.0563 50.026 37.5691 36.663 34.065 4.0131 | 50.0914 | 50.0395 | 38.7659 | 37.7689 | 504.5 698.7
New-OL-122817 34.8004 | 4.0089 | 50.1176 50.074 39.556 38.5096 nm 4.009 50.0627 | 50.0021 [ 39.3146 | 38.1867 | 504.6 695.8
New-OL-127708Mod 34.455 4.0156 50.049 50.1736 | 39.2939 | 38.2461 | 33.0491 | 4.0032 | 50.0101 | 50.2308 | 37.8353 | 36.9417 | 504.5 687.6

nm — not measured
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Table A-2. Summary of Data Recorded During Washing of Sulfur Saturated Melts (continued)

First Wash Sample Second Wash Sample =

(=]

5 C - - ) g 5 C < - ) 5 C E
E — ) L L E —_~ E —~ E — ) L L E —~ E —~ 'ﬁ :2 P
=5 = = = = = = & = = = = = =8 = & g - 2
53 S | o | e | 5| £5 | 5% S| S| Ta| 5| 5 | £ | ix
Glass Identifier Za 4 % %” ‘E = 5 a % a za 4 ‘E %” ‘E et 5 a % a s g =
°E A = £ = S 5 E > £ °E g = £ = S s E > £ g g <
23 = = S o =2 29 = = 12 7] 7 = % =
Z & O 5 = =2 I~ S A g~ < = = =3 Z ~ 8 A -

=z s 2 2 s T2 = s : ° - T3 g S

e A £ S 2 2 < L= 2 S S 2 2 < 2 z

= ] > > < ] = S = = s s

S = = = = = = = =
New-IL-456 34.8029 4.007 50.2932 | 50.0091 39.4331 38.5688 | 34.4836 | 4.0475 | 50.1057 | 50.0917 39.086 38.2154 | 504.5 694.1
New-IL-1721 34.4375 4.0054 50.2316 50.2358 39.0735 38.1671 33.7868 4.0226 50.0368 52.5583 38.3249 37.5384 504.5 695
New-IL-5253 343667 | 4.0192 | 51.4677 | 50.6249 [ 38.9402 | 37.9464 34.104 4.1555 | 50.1284 | 50.2258 | 38.7121 37.847 504.5 697.9
New-IL-5255 33.0064 | 4.0274 | 50.0918 | 51.6788 | 37.6348 | 36.6867 | 34.1484 | 4.0409 | 50.2459 | 50.1501 38.66 37.7083 | 504.5 688.2
New-IL-42295 33.788 4.0239 50.0722 50.2762 38.6006 37.5638 34.4694 4.0104 50.2665 50.5045 39.1935 38.3493 504.5 689.1
New-IL-70316 33.7688 | 4.0184 [ 50.0145 50.038 38.6485 | 37.6527 | 34.3228 | 4.0004 50.02 50.0656 | 39.0975 38.1305 | 504.5 696.1
New-IL-87749 34.5575 4.0036 50.1314 50.8262 39.1038 38.1657 34.5735 4.0364 50.6775 50.1092 39.1926 38.2103 504.5 696.8
New-IL-93907 34.382 4.0991 50.1143 50.0445 38.8279 38.2778 32.8932 4.0207 50.3097 50.1559 37.3886 36.6838 504.6 691.3
New-IL-103151 349567 | 4.0325 [ 50.1655 50.0359 | 39.6382 38.585 34.2059 | 4.0626 | 50.0567 | 50.1036 | 38.6955 [ 37.9288 | 504.5 672.2
New-IL-151542 32.934 4.0393 50.0191 50.1247 37.3946 36.5604 33.8204 4.0751 50.1258 50.0808 38.536 37.5045 504.5 695.1
EWG-LAW-Centroid-2 | 33.0508 4.009 50.0479 | 50.3475 37.6784 | 36.7504 | 35.0407 | 4.0548 | 50.1676 | 50.0255 [ 39.6061 38.6529 | 504.5 691.8
LAW-ORP-LD1(1) 33.107 4.045 50.1243 50.2349 | 37.7365 36.6863 | 34.5543 4.044 50.124 50.2617 | 39.0452 | 38.0929 | 504.5 694.2

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

Revision 0

EWG-LAW-Centroid-2-SM

LAW-ORP-LD1-1-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-1L-103151-SM

New-1L-151542-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-IL-1721-SM

New-1L-42295-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-1L-456-SM

New-1L-5253-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-1L-5255-SM

New-IL-70316-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-1L-87749-SM

New-1L-93907-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)
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New-OL-100210-SM

New-OL-108249Mod-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-OL-116208Mod-SM

New-OL-122817-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-OL-127708Mod-SM

New-OL-14844-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)
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New-OL-15493-SM

New-OL-17130-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-OL-45748-SM

New-OL-54017-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-OL-57284-SM

New-OL-62380-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-OL-80309-SM

New-OL-8445-SM
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Exhibit B-1. Photographs of the Sulfur Saturated Melts (continued)

New-OL-8788Mod-SM

New-OL-90780-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts
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EWG-LAW-Centroid-2-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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LAW-ORP-LD1-1-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-1L-103151-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-1L-151542-SM

B-19



SRNL-STI-2016-00708

Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-IL-1721-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

New-11L-42295-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-IL-456-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-1L-5253-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-1L-5255-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-IL-70316-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-1L-87749-SM

B-26



SRNL-STI-2016-00708

Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-1L-93907-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-100210-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-108249Mod-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-116208Mod-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-122817-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-127708Mod-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-14844-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-15493-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-17130-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-45748-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)

New-OL-54017-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-57284-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-62380-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-80309-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-8445-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-8788Mod-SM
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Exhibit B-2. Optical Micrographs of the Sulfur Saturated Melts (continued)
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New-OL-90780-SM
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Exhibit B-3. Observations from Optical Microscopy of the Sulfur Saturated Melts

Glass ID

Observations

EWG-LAW-Centroid-2-SM

Very few sulfur-filled bubbles; glass is slightly opaque with obvious
swirling

LAW-ORP-LD1-1-SM

Very few sulfur-filled bubbles; sulfur inclusion; glass is darker and
translucent; some swirling

New-IL-103151-SM

Glass is almost completely translucent with very faint swirling; large
sulfur-filled bubbles throughout glass; many sulfur inclusions

New-IL-151542-SM

Very few sulfur-filled bubbles; slightly translucent glass with some
swirling; sulfur inclusions; many very small clear bubbles

New-IL-1721-SM

Many small clear bubbles; many sulfur inclusions; glass is opaque; no
visible sulfur filled bubbles

New-IL-42295-SM

Some smaller sulfur-filled bubbles; glass is slightly translucent with some
faint swirling

New-1L-456-SM

A few larger sulfur-filled bubbles; glass is relatively translucent with
swirls of opaque yellow; many small clear bubbles

New-1L-5253-SM

Many sulfur inclusions; very few mid-sized sulfur-filled bubbles; glass is
darker and somewhat translucent with swirling; possibly some smaller
clear bubbles

New-IL-5255-SM

Very few bubbles; only a few sulfur-filled bubbles; glass is opaque and
light in color

New-IL-70316-SM

Few scattered bubbles; some larger bubbles; glass is opaque; sulfur
inclusions

New-1L-87749-SM

Some medium-sized sulfur-filled bubbles; glass is relatively translucent
with faint swirling; sulfur inclusions; many small clear bubbles

New-1L-93907-SM

Some large clear bubbles; many sulfur inclusions; many smaller bubbles;
glass is not completely opaque and has some faint swirling

New-OL-100210-SM

Some small clear bubbles; many visible sulfur inclusions; glass contains
swirls and is not completely opaque; some larger sulfur-filled bubbles

New-OL-108249MOD-SM

A few mid-sized bubbles; glass is uniformly opaque; many sulfur
inclusions

New-OL-116208MOD-SM

Few bubbles; bubbles range in size from small to large; many yellow
bubbles; many sulfur inclusions; glass is opaque

New-OL-122817-SM

Many very small bubbles; a few larger bubbles; possible very light-
colored crystals

New-OL-127708MOD-SM

Many small bubbles; very few larger bubbles; glass is opaque with sulfur
inclusions

New-OL-14844-SM

Many small clear bubbles; possible crystals; glass is slightly translucent;
no visible sulfur-filled bubbles

New-OL-15493-SM

Only a few random clusters of smaller bubbles; glass is completely
opaque; no visible particles
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Exhibit B-3. Observations from Optical Microscopy of the Sulfur Saturated Melts (continued)

Glass ID

Observations

New-OL-17130-SM

Virtually no bubbles present; very small sulfur inclusions; uniformly
opaque with some faint swirling

New-OL-45748-SM

Many smaller sulfur-filled bubbles; opaque glass with obvious yellow
swirling; many larger sulfur-filled bubbles; many sulfur inclusions

New-OL-54017-SM

Very few bubbles; white inclusions; very small bubbles; glass is dark and
opaque

New-OL-57284-SM

Many bubbles; sulfur inclusions; bubbles seem to contain sulfur; bubbles
range from small to large

New-OL-62380-SM

Very few small bubbles; a few large sulfur-filled bubbles; swirls in glass;
glass is not completely opaque; some small bubbles seem clear

New-OL-80309-SM

More opaque glass with very few bubbles; many sulfur inclusions;
possible crystallization; a couple larger clear bubbles

New-OL-8445-SM

Bubbles present; many sulfur inclusions; some bubbles are yellow; glass
is opaque; bubbles are small

New-OL-87788MOD-SM

Glass is light brown; completely opaque; many large hollow bubbles;
many large sulfur-filled bubbles

New-OL-90780-SM

Many smaller sulfur-lined bubbles; some larger sulfur-filled bubbles;
many sulfur inclusions; glass is uniformly opaque
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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 Elemental Measurements of the SM Study Glasses, Part 1
ID Block Sub-Blk Sequence Lab ID Ca (wt%) Cr (Wt%) K (wt%) Mg (wt%) Na (wt%) P (wt%)
LRM 1 1 1 LRMLMI11 0.330 0.137 1.23 <0.100 153 0.209
New-OL-62380-SM 1 1 2 K25LMl11 8.03 0.048 0.953 <0.100 10.5 0.131
New-OL-8445-SM 1 1 3 K20LM21 8.28 0.175 0.976 1.82 8.30 0.534
New-OL-80309-SM 1 1 4 KI12LM11 <0.100 0.023 0.990 1.90 11.2 <0.100
New-OL-57284-SM 1 1 5 K13LM21 2.03 0.192 111 <0.100 10.5 0.536
New-OL-14844-SM 1 1 6 KO05LM21 827 0.099 0.852 1.85 11.2 0.530
New-OL-45748-SM 1 1 7 K16LMI11 8.42 0.145 <0.100 <0.100 8.94 0.609
New-OL-14844-SM 1 1 8 KO5LM11 8.50 0.101 0.874 1.89 115 0.515
New-OL-57284-SM 1 1 9 KI3LMI11 2.06 0.198 1.15 <0.100 10.6 0.549
New-OL-17130-SM 1 1 10 K22LM11 1.19 0.194 <0.100 <0.100 13.1 0.539
New-OL-17130-SM 1 1 11 K22LM21 1.19 0.196 <0.100 <0.100 13.1 0.538
LRM 1 1 12 LRMLMI12 0.346 0.141 1.29 <0.100 16.0 0.218
New-OL-8445-SM 1 1 13 K20LM11 8.57 0.181 1.03 1.89 8.60 0.559
New-OL-62380-SM 1 1 14 K25LM21 8.53 0.050 0.982 <0.100 11.2 0.139
New-OL-45748-SM 1 1 15 K16LM21 8.89 0.143 <0.100 <0.100 9.46 0.611
New-OL-54017-SM 1 1 16 KO9LMI11 7.63 0.032 <0.100 1.93 11.7 <0.100
New-OL-15493-SM 1 1 17 KOSLMI11 8.26 0.021 1.02 1.85 17.6 <0.100
New-OL-80309-SM 1 1 18 K12LM21 <0.100 0.024 1.08 2.00 11.9 <0.100
New-OL-54017-SM 1 1 19 KO09LM21 777 0.033 <0.100 1.97 12.0 <0.100
New-OL-8788Mod-SM 1 1 20 K14LM21 <0.100 0.193 1.13 2.00 10.6 0.574
New-OL-8788Mod-SM 1 1 21 KI14LM11 <0.100 0.190 1.13 1.99 10.5 0.569
New-OL-15493-SM 1 1 22 KOSLM21 8.46 0.021 1.03 1.88 17.7 <0.100
LRM 1 1 23 LRMLM113 0.350 0.142 131 <0.100 16.2 0.222
LRM 1 2 1 LRMLMI21 0333 0.138 1.24 <0.100 15.3 0.211
New-OL-62380-SM 1 2 2 K25LM22 8.22 0.050 0.948 <0.100 10.8 0.134
New-OL-15493-SM 1 2 3 KOSLM12 8.00 0.021 0.947 1.78 17.4 <0.100
New-OL-54017-SM 1 2 4 K09LM22 7.52 0.032 <0.100 1.89 11.7 <0.100
New-OL-57284-SM 1 2 5 KI3LM12 2.08 0.191 1.10 <0.100 10.9 0.529
New-OL-14844-SM 1 2 6 KO05LM22 8.54 0.098 0.837 1.87 11.7 0.523
New-OL-8788Mod-SM 1 2 7 K14LM12 <0.100 0.184 1.07 1.88 10.1 0.544
New-OL-17130-SM 1 2 8 K22LM12 1.16 0.191 <0.100 <0.100 13.2 0.524
New-OL-80309-SM 1 2 9 KI2LM12 <0.100 0.025 1.01 1.94 11.8 <0.100
New-OL-80309-SM 1 2 10 K12LM22 <0.100 0.025 1.04 1.93 11.7 <0.100
New-OL-14844-SM 1 2 11 KO5LM12 8.75 0.100 0.872 1.92 11.9 0.510
LRM 1 2 12 LRMLM122 0.344 0.139 1.28 <0.100 15.9 0.213
New-OL-8788Mod-SM 1 2 13 K14LM22 <0.100 0.184 1.07 1.91 10.3 0.539
New-OL-8445-SM 1 2 14 K20LM12 8.53 0.181 1.04 1.85 8.59 0.559

C-2



SRNL-STI-2016-00708

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

ID Block Sub-Blk Sequence Lab ID Ca (wt%) Cr (Wt%) K (wt%) Mg (wt%) Na (wt%) P (wt%)
New-OL-8445-SM 1 2 15 K20LM22 8.52 0.185 1.07 1.85 8.59 0.571
New-OL-15493-SM 1 2 16 KOSLM22 821 0.022 1.06 1.81 17.5 <0.100
New-OL-45748-SM 1 2 17 K16LM12 8.70 0.152 <0.100 <0.100 9.29 0.644
New-OL-62380-SM 1 2 18 K25LM12 8.37 0.053 1.06 <0.100 11.0 0.147
New-OL-54017-SM 1 2 19 KO9LM12 7.50 0.034 <0.100 1.87 11.6 <0.100
New-OL-45748-SM 1 2 20 K16LM22 8.68 0.150 <0.100 <0.100 9.25 0.656
New-OL-57284-SM 1 2 21 K13LM22 2.11 0.205 1.23 <0.100 11.0 0.579
New-OL-17130-SM 1 2 22 K22LM22 1.17 0.200 <0.100 <0.100 133 0.564

LRM 1 2 23 LRMLM123 0.365 0.146 138 <0.100 15.9 0.229
LRM 1 3 1 LRMLM131 0333 0.137 1.19 <0.100 14.9 0.211
New-OL-127708Mod-SM 1 3 2 K21LM21 0215 0.034 1.04 1.91 10.1 <0.100
New-OL-122817-SM 1 3 3 KO1LM21 8.28 0.166 1.01 <0.100 12.9 0.588
New-OL-116208Mod-SM 1 3 4 K28LM11 8.59 0.096 <0.100 2.14 11.6 0.530
New-OL-100210-SM 1 3 5 K24LM11 1.40 0.176 <0.100 1.96 17.4 0.531
New-IL-5253-SM 1 3 6 KO7LM11 1.98 0.050 0.153 1.40 113 0.146
New-IL-5253-SM 1 3 7 K07LM21 2.00 0.050 0.156 1.40 113 0.149
New-IL-5255-SM 1 3 8 K11LM21 2.03 0.045 0.153 1.40 13.0 0.125
New-OL-127708Mod-SM 1 3 9 K21LM11 0219 0.034 1.06 1.91 9.99 <0.100
New-OL-90780-SM 1 3 10 KO3LM11 <0.100 0.151 1.02 1.99 11.6 0.544
New-OL-90780-SM 1 3 11 KO03LM21 <0.100 0.148 1.04 2.00 11.7 0.541
LRM 1 3 12 LRMLM132 0.336 0.139 1.22 <0.100 14.8 0.214
New-IL-1721-SM 1 3 13 KI10LM11 2.00 0.123 0.768 0.283 12.2 0.347
New-OL-116208Mod-SM 1 3 14 K28LM21 8.67 0.098 <0.100 2.16 115 0.546
New-IL-5255-SM 1 3 15 KI11LM11 2.05 0.046 0.153 1.41 13.0 0.111
New-IL-1721-SM 1 3 16 K10LM21 2.02 0.125 0.782 0.286 12.2 0.346
New-OL-108249Mod-SM 1 3 17 K02LM11 7.14 0.106 0.946 <0.100 11.6 0.575
New-OL-122817-SM 1 3 18 KOILMI11 8.47 0.170 1.04 <0.100 13.1 0.608
New-IL-456-SM 1 3 19 K23LM21 6.06 0.050 0.161 133 11.2 0.144
New-IL-456-SM 1 3 20 K23LMI11 6.09 0.050 0.160 1.34 11.2 0.137
New-OL-108249Mod-SM 1 3 21 K02LM21 7.05 0.107 0.922 <0.100 11.4 0.580
New-OL-100210-SM 1 3 22 K24LM21 1.36 0.179 <0.100 1.92 16.7 0.548
LRM 1 3 23 LRMLM133 0.348 0.143 1.17 <0.100 14.5 0.222
LRM 1 4 1 LRMLM 141 0.325 0.133 1.11 <0.100 14.7 0.206
New-OL-127708Mod-SM 1 4 2 K21LM22 0212 0.032 1.08 1.82 9.96 <0.100
New-OL-127708Mod-SM 1 4 3 K21LM12 0213 0.032 1.07 1.80 9.80 <0.100
New-IL-456-SM 1 4 4 K23LM22 5.87 0.046 0.152 1.26 11.2 0.134
New-OL-116208Mod-SM 1 4 5 K28LM12 8.18 0.094 <0.100 2.02 11.1 0.522
New-IL-5255-SM 1 4 6 K11LM22 1.91 0.044 0.150 1.30 12.8 0.120
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Table C-1. LM Elemental Measurements of the SM Study Glasses, Part 1 (continued)
ID Block Sub-Blk Sequence Lab ID Ca (wt%) Cr (Wt%) K (wt%) Mg (wt%) Na (wt%) P (wt%)
New-OL-122817-SM 1 4 7 KO1LM22 8.25 0.164 0.992 <0.100 13.1 0.579
New-OL-116208Mod-SM 1 4 8 K28LM22 821 0.094 <0.100 2.01 11.2 0.525
New-OL-100210-SM 1 4 9 K24LM12 1.29 0.173 <0.100 1.81 16.7 0.524
New-IL-456-SM 1 4 10 K23LM12 5.79 0.048 0.154 1.23 11.0 0.132
New-OL-90780-SM 1 4 11 KO03LM22 <0.100 0.146 1.11 1.86 11.4 0.531
LRM 1 4 12 LRMLM142 0338 0.137 1.10 <0.100 14.7 0.208
New-OL-90780-SM 1 4 13 KO03LM12 <0.100 0.146 1.05 1.85 113 0.527
New-OL-122817-SM 1 4 14 KOILM12 8.12 0.165 1.02 <0.100 13.0 0.585
New-IL-1721-SM 1 4 15 K10LM12 1.86 0.118 0.746 0.275 11.9 0332
New-OL-108249Mod-SM 1 4 16 K02LM12 6.81 0.100 0.907 <0.100 11.4 0.547
New-OL-100210-SM 1 4 17 K24LM22 1.31 0.170 <0.100 1.84 17.0 0.518
New-OL-108249Mod-SM 1 4 18 K02LM22 6.96 0.102 0.880 <0.100 11.6 0.550
New-IL-5253-SM 1 4 19 KO7LM12 1.90 0.048 0.150 132 11.2 0.140
New-IL-5255-SM 1 4 20 KI11LM12 1.93 0.044 0.148 131 12.8 0.104
New-IL-5253-SM 1 4 21 K07LM22 1.89 0.048 0.158 1.30 11.1 0.148
New-IL-1721-SM 1 4 22 K10LM22 1.89 0.121 0.767 0.280 12.0 0332
LRM 1 4 23 LRMLM143 0338 0.137 1.11 <0.100 14.7 0.209
LRM 1 5 1 LRMLM151 0333 0.135 1.21 <0.100 152 0.204
New-1L-42295-SM 1 5 2 K27LM11 2.00 0.046 0.157 1.36 13.4 0.129
EWG-LAW-Centroid-2-SM 1 5 3 KO6LM21 3.96 0.075 0.307 0.767 14.3 0.234
New-1L-93907-SM 1 5 4 K18LM21 2.08 0.046 0.753 0.275 11.9 0.137
New-IL-103151-SM 1 5 5 K26LM21 2.09 0.041 0.743 1.40 16.4 0.129
New-1L-93907-SM 1 5 6 KI8LMI11 2.09 0.047 0.772 0277 11.9 0.136
New-IL-151542-SM 1 5 7 K15LM21 6.64 0.114 0.156 1.41 13.4 0.287
LAW-ORP-LDI-1-SM 1 5 8 K19LM21 5.69 0.229 0.118 0.531 14.9 0.106
New-IL-70316-SM 1 5 9 K17LM11 6.49 0.040 0.721 1.39 14.8 0.138
LRM 1 5 10 LRMLM152 0.345 0.140 1.30 <0.100 15.7 0.215
EWG-LAW-Centroid-2-SM 1 5 11 KO6LM11 4.10 0.073 0.288 0.762 14.6 0.221
New-IL-70316-SM 1 5 12 K17LM21 6.67 0.038 0.686 1.42 15.1 0.131
New-IL-103151-SM 1 5 13 K26LM11 2.12 0.040 0.723 1.41 16.6 0.133
New-IL-151542-SM 1 5 14 K15LM11 6.68 0.111 0.151 1.41 13.5 0.299
New-1L-87749-SM 1 5 15 KO4LM11 6.76 0.040 0.750 0272 14.1 0.143
New-1L-87749-SM 1 5 16 KO04LM21 6.50 0.038 0.713 0.262 13.7 0.136
New-1L-42295-SM 1 5 17 K27LM21 2.07 0.047 0.172 1.38 13.8 0.133
LAW-ORP-LD1-1-SM 1 5 18 K19LMI11 5.82 0232 0.121 0.537 153 0.108
LRM 1 5 19 LRMLM153 0.356 0.142 1.37 <0.100 16.3 0.220
LRM 1 6 1 LRMLM161 0.324 0.135 1.17 <0.100 15.0 0.203
LAW-ORP-LD1-1-SM 1 6 2 K19LM12 527 0.220 0.111 0513 13.8 0.101
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Table C-1. LM Elemental Measurements of the SM Study Glasses, Part 1 (continued)

ID Block Sub-Blk Sequence Lab ID Ca (wt%) Cr (Wt%) K (wt%) Mg (wt%) Na (wt%) P (wt%)
New-1L-42295-SM 1 6 3 K27LM22 1.81 0.049 0.163 1.25 12.4 0.131
LAW-ORP-LD1-1-SM 1 6 4 K19LM22 5.20 0.221 0.115 0518 13.7 0.103
New-IL-93907-SM 1 6 5 K18LM22 1.87 0.049 0.736 0.275 11.0 0.136
New-IL-70316-SM 1 6 6 K17LM22 6.01 0.041 0.685 1.30 13.8 0.134
New-1L-87749-SM 1 6 7 KO4LM12 6.16 0.041 0.685 0.263 13.0 0.136
New-IL-70316-SM 1 6 8 KI17LM12 6.36 0.041 0.656 135 14.7 0.132
New-1L-87749-SM 1 6 9 KO04LM22 6.15 0.040 0.662 0.257 13.0 0.134
LRM 1 6 10 LRMLM162 0331 0.137 1.20 <0.100 15.2 0.209
EWG-LAW-Centroid-2-SM 1 6 11 KO6LM22 3.89 0.077 0.298 0.755 14.0 0.232
New-1L-42295-SM 1 6 12 K27LM12 1.98 0.049 0.160 133 13.5 0.129
New-IL-151542-SM 1 6 13 K15LM12 6.44 0.112 0.150 1.36 13.1 0.295
New-1L-93907-SM 1 6 14 KI8LM12 1.98 0.049 0.739 0.276 11.6 0.136
New-IL-103151-SM 1 6 15 K26LM12 2.07 0.043 0.710 1.36 15.8 0.135
New-IL-151542-SM 1 6 16 K15LM22 6.63 0.113 0.150 1.38 13.4 0.293
EWG-LAW-Centroid-2-SM 1 6 17 KO6LM12 3.99 0.077 0.300 0777 14.2 0.234
New-IL-103151-SM 1 6 18 K26LM22 2.07 0.045 0.724 137 15.9 0.132
LRM 1 6 19 LRMLM163 0.343 0.140 1.26 <0.100 153 0.215
LRM 2 1 1 LRMLM211 0.309 0.133 1.19 <0.100 14.9 0.197
LAW-ORP-LD1-M-PSM 2 1 2 MO4LM21 528 0.186 0.116 0.567 14.5 0.112
New-IL-166697-PSM 2 1 3 MOILM21 1.97 0.104 0.694 0.279 13.1 <0.100
New-OL-65959Mod-PSM 2 1 4 MOSLM11 <0.100 0.033 <0.100 1.87 13.1 <0.100
New-1L-94020-PSM 2 1 5 MOSLM21 2.52 0.049 0.149 138 11.4 0.120
New-OL-108249Mod-PSM 2 1 6 MO6LM21 6.91 0.110 0.846 <0.100 11.7 0.579
LAW-ORP-LD1-2-PSM 2 1 7 MI10LM21 537 0.224 0.132 0.547 14.9 0.114
New-IL-1721-PSM 2 1 8 MO7LM1 1 1.89 0.123 0.717 0.268 12.2 0.209
New-IL-1721-PSM 2 1 9 MO7LM21 1.96 0.126 0.741 0.268 12.6 0.195
LAW-ORP-LD1-2-PSM 2 1 10 MI0LM11 571 0.236 0.132 0.569 15.7 0.119
New-OL-62909Mod-PSM 2 1 11 MO2LM1 1 8.67 0.195 <0.100 1.97 10.3 0.340
LRM 2 1 12 LRMLM212 0.326 0.143 1.26 <0.100 15.6 0.215
LAW-ORP-LDI-M-PSM 2 1 13 MO4LM11 536 0.189 0.119 0.562 14.7 0.109
New-OL-116208Mod-PSM 2 1 14 MO3LMI1 8.61 0.107 <0.100 2.11 12.0 0.491
New-IL-166731-PSM 2 1 15 MOILMI1 2.01 0.106 0.157 1.37 13.8 0.105
New-IL-166697-PSM 2 1 16 MOILM1 1 2.00 0.110 0.738 0.289 13.4 <0.100
New-OL-62909Mod-PSM 2 1 17 MO2LM21 8.66 0.192 <0.100 1.97 10.3 0.201
New-OL-108249Mod-PSM 2 1 18 MO6LM1 1 7.13 0.117 0878 <0.100 12.0 0.616
New-OL-65959Mod-PSM 2 1 19 MOSLM21 <0.100 0.035 <0.100 1.93 13.6 <0.100
New-IL-166731-PSM 2 1 20 MOILM21 2.10 0.106 0.157 1.40 14.1 0.108
New-OL-116208Mod-PSM 2 1 21 MO3LM21 8.90 0.111 <0.100 2.16 12.4 0.562
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Table C-1. LM Elemental Measurements of the SM Study Glasses, Part 1 (continued)

ID Block Sub-Blk Sequence Lab ID Ca (wt%) Cr (Wt%) K (wt%) Mg (wt%) Na (wt%) P (wt%)
New-1L-94020-PSM 2 1 22 MOSLMI1 1 2.53 0.052 0.161 1.38 11.6 0.143
LRM 2 1 23 LRMLM213 0328 0.144 1.29 <0.100 15.7 0.213
LRM 2 2 1 LRMLM221 0.323 0.135 1.23 <0.100 14.2 0.200
LAW-ORP-LD1-M-PSM 2 2 2 MO4LM12 4.88 0.180 0.111 0.561 13.4 0.100
New-OL-108249Mod-PSM 2 2 3 MO6LM22 6.65 0.108 0.846 <0.100 11.3 0.568
New-IL-1721-PSM 2 2 4 MO7LM22 1.83 0.117 0.690 0.261 11.8 0.182
LAW-ORP-LD1-2-PSM 2 2 5 MI10LMI12 5.47 0219 0.122 0.552 15.1 0.106
New-OL-62909Mod-PSM 2 2 6 M02LM22 8.29 0.182 <0.100 1.90 9.85 0.190
New-OL-116208Mod-PSM 2 2 7 MO3LM12 8.46 0.104 <0.100 2.08 11.8 0.469
LAW-ORP-LDI-M-PSM 2 2 8 MO4LM22 522 0.179 0.109 0.555 14.2 0.101
New-1L-94020-PSM 2 2 9 MOSLM22 243 0.049 0.145 1.34 11.1 0.119
New-OL-108249Mod-PSM 2 2 10 MO6LM12 6.66 0.111 0.840 <0.100 113 0.577
New-OL-116208Mod-PSM 2 2 11 MO3LM22 8.16 0.104 <0.100 2.01 115 0.513
LRM 2 2 12 LRMLM222 0316 0.134 1.22 <0.100 14.6 0.196
New-IL-166697-PSM 2 2 13 MOILM12 1.90 0.102 0.670 0.280 12.6 <0.100
New-OL-65959Mod-PSM 2 2 14 MO5LM22 <0.100 0.033 <0.100 1.82 12.6 <0.100
New-IL-166731-PSM 2 2 15 MOILMI12 1.91 0.098 0.139 1.30 12.8 0.104
New-IL-166731-PSM 2 2 16 MO1LM22 1.92 0.098 0.141 1.30 12.8 0.113
New-IL-1721-PSM 2 2 17 MO7LM12 1.85 0.118 0.688 0.265 11.8 0.205
New-OL-62909Mod-PSM 2 2 18 MO2LM12 8.08 0.187 <0.100 1.85 9.59 0.322
New-IL-166697-PSM 2 2 19 MO9LM22 1.88 0.103 0.688 0.282 12.6 <0.100
New-OL-65959Mod-PSM 2 2 20 MO5LM12 <0.100 0.033 <0.100 1.84 12.9 <0.100
LAW-ORP-LD1-2-PSM 2 2 21 MI10LM22 553 0216 0.126 0.541 15.2 0.105
New-IL-94020-PSM 2 2 22 MOSLM12 245 0.049 0.141 135 11.1 0.129
LRM 2 2 23 LRMLM223 0312 0.134 1.19 <0.100 15.0 0.194

C-6



SRNL-STI-2016-00708

Revision 0

Table C-2. LM Elemental Measurements of the SM Study Glasses, Part 2

ID Block [ Sub-Blk | Sequence Lab ID S(wt%) | V(wt%) | Zn (Wt%) | Zr (Wt%)
LRM 1 1 1 LRMLM111 0.081 <0.100 <0.100 0.702
New-0OL-62380-SM 1 1 2 K25LM11 0.587 1.36 3.75 4.43
New-OL-8445-SM 1 1 3 K20LM21 0.560 <0.100 0.730 4.46
New-0OL-80309-SM 1 1 4 K12IL.M11 0.648 2.07 3.92 4.68
New-OL-57284-SM 1 1 5 K13LM21 0.355 2.05 3.82 3.52
New-OL-14844-SM 1 1 6 KO5LM21 0.559 1.98 3.80 4.13
New-0L-45748-SM 1 1 7 K16LM11 0.629 1.52 3.86 <0.100
New-OL-14844-SM 1 1 8 KO5LM11 0.568 2.03 3.94 4.13
New-OL-57284-SM 1 1 9 K13LMI11 0.365 2.07 3.86 3.52
New-OL-17130-SM 1 1 10 K22LM11 0.944 2.07 0.780 <0.100
New-OL-17130-SM 1 1 11 K221.M21 0.948 2.07 0.772 <0.100
LRM 1 1 12 LRMLM112 0.086 <0.100 <0.100 0.726
New-OL-8445-SM 1 1 13 K20LM11 0.585 <0.100 0.763 4.55
New-OL-62380-SM 1 1 14 K25LM21 0.615 1.43 3.96 4.72
New-0L-45748-SM 1 1 15 K16L.M21 0.630 1.59 4.00 <0.100
New-OL-54017-SM 1 1 16 K09LMI11 0.514 1.00 3.92 <0.100
New-OL-15493-SM 1 1 17 KO8LM11 0.850 1.94 0.756 <0.100
New-0OL-80309-SM 1 1 18 K12L.M21 0.686 2.18 4.18 4.99
New-OL-54017-SM 1 1 19 K09LM21 0.541 1.02 4.02 <0.100
New-OL-8788Mod-SM 1 1 20 K14L.M21 0.248 <0.100 4.17 4.12
New-OL-8788Mod-SM 1 1 21 K14LM11 0.245 <0.100 4.15 4.09
New-OL-15493-SM 1 1 22 KO8LM21 0.871 1.97 0.761 <0.100
LRM 1 1 23 LRMLM113 0.087 <0.100 <0.100 0.736
LRM 1 2 1 LRMLMI121 0.086 <0.100 <0.100 0.693
New-OL-62380-SM 1 2 2 K25LM22 0.598 1.36 3.86 4.51
New-OL-15493-SM 1 2 3 KO8LM12 0.812 1.87 0.713 <0.100
New-OL-54017-SM 1 2 4 K09LM22 0.513 0.920 391 <0.100
New-OL-57284-SM 1 2 5 KI13LM12 0.353 2.09 3.93 3.53
New-OL-14844-SM 1 2 6 K05LM22 0.550 2.01 3.93 4.21
New-OL-8788Mod-SM 1 2 7 K14LM12 0.234 <0.100 3.95 3.90
New-OL-17130-SM 1 2 8 K221.M12 0.922 2.03 0.757 <0.100
New-OL-80309-SM 1 2 9 K12LM12 0.662 2.12 4.05 4.76
New-0OL-80309-SM 1 2 10 K121L.M22 0.659 2.10 4.01 4.90
New-OL-14844-SM 1 2 11 KO5LM12 0.570 2.05 4.01 4.25
LRM 1 2 12 LRMLM122 0.086 <0.100 <0.100 0.712
New-OL-8788Mod-SM 1 2 13 K14LM22 0.237 <0.100 4.06 3.92
New-OL-8445-SM 1 2 14 K20LM12 0.588 <0.100 0.762 4.53
New-OL-8445-SM 1 2 15 K20LM22 0.604 <0.100 0.780 4.54
New-OL-15493-SM 1 2 16 KO8LM22 0.892 191 0.775 <0.100
New-0L-45748-SM 1 2 17 K16L.M12 0.675 1.54 3.95 <0.100
New-OL-62380-SM 1 2 18 K25LM12 0.655 1.38 3.89 4.57
New-OL-54017-SM 1 2 19 K09LM 12 0.565 0.984 3.86 <0.100
New-OL-45748-SM 1 2 20 K16LM22 0.689 1.53 3.89 <0.100
New-OL-57284-SM 1 2 21 K13L.M22 0.394 2.11 3.99 3.55
New-OL-17130-SM 1 2 22 K22L.M22 0.997 2.06 0.799 <0.100
LRM 1 2 23 LRMLM123 0.095 <0.100 <0.100 0.731
LRM 1 3 1 LRMLM131 0.088 <0.100 <0.100 0.686
New-OL-127708Mod-SM 1 3 2 K21L.M21 0.342 <0.100 0.762 <0.100
New-OL-122817-SM 1 3 3 KO1LM21 0.787 2.04 0.770 <0.100
New-OL-116208Mod-SM 1 3 4 K28LM11 0.512 0.627 0.779 4.40
New-OL-100210-SM 1 3 5 K24IM11 0.593 <0.100 4.12 <0.100
New-1L-5253-SM 1 3 6 KO7LM11 0.598 1.61 3.22 3.29
New-1L-5253-SM 1 3 7 K07LM21 0.578 1.63 3.25 3.31
New-1L-5255-SM 1 3 8 K11LM21 0.642 1.60 3.25 2.97
New-OL-127708Mod-SM 1 3 9 K21LM11 0.345 <0.100 0.772 <0.100
New-OL-90780-SM 1 3 10 KO3LM11 0.611 2.08 0.789 <0.100
New-0L-90780-SM 1 3 11 K03LM21 0.604 2.09 0.789 <0.100
LRM 1 3 12 LRMLM132 0.089 <0.100 <0.100 0.692
New-IL-1721-SM 1 3 13 K10LM11 0.663 1.61 1.61 1.04
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Table C-2. LM Elemental Measurements of the SM Study Glasses, Part 2 (continued)

ID Block [ Sub-Blk | Sequence Lab ID S(wt%) | V(wt%) | Zn (Wt%) | Zr (wt%)
New-OL-116208Mod-SM 1 3 14 K28LM21 0.518 0.634 0.784 4.61
New-1L-5255-SM 1 3 15 K11LMI11 0.644 1.60 3.30 2.71
New-1L-1721-SM 1 3 16 K10LM21 0.680 1.62 1.64 1.04
New-OL-108249Mod-SM 1 3 17 K02LM11 0.524 <0.100 4.17 <0.100
New-OL-122817-SM 1 3 18 KOILMI11 0.811 2.12 0.794 <0.100
New-1L-456-SM 1 3 19 K23LM21 0.799 1.58 1.56 1.03
New-1L-456-SM 1 3 20 K23LMI11 0.803 1.58 1.56 0.888
New-OL-108249Mod-SM 1 3 21 KO02LM21 0.536 <0.100 4.10 <0.100
New-OL-100210-SM 1 3 22 K241.M21 0.610 <0.100 4.07 <0.100
LRM 1 3 23 LRMLM133 0.089 <0.100 <0.100 0.707
LRM 1 4 1 LRMLM141 0.081 <0.100 <0.100 0.673
New-OL-127708Mod-SM 1 4 2 K21LM22 0.335 <0.100 0.755 <0.100
New-OL-127708Mod-SM 1 4 3 K21LM12 0.339 <0.100 0.747 <0.100
New-1L-456-SM 1 4 4 K23LM22 0.748 1.49 1.47 0.985
New-OL-116208Mod-SM 1 4 5 K28LM12 0.505 0.618 0.769 4.18
New-1L-5255-SM 1 4 6 K11L.M22 0.631 1.50 3.03 2.81
New-OL-122817-SM 1 4 7 KO1LM22 0.781 2.01 0.748 <0.100
New-OL-116208Mod-SM 1 4 8 K28L.M22 0.501 0.617 0.770 4.35
New-OL-100210-SM 1 4 9 K24LM12 0.587 <0.100 3.79 <0.100
New-1L-456-SM 1 4 10 K23LM12 0.773 1.46 1.45 0.862
New-OL-90780-SM 1 4 11 KO03LM22 0.602 1.95 0.770 <0.100
LRM 1 4 12 LRMLM142 0.083 <0.100 <0.100 0.690
New-OL-90780-SM 1 4 13 KO03LM12 0.596 1.94 0.771 <0.100
New-OL-122817-SM 1 4 14 KOI1LM12 0.788 1.98 0.769 <0.100
New-1L-1721-SM 1 4 15 K10LM12 0.642 1.49 1.50 0.993
New-OL-108249Mod-SM 1 4 16 K02L.M12 0.506 <0.100 3.88 <0.100
New-OL-100210-SM 1 4 17 K241.M22 0.577 <0.100 3.88 <0.100
New-OL-108249Mod-SM 1 4 18 KO02LM22 0.509 <0.100 3.96 <0.100
New-1L-5253-SM 1 4 19 K07LM12 0.578 1.54 3.09 3.17
New-1L-5255-SM 1 4 20 K11LMI12 0.621 1.50 3.08 2.57
New-1L-5253-SM 1 4 21 K07LM22 0.584 1.53 3.04 3.15
New-1L-1721-SM 1 4 22 K10LM22 0.654 1.51 1.51 0.994
LRM 1 4 23 LRMLM143 0.090 <0.100 <0.100 0.689
LRM 1 5 1 LRMLM151 0.088 <0.100 <0.100 0.677
New-1L-42295-SM 1 5 2 K27LM11 0.649 1.59 1.58 3.37
EWG-LAW-Centroid-2-SM 1 5 3 K06LM21 0.578 1.07 242 2.16
New-1L-93907-SM 1 5 4 K18LM21 0.456 0.259 1.66 1.11
New-1L-103151-SM 1 5 5 K26L.M21 0.603 1.60 3.32 1.10
New-1L-93907-SM 1 5 6 KI18LMI11 0.463 0.263 1.67 1.12
New-IL-151542-SM 1 5 7 K15LM21 0.685 1.67 1.66 0.829
LAW-ORP-LD1-1-SM 1 5 8 K19LM21 0.512 0.501 2.40 2.12
New-1L-70316-SM 1 5 9 K17LM11 0.671 1.60 1.64 1.09
LRM 1 5 10 LRMLM152 0.091 <0.100 <0.100 0.701
EWG-LAW-Centroid-2-SM 1 5 11 KO06LM11 0.570 1.10 2.50 2.17
New-1L-70316-SM 1 5 12 K17LM21 0.636 1.63 1.67 1.10
New-1L-103151-SM 1 5 13 K26LM11 0.587 1.61 3.37 1.12
New-1L-151542-SM 1 5 14 KI15LM11 0.667 1.66 1.66 0.839
New-1L-87749-SM 1 5 15 K04LM11 0.688 1.63 1.66 1.08
New-1L-87749-SM 1 5 16 K04LM21 0.655 1.57 1.61 1.05
New-1L-42295-SM 1 5 17 K27LM21 0.684 1.62 1.62 3.45
LAW-ORP-LD1-1-SM 1 5 18 K19LM11 0.525 0.507 2.43 2.17
LRM 1 5 19 LRMLM153 0.090 <0.100 <0.100 0.721
LRM 1 6 1 LRMLMI161 0.086 <0.100 <0.100 0.662
LAW-ORP-LD1-1-SM 1 6 2 K19LM12 0.481 0.476 2.21 1.97
New-1L-42295-SM 1 6 3 K27L.M22 0.650 1.46 1.45 3.15
LAW-ORP-LD1-1-SM 1 6 4 K19LM22 0.489 0.483 2.18 1.97
New-1L-93907-SM 1 6 5 K18LM22 0.448 0.259 1.51 1.02
New-1L-70316-SM 1 6 6 K17LM22 0.637 1.48 1.49 1.03
New-1L-87749-SM 1 6 7 K04LM12 0.645 1.50 1.51 1.00
New-1L-70316-SM 1 6 8 K17LM12 0.622 1.55 1.57 1.04
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Table C-2. LM Elemental Measurements of the SM Study Glasses, Part 2 (continued)

ID Block [ Sub-Blk | Sequence Lab ID S(wt%) | V(wt%) | Zn (Wt%) | Zr (wt%)
New-1L-87749-SM 1 6 9 K04LM22 0.628 1.49 1.51 0.974
LRM 1 6 10 LRMLM162 0.089 <0.100 <0.100 0.677
EWG-LAW-Centroid-2-SM 1 6 11 K06LM22 0.565 1.03 2.34 2.09
New-1L-42295-SM 1 6 12 K27LM12 0.642 1.56 1.55 3.35
New-IL-151542-SM 1 6 13 K15LM12 0.656 1.59 1.58 0.820
New-1L-93907-SM 1 6 14 K18LM12 0.449 0.261 1.57 1.05
New-1L-103151-SM 1 6 15 K26L.M12 0.577 1.55 3.28 1.09
New-1L-151542-SM 1 6 16 K15LM22 0.658 1.62 1.62 0.819
EWG-LAW-Centroid-2-SM 1 6 17 KO06LM12 0.586 1.05 2.40 2.12
New-1L-103151-SM 1 6 18 K26LM22 0.604 1.56 3.29 1.07
LRM 1 6 19 LRMLM163 0.091 <0.100 <0.100 0.691
LRM 2 1 1 LRMLM211 0.085 <0.100 <0.100 0.636
LAW-ORP-LD1-M-PSM 2 1 2 MO0O4LM21 0.421 0.471 2.20 1.98
New-1L-166697-PSM 2 1 3 MO9LM21 0.599 1.55 3.09 0.389
New-OL-65959Mod-PSM 2 1 4 MOSLM11 0.680 1.87 3.80 <0.100
New-1L-94020-PSM 2 1 5 MOSLM21 0.437 0.248 3.07 0.841
New-OL-108249Mod-PSM 2 1 6 MO6LM21 0.509 0.002 3.84 <0.100
LAW-ORP-LD1-2-PSM 2 1 7 MI10LM21 0.529 0.497 2.24 2.03
New-1L-1721-PSM 2 1 8 MO7LM11 0.719 1.51 1.47 0.661
New-1L-1721-PSM 2 1 9 MO7LM21 0.715 1.55 1.52 0.606
LAW-ORP-LD1-2-PSM 2 1 10 MI10LM11 0.566 0.521 2.37 2.14
New-OL-62909Mod-PSM 2 1 11 MO2LM11 0.526 <0.100 0.785 3.60
LRM 2 1 12 LRMLM212 0.090 <0.100 <0.100 0.666
LAW-ORP-LD1-M-PSM 2 1 13 MO4LM11 0.419 0.484 2.25 2.02
New-OL-116208Mod-PSM 2 1 14 MO3LMI11 0.593 0.627 0.760 4.47
New-1L-166731-PSM 2 1 15 MOILM11 0.618 1.55 3.12 0.422
New-1L-166697-PSM 2 1 16 MO9LM11 0.628 1.56 3.15 0.396
New-OL-62909Mod-PSM 2 1 17 MO02LM21 0.523 <0.100 0.766 3.06
New-OL-108249Mod-PSM 2 1 18 MO6LM11 0.534 <0.100 3.96 <0.100
New-OL-65959Mod-PSM 2 1 19 MO5LM21 0.713 1.91 3.89 <0.100
New-1L-166731-PSM 2 1 20 MO1LM21 0.613 1.59 3.21 0.425
New-OL-116208Mod-PSM 2 1 21 MO3LM21 0.624 0.648 0.787 4.46
New-1L-94020-PSM 2 1 22 MOSLM11 0.460 0.260 3.08 0.986
LRM 2 1 23 LRMLM213 0.089 <0.100 <0.100 0.665
LRM 2 2 1 LRMLM221 0.083 <0.100 <0.100 0.648
LAW-ORP-LD1-M-PSM 2 2 2 MO04LM12 0.396 0.465 2.05 1.85
New-OL-108249Mod-PSM 2 2 3 MO6LM22 0.488 <0.100 3.69 <0.100
New-1L-1721-PSM 2 2 4 MO7LM22 0.652 1.46 1.45 0.593
LAW-ORP-LD1-2-PSM 2 2 5 MI10LM12 0.511 0.491 2.29 2.07
New-OL-62909Mod-PSM 2 2 6 MO02LM?22 0.483 <0.100 0.717 3.76
New-OL-116208Mod-PSM 2 2 7 MO3LM12 0.563 0.608 0.733 4.38
LAW-ORP-LD1-M-PSM 2 2 8 MO04LM22 0.397 0.459 2.17 1.97
New-1L-94020-PSM 2 2 9 MOSLM?22 0.419 0.240 2.95 0.852
New-OL-108249Mod-PSM 2 2 10 MO6LM12 0.498 <0.100 3.66 <0.100
New-OL-116208Mod-PSM 2 2 11 MO3LM?22 0.566 0.605 0.729 4.11
LRM 2 2 12 LRMLM?222 0.079 <0.100 <0.100 0.647
New-1L-166697-PSM 2 2 13 MO9LM12 0.559 1.48 3.00 0.387
New-OL-65959Mod-PSM 2 2 14 MOSLM22 0.635 1.80 3.64 <0.100
New-1L-166731-PSM 2 2 15 MO1LM12 0.556 1.48 2.97 0.410
New-1L-166731-PSM 2 2 16 MO1LM22 0.555 1.47 2.99 0.434
New-1L-1721-PSM 2 2 17 MO7LM12 0.663 1.47 1.47 0.657
New-OL-62909Mod-PSM 2 2 18 MO02LM12 0.494 <0.100 0.729 3.20
New-1L-166697-PSM 2 2 19 MO9LM?22 0.576 1.48 2.95 0.372
New-OL-65959Mod-PSM 2 2 20 MO5LM12 0.663 1.82 3.71 <0.100
LAW-ORP-LD1-2-PSM 2 2 21 M10LM22 0.499 0.479 2.30 2.08
New-1L-94020-PSM 2 2 22 MOSLM12 0.416 0.239 2.96 0.944
LRM 2 2 23 LRMLM223 0.082 <0.100 <0.100 0.639
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Table C-3. PF Elemental Measurements of the SM Study Glasses
ID Block Sub-Blk Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (Wt%) Sn (Wt%)
LRM 1 1 1 LRMPF111 5.15 2.33 0.928 <0.100 25.4 <0.100
New-OL-17130-SM 1 1 2 K22PF11 1.91 421 1.00 2.14 225 2.37
New-OL-8788Mod-SM 1 1 3 KI14PF21 6.92 1.94 1.03 1.04 233 <0.100
New-OL-80309-SM 1 1 4 KI12PF11 1.98 437 1.03 2.20 17.0 348
New-OL-62380-SM 1 1 5 K25PF11 1.85 4.07 0.963 <0.100 16.1 3.52
New-OL-54017-SM 1 1 6 KO9PF21 1.95 1.94 1.02 <0.100 23.4 3.93
New-OL-14844-SM 1 1 7 KO5PF11 1.97 1.94 <0.100 2.23 17.0 <0.100
New-OL-14844-SM 1 1 8 KO5PF21 2.03 2.01 <0.100 2.29 17.5 <0.100
New-OL-8445-SM 1 1 9 K20PF11 7.08 4.64 <0.100 0.852 17.5 <0.100
New-OL-15493-SM 1 1 10 KO8PF21 1.90 1.80 <0.100 <0.100 18.8 235
New-OL-80309-SM 1 1 11 KI12PF21 2.07 4.62 1.07 2.28 17.8 3.63
LRM 1 1 12 LRMPF112 5.14 2.35 0.919 <0.100 253 <0.100
New-OL-15493-SM 1 1 13 KO8PF11 1.86 1.75 <0.100 <0.100 18.3 2.30
New-OL-62380-SM 1 1 14 K25PF21 1.93 431 1.01 <0.100 16.6 3.68
New-OL-17130-SM 1 1 15 K22PF21 1.90 427 1.00 2.13 225 2.38
New-OL-57284-SM 1 1 16 K13PF21 1.97 4.46 <0.100 <0.100 22.7 <0.100
New-OL-57284-SM 1 1 17 KI13PF11 2.08 4.68 <0.100 <0.100 24.2 <0.100
New-OL-45748-SM 1 1 18 KI16PF11 7.84 2.02 1.05 2.29 17.7 3.82
New-OL-54017-SM 1 1 19 KO9PF11 2.01 1.98 1.06 <0.100 24.0 4.04
New-OL-8788Mod-SM 1 1 20 K14PF11 7.13 2.00 1.06 1.06 24.0 <0.100
New-OL-8445-SM 1 1 21 K20PF21 7.01 4.57 <0.100 0.850 17.4 <0.100
New-OL-45748-SM 1 1 22 K16PF21 7.89 2.02 1.06 2.32 17.7 3.86
LRM 1 1 23 LRMPF113 5.10 2.35 0.914 <0.100 25.1 <0.100
LRM 1 2 1 LRMPF121 5.20 2.44 0.988 <0.100 25.7 <0.100
New-OL-62380-SM 1 2 2 K25PF12 1.95 4.35 1.07 <0.100 17.0 373
New-OL-80309-SM 1 2 3 KI12PF12 2.00 4.44 1.09 2.19 17.5 3.57
New-OL-15493-SM 1 2 4 KOSPF12 1.85 1.72 <0.100 <0.100 18.2 2.30
New-OL-14844-SM 1 2 5 KO5PF12 2.03 1.98 <0.100 2.26 17.5 <0.100
New-OL-62380-SM 1 2 6 K25PF22 2.01 4.43 1.10 <0.100 17.4 3.81
New-OL-45748-SM 1 2 7 KI16PF12 7.87 2.01 1.10 2.26 17.7 3.87
New-OL-8788Mod-SM 1 2 8 K14PF12 7.17 1.97 111 1.03 24.2 <0.100
New-OL-8445-SM 1 2 9 K20PF12 7.07 4.57 <0.100 0.817 17.6 <0.100
New-OL-80309-SM 1 2 10 K12PF22 2.10 471 1.12 2.27 18.0 3.64
New-OL-14844-SM 1 2 11 KO5PF22 2.03 1.98 <0.100 2.25 17.5 <0.100
LRM 1 2 12 LRMPF122 5.17 2.37 0.974 <0.100 255 <0.100
New-OL-15493-SM 1 2 13 KO8PF22 1.89 1.77 <0.100 <0.100 18.9 237
New-OL-8788Mod-SM 1 2 14 K14PF22 6.92 1.88 1.08 1.00 235 <0.100
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Table C-3. PF Elemental Measurements of the SM Study Glasses (continued)

ID Block Sub-Blk Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (Wt%) Sn (Wt%)
New-OL-8445-SM 1 2 15 K20PF22 6.72 431 <0.100 0.784 16.8 <0.100
New-OL-45748-SM 1 2 16 K16PF22 742 1.81 1.05 2.15 16.7 3.68
New-OL-57284-SM 1 2 17 K13PF22 1.88 4.23 <0.100 <0.100 21.6 <0.100
New-OL-57284-SM 1 2 18 K13PF12 1.90 420 <0.100 <0.100 22.2 <0.100
New-OL-54017-SM 1 2 19 KO9PF12 1.85 1.76 1.03 <0.100 22.2 3.76
New-OL-17130-SM 1 2 20 K22PF12 1.80 3.90 0.975 1.98 212 2.23
New-OL-54017-SM 1 2 21 KO9PF22 1.94 1.89 1.06 <0.100 23.2 391
New-OL-17130-SM 1 2 22 K22PF22 1.85 4.01 1.01 2.04 219 230

LRM 1 2 23 LRMPF123 5.40 2.44 1.01 <0.100 27.0 <0.100

LRM 1 3 1 LRMPF131 4.95 2.38 1.06 0.122 24.4 <0.100
New-OL-122817-SM 1 3 2 KO1PF21 1.92 1.83 1.13 <0.100 20.2 2.39
New-IL-456-SM 1 3 3 K23PF21 3.19 2.38 0.926 1.45 19.2 261
New-IL-5255-SM 1 3 4 K11PF21 3.20 3.38 0.952 1.44 16.5 2.68
New-IL-5253-SM 1 3 5 KO7PF11 3.25 3.51 0.940 1.44 18.0 2.67
New-OL-100210-SM 1 3 6 K24PF21 1.86 1.80 <0.100 <0.100 20.7 2.47
New-IL-1721-SM 1 3 7 K10PF21 3.17 3.38 0917 1.42 19.1 2.69
New-OL-127708Mod-SM 1 3 8 K21PF11 5.57 4.13 1.10 1.04 212 3.36
New-OL-108249Mod-SM 1 3 9 KO2PF11 6.24 1.90 1.15 2.13 16.0 3.68
New-IL-5253-SM 1 3 10 KO7PF21 3.23 3.47 0.922 1.43 17.9 2.66
New-OL-116208Mod-SM 1 3 11 K28PF21 1.90 1.84 1.10 2.09 15.4 335

LRM 1 3 12 LRMPF132 5.07 245 1.08 0.123 25.0 <0.100
New-IL-1721-SM 1 3 13 KI10PF11 3.26 3.52 0.935 1.45 19.5 2.68
New-OL-100210-SM 1 3 14 K24PF11 1.86 1.83 <0.100 <0.100 20.8 245
New-IL-5255-SM 1 3 15 K11PF11 3.23 343 0.938 1.45 16.5 2.68
New-OL-122817-SM 1 3 16 KOIPF11 1.89 1.87 1.10 <0.100 19.9 2.34
New-OL-116208Mod-SM 1 3 17 K28PF11 1.95 1.90 1.13 2.15 15.8 3.46
New-OL-90780-SM 1 3 18 KO3PF11 7.13 4.16 <0.100 2.03 15.9 2.37
New-OL-90780-SM 1 3 19 KO3PF21 7.24 4.19 <0.100 2.05 16.3 2.39
New-OL-127708Mod-SM 1 3 20 K21PF21 5.69 431 1.13 1.07 21.6 345
New-IL-456-SM 1 3 21 K23PF11 3.30 2.52 0.967 1.50 19.8 272
New-OL-108249Mod-SM 1 3 22 KO2PF21 6.41 2.01 1.17 2.19 16.5 3.80

LRM 1 3 23 LRMPF133 5.23 2.56 1.11 0.124 25.8 <0.100

LRM 1 4 1 LRMPF141 4.95 2.32 0.955 <0.100 25.2 <0.100
New-OL-127708Mod-SM 1 4 2 K21PF12 541 3.93 0.955 0912 21.1 3.17
New-OL-116208Mod-SM 1 4 3 K28PF22 1.82 1.76 1.00 2.04 15.9 3.36
New-OL-100210-SM 1 4 4 K24PF12 1.82 1.80 <0.100 <0.100 21.9 245
New-IL-1721-SM 1 4 5 K10PF12 3.23 3.50 0.828 136 20.4 2.68
New-OL-122817-SM 1 4 6 KO1PF12 1.79 1.77 0.987 <0.100 20.4 2.26
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Table C-3. PF Elemental Measurements of the SM Study Glasses (continued)
ID Block Sub-Blk Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (Wt%) Sn (Wt%)

New-IL-5253-SM 1 4 7 KO7PF12 3.18 3.48 0.818 1.34 18.4 261
New-OL-108249Mod-SM 1 4 8 KO2PF22 6.20 1.81 1.02 2.04 16.2 3.64
New-IL-5255-SM 1 4 9 K11PFI12 3.23 3.50 0.839 1.38 17.2 2.65
New-IL-1721-SM 1 4 10 K10PF22 3.14 3.42 0.805 134 19.7 2.62
New-OL-90780-SM 1 4 11 KO3PF22 6.98 3.96 <0.100 1.88 15.8 2.22

LRM 1 4 12 LRMPF142 4.93 231 0.945 <0.100 25.2 <0.100
New-IL-456-SM 1 4 13 K23PF22 3.08 2.32 0.796 132 19.3 2.52
New-OL-108249Mod-SM 1 4 14 KO2PF12 6.21 1.81 1.03 2.03 16.2 3.56
New-OL-116208Mod-SM 1 4 15 K28PF12 1.81 1.72 0.995 2.02 15.8 333
New-OL-90780-SM 1 4 16 KO3PF12 7.12 4.10 <0.100 1.92 16.2 2.26
New-OL-100210-SM 1 4 17 K24PF22 1.78 1.70 <0.100 <0.100 21.6 2.39
New-IL-5255-SM 1 4 18 K11PF22 3.20 3.44 0.849 137 17.2 2.62
New-IL-5253-SM 1 4 19 KO7PF22 3.17 3.34 0.808 133 18.4 2.58
New-OL-122817-SM 1 4 20 KO1PF22 1.84 1.83 1.02 <0.100 21.0 2.32
New-IL-456-SM 1 4 21 K23PF12 3.12 2.34 0.825 135 19.8 2.53
New-OL-127708Mod-SM 1 4 22 K21PF22 551 4.04 0.981 0.923 21.5 3.29

LRM 1 4 23 LRMPF143 4.95 2.29 0.950 <0.100 25.2 <0.100

LRM 1 5 1 LRMPFI151 4.90 2.33 0.922 <0.100 24.7 <0.100
EWG-LAW-Centroid-2-SM 1 5 2 KO6PF11 4.42 275 0.597 0.695 17.6 1.39
New-1L-93907-SM 1 5 3 KI18PF11 5.65 3.23 0.800 1.28 19.3 2.47
New-1L-93907-SM 1 5 4 KI18PF21 5.68 3.33 0.770 1.29 19.5 253
New-IL-103151-SM 1 5 5 K26PF11 3.11 2.19 0.772 0.301 18.7 1.79
EWG-LAW-Centroid-2-SM 1 5 6 KO6PF21 4.28 2.62 0.572 0.668 17.0 1.34
New-1L-42295-SM 1 5 7 K27PF21 2.91 3.08 0.739 124 18.1 0618
New-IL-87749-SM 1 5 8 KO4PF21 5.42 2.10 0.727 1.26 16.1 1.83
New-1L-87749-SM 1 5 9 KO4PF11 535 2.10 0.723 126 15.9 1.81

LRM 1 5 10 LRMPF152 4.82 2.20 0.903 <0.100 24.4 <0.100
New-IL-103151-SM 1 5 11 K26PF21 3.07 2.20 0.769 0.300 18.7 1.76

LAW-ORP-LD1-1-SM 1 5 12 KI19PF11 5.00 3.34 0.601 <0.100 16.7 <0.100
New-IL-151542-SM 1 5 13 KI15PF11 2.98 2.64 0.744 0.287 17.1 245
New-IL-151542-SM 1 5 14 K15PF21 2.93 2.59 0.737 0.279 16.9 2.39

LAW-ORP-LDI-1-SM 1 5 15 KI19PF21 4.94 3.29 0.588 <0.100 16.5 <0.100
New-IL-70316-SM 1 5 16 K17PF11 2.98 2.15 0.739 0.284 16.8 2.44
New-IL-70316-SM 1 5 17 K17PF21 2.9 2.12 0.745 0.287 16.9 2.44
New-1L-42295-SM 1 5 18 K27PF11 2.93 3.10 0.738 124 18.0 0.600

LRM 1 5 19 LRMPF153 4.82 2.19 0.906 <0.100 24.6 <0.100

LRM 1 6 1 LRMPF161 4.89 2.33 0.926 <0.100 24.9 <0.100
New-1L-70316-SM 1 6 2 K17PF12 3.14 231 0.781 0.307 17.7 2.57
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Table C-3. PF Elemental Measurements of the SM Study Glasses (continued)
ID Block Sub-Blk Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (Wt%) Sn (Wt%)
EWG-LAW-Centroid-2-SM 1 6 3 KO6PF22 4.50 2.88 0.606 0.709 18.0 1.41
LAW-ORP-LDI-1-SM 1 6 4 KI19PF12 5.08 3.41 0.609 <0.100 16.9 <0.100
New-IL-151542-SM 1 6 5 K15PF12 321 2.89 0.796 0314 18.4 2.62
New-1L-93907-SM 1 6 6 K18PF12 5.93 3.56 0.838 135 203 2.59
New-1L-70316-SM 1 6 7 K17PF22 3.09 2.21 0.766 0.302 17.4 2.54
New-1L-93907-SM 1 6 8 KI18PF22 5.78 3.37 0.782 1.32 19.8 253
New-1L-87749-SM 1 6 9 KO4PF22 5.64 2.27 0.759 132 16.8 1.90
LRM 1 6 10 LRMPF162 4.94 231 0.930 <0.100 25.2 <0.100
New-IL-103151-SM 1 6 11 K26PF12 3.19 2.29 0.800 0317 19.4 1.84
New-1L-42295-SM 1 6 12 K27PF12 3.06 3.27 0.777 131 18.8 0.645
New-IL-151542-SM 1 6 13 K15PF22 3.13 2.81 0.787 0.306 18.0 2.52
EWG-LAW-Centroid-2-SM 1 6 14 KO6PF12 4.59 2.92 0.621 0.730 18.4 1.46
New-1L-42295-SM 1 6 15 K27PF22 3.04 3.29 0.772 1.30 18.8 0.621
New-IL-87749-SM 1 6 16 KO4PF12 5.54 2.22 0.751 131 16.5 1.87
New-IL-103151-SM 1 6 17 K26PF22 3.16 2.25 0.787 0.307 19.1 1.81
LAW-ORP-LD1-1-SM 1 6 18 K19PF22 5.15 3.49 0.609 <0.100 17.2 <0.100
LRM 1 6 19 LRMPF163 4.97 2.27 0.931 <0.100 25.2 <0.100
LRM 2 1 1 LRMPF211 5.23 2.58 1.02 <0.100 25.2 <0.100
New-OL-65959Mod-PSM 2 1 2 MO5PE21 6.96 3.83 <0.100 2.08 15.7 3.17
New-IL-1721-PSM 2 1 3 MO7PF11 3.25 3.51 0.844 1.44 19.8 2.66
New-IL-1721-PSM 2 1 4 MO7PE21 3.26 3.56 0.871 1.45 20.1 2.69
LAW-ORP-LD1-2-PSM 2 1 5 MI0PF21 5.26 3.55 0.687 <0.100 17.2 <0.100
LAW-ORP-LDI-M-PSM 2 1 6 MO4PF11 7.64 3.42 0.663 <0.100 16.4 <0.100
New-IL-94020-PSM 2 1 7 MOSPF11 6.12 2.59 0.907 1.47 20.9 2.76
New-OL-62909Mod-PSM 2 1 8 MO2PF21 6.51 2.85 <0.100 1.07 16.2 3.36
New-IL-166731-PSM 2 1 9 MOIPF21 6.18 3.02 0.363 1.51 18.1 2.58
New-OL-116208Mod-PSM 2 1 10 MO3PF11 1.97 1.97 1.10 2.21 16.7 3.56
New-OL-62909Mod-PSM 2 1 11 MO2PF11 6.49 2.86 <0.100 1.07 16.2 3.29
LRM 2 1 12 LRMPF212 5.18 2.44 1.01 <0.100 25.1 <0.100
New-1L-94020-PSM 2 1 13 MOSPF21 6.05 251 0.866 1.45 203 2.70
New-IL-166697-PSM 2 1 14 MO9PF11 5.96 3.14 0.876 1.48 17.5 2.72
LAW-ORP-LD1-2-PSM 2 1 15 MIOPF11 5.29 3.63 0.700 <0.100 17.3 <0.100
LAW-ORP-LD1-M-PSM 2 1 16 MO4PF21 7.51 3.44 0.658 <0.100 16.4 <0.100
New-OL-116208Mod-PSM 2 1 17 MO3PF21 1.87 1.87 1.06 2.12 15.9 3.38
New-OL-108249Mod-PSM 2 1 18 MO6PF21 6.04 1.82 1.02 2.06 15.6 4.62
New-IL-166731-PSM 2 1 19 MOIPF11 6.17 2.95 0.344 1.51 18.0 2.56
New-OL-65959Mod-PSM 2 1 20 MO5PF11 6.98 3.93 <0.100 2.08 16.0 3.16
New-OL-108249Mod-PSM 2 1 21 MOGPF11 6.00 1.77 1.00 2.06 153 4.55
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Table C-3. PF Elemental Measurements of the SM Study Glasses (continued)
ID Block Sub-Blk Sequence Lab ID Al (Wt%) B (wt%) Fe (wt%) Li (wt%) Si (Wt%) Sn (Wt%)

New-IL-166697-PSM 2 1 22 MO9PF21 5.84 3.06 0.860 1.47 17.1 2.67

LRM 2 1 23 LRMPF213 5.16 243 1.00 <0.100 253 <0.100

LRM 2 2 1 LRMPF221 5.36 2.52 0.978 <0.100 26.9 <0.100

LAW-ORP-LD1-2-PSM 2 2 2 MI10PF22 5.46 3.76 0.641 <0.100 183 <0.100
New-OL-116208Mod-PSM 2 2 3 MO3PF12 1.91 1.88 1.03 2.17 17.0 3.53
New-IL-166697-PSM 2 2 4 MO9PF22 6.26 3.32 0.845 1.50 18.8 2.86
New-1L-94020-PSM 2 2 5 MOSPF22 6.20 2.53 0.811 1.44 21.6 2.78

LAW-ORP-LD1-2-PSM 2 2 6 MI0PF12 541 3.66 0.639 <0.100 18.0 <0.100
New-IL-1721-PSM 2 2 7 MO7PF12 3.22 3.49 0.766 1.41 203 2.64
New-IL-1721-PSM 2 2 8 MO7PF22 3.29 3.58 0.802 1.44 20.8 2.67
New-OL-65959Mod-PSM 2 2 9 MO5PF22 7.13 3.94 <0.100 2.09 16.3 3.15
New-OL-108249Mod-PSM 2 2 10 MO6PF12 6.30 1.75 0.972 2.10 16.4 4.74
New-IL-166697-PSM 2 2 11 MO9PF12 5.96 3.04 0.795 1.44 17.7 2.69

LRM 2 2 12 LRMPF222 5.29 2.41 0.950 <0.100 26.6 <0.100
New-OL-116208Mod-PSM 2 2 13 MO3PF22 1.89 1.86 1.03 2.17 16.6 351

LAW-ORP-LD1-M-PSM 2 2 14 MO4PF22 7.88 3.50 0.605 <0.100 17.2 <0.100
New-OL-62909Mod-PSM 2 2 15 MO2PF12 6.48 271 <0.100 1.01 16.0 321
New-1L-94020-PSM 2 2 16 MOSPF12 6.11 2.36 0.821 1.42 20.6 2.63
New-OL-108249Mod-PSM 2 2 17 MO6PF22 6.38 1.76 0.986 2.13 16.4 4.79
New-IL-166731-PSM 2 2 18 MO1PF22 6.10 2.80 0.267 1.44 17.8 2.43
New-OL-65959Mod-PSM 2 2 19 MOSPF12 7.14 4.01 <0.100 2.08 16.4 3.22

LAW-ORP-LD1-M-PSM 2 2 20 MO4PF12 7.85 3.47 0.592 <0.100 17.1 <0.100
New-OL-62909Mod-PSM 2 2 21 MO2PF22 6.34 2.63 <0.100 0.993 15.7 3.14
New-IL-166731-PSM 2 2 22 MOIPF12 6.16 2.81 0.250 1.45 17.9 2.48

LRM 2 2 23 LRMPF223 5.13 2.30 0912 <0.100 25.8 <0.100
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Table C-4. KH Elemental Measurements of the SM Study Glasses
1D Block Sub-Blk Sequence Lab ID Cl (wt%) ar F (wt%) ar
LRM 1 1 1 LRMKHI11 <0.050 0.897
New-OL-45748-SM 1 1 2 K16KHI11 0.095 0.473
New-OL-8445-SM 1 1 3 K20KH11 0.123 0.479
New-OL-57284-SM 1 1 4 KI13KH21 0.146 0.458
New-OL-14844-SM 1 1 5 KOSKHI11 0.070 0.542
New-OL-17130-SM 1 1 6 K22KH21 0.204 0.435
New-OL-17130-SM 1 1 7 K22KH11 0.200 0.432
New-OL-54017-SM 1 1 8 KO9KH21 <0.050 0.054
New-OL-14844-SM 1 1 9 KO5KH21 0.071 0.543
New-OL-62380-SM 1 1 10 K25KH21 <0.050 0.090
New-OL-80309-SM 1 1 11 K12KH21 <0.050 0.058
LRM 1 1 12 LRMKH112 <0.050 0.899
New-OL-80309-SM 1 1 13 K12KH11 <0.050 0.060
New-OL-54017-SM 1 1 14 KO9KHI1 <0.050 0.052
New-OL-62380-SM 1 1 15 K25KH11 <0.050 0.092
New-OL-15493-SM 1 1 16 KOSKH21 <0.050 0.057
New-OL-8445-SM 1 1 17 K20KH21 0.122 0.489
New-OL-45748-SM 1 1 18 K16KH21 0.095 0.470
New-OL-8788Mod-SM 1 1 19 K14KH21 0.117 0.481
New-OL-57284-SM 1 1 20 KI3KHI11 0.148 0.432
New-OL-15493-SM 1 1 21 KOSKHI1 <0.050 0.055
New-OL-8788Mod-SM 1 1 22 K14KHI11 0.117 0.476
LRM 1 1 23 LRMKH113 <0.050 0.904
LRM 1 2 1 LRMKHI21 <0.050 0.910
New-OL-62380-SM 1 2 2 K25KH22 <0.050 0.092
New-OL-17130-SM 1 2 3 K22KHI12 0.205 0.440
New-OL-15493-SM 1 2 4 KOSKH12 <0.050 0.057
New-OL-15493-SM 1 2 5 KOSKH22 <0.050 0.058
New-OL-8445-SM 1 2 6 K20KH22 0.126 0.495
New-OL-8788Mod-SM 1 2 7 K14KH12 0.120 0.482
New-OL-80309-SM 1 2 8 K12KH12 <0.050 0.062
New-OL-57284-SM 1 2 9 KI3KHI2 0.154 0.461
New-OL-54017-SM 1 2 10 KO09KH12 <0.050 0.055
New-OL-62380-SM 1 2 11 K25KHI12 <0.050 0.094
LRM 1 2 12 LRMKH122 <0.050 0.910
New-OL-45748-SM 1 2 13 K16KH22 0.098 0.478
New-OL-80309-SM 1 2 14 K12KH22 <0.050 0.061
New-OL-45748-SM 1 2 15 KI16KHI12 0.095 0.482
New-OL-8445-SM 1 2 16 K20KHI12 0.125 0.487
New-OL-54017-SM 1 2 17 KO09KH22 <0.050 0.056
New-OL-17130-SM 1 2 18 K22KH22 0.208 0.445
New-OL-8788Mod-SM 1 2 19 K14KH22 0.120 0.484
New-OL-57284-SM 1 2 20 KI13KH22 0.151 0.463
New-OL-14844-SM 1 2 21 KO5KH22 0.075 0.552
New-OL-14844-SM 1 2 22 KO5KHI12 0.071 0.547
LRM 1 2 23 LRMKH123 <0.050 0911
LRM 1 3 1 LRMKH131 <0.050 0.914
New-IL-1721-SM 1 3 2 K10KHI11 0.081 0.291
New-OL-90780-SM 1 3 3 KO3KHI11 0.112 0.488
New-IL-5253-SM 1 3 4 KO7KHI11 <0.050 0.115
New-OL-116208Mod-SM 1 3 5 K28KH21 0.092 0.576
New-OL-108249Mod-SM 1 3 6 KO2KHI11 0.098 0.528
New-OL-100210-SM 1 3 7 K24KH11 0.169 0.514
New-OL-127708Mod-SM 1 3 8 K21KHI11 <0.050 0.049
New-IL-5253-SM 1 3 9 KO7KH21 <0.050 0.114
New-OL-127708Mod-SM 1 3 10 K21KH21 <0.050 0.049
New-IL-5255-SM 1 3 11 K11KH11 <0.050 0.116
LRM 1 3 12 LRMKH132 <0.050 0.926
New-IL-456-SM 1 3 13 K23KH21 <0.050 0.116
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Table C-4. KH Elemental Measurements of the SM Study Glasses (continued)

1D Block Sub-Blk Sequence Lab ID Cl (wt%) ar F (wt%) ar
New-OL-122817-SM 1 3 14 KO01KH21 0.116 0.463
New-OL-90780-SM 1 3 15 KO3KH21 0.114 0.492
New-1L-5255-SM 1 3 16 K11KH21 <0.050 0.118
New-OL-108249Mod-SM 1 3 17 KO02KH21 0.099 0.530
New-OL-100210-SM 1 3 18 K24KH21 0.162 0.515
New-OL-122817-SM 1 3 19 KO1KHI11 0.118 0.473
New-1L-456-SM 1 3 20 K23KHI11 <0.050 0.116
New-OL-116208Mod-SM 1 3 21 K28KHI11 0.092 0.582
New-1L-1721-SM 1 3 22 K10KH21 0.083 0.294
LRM 1 3 23 LRMKH133 <0.050 0.933
LRM 1 4 1 LRMKHI141 <0.050 0.952
New-OL-108249Mod-SM 1 4 2 K02KH12 0.098 0.536
New-OL-116208Mod-SM 1 4 3 K28KH12 0.090 0.584
New-1L-5253-SM 1 4 4 KO07KH12 <0.050 0.115
New-OL-108249Mod-SM 1 4 5 K02KH22 0.098 0.535
New-OL-90780-SM 1 4 6 KO3KH12 0.109 0.497
New-OL-122817-SM 1 4 7 KO1KH22 0.118 0.471
New-1L-1721-SM 1 4 8 K10KH12 0.081 0.295
New-OL-90780-SM 1 4 9 KO03KH22 0.109 0.491
New-1L-456-SM 1 4 10 K23KH22 <0.050 0.118
New-OL-122817-SM 1 4 11 KO1KH12 0.119 0.473
LRM 1 4 12 LRMKH142 <0.050 0.916
New-1L-5255-SM 1 4 13 K11KH12 <0.050 0.118
New-1L-5253-SM 1 4 14 KO07KH22 <0.050 0.115
New-1L-456-SM 1 4 15 K23KH12 <0.050 0.116
New-OL-127708Mod-SM 1 4 16 K21KH12 <0.050 0.050
New-OL-100210-SM 1 4 17 K24KH22 0.159 0.509
New-1L-5255-SM 1 4 18 K11KH22 <0.050 0.118
New-OL-116208Mod-SM 1 4 19 K28KH22 0.090 0.583
New-1L-1721-SM 1 4 20 K10KH22 0.082 0.294
New-OL-127708Mod-SM 1 4 21 K21KH22 <0.050 0.051
New-OL-100210-SM 1 4 22 K24KH12 0.164 0.523
LRM 1 4 23 LRMKH143 <0.050 0.930
LRM 1 5 1 LRMKHI151 <0.050 0.904
New-1L-87749-SM 1 5 2 KO04KH21 <0.050 0.117
New-IL-103151-SM 1 5 3 K26KH21 <0.050 0.124
EWG-LAW-Centroid-2-SM 1 5 4 KO6KH11 0.067 0.229
New-1L-93907-SM 1 5 5 K18KHI11 <0.050 0.111
EWG-LAW-Centroid-2-SM 1 5 6 KO6KH21 0.067 0.226
LAW-ORP-LD1-1-SM 1 5 7 K19KH11 0.092 0.110
New-1L-93907-SM 1 5 8 K18KH21 <0.050 0.110
New-1L-151542-SM 1 5 9 K15KH21 0.078 0.316
LRM 1 5 10 LRMKHI152 <0.050 0.904
New-1L-70316-SM 1 5 11 K17KH21 <0.050 0.119
New-1L-42295-SM 1 5 12 K27KH11 <0.050 0.118
New-1L-87749-SM 1 5 13 KO04KH11 <0.050 0.119
New-1L-42295-SM 1 5 14 K27KH21 <0.050 0.115
New-1L-70316-SM 1 5 15 K17KH11 <0.050 0.118
LAW-ORP-LDI1-1-SM 1 5 16 K19KH21 0.092 0.107
New-1L-151542-SM 1 5 17 KI15KH11 0.079 0.311
New-1L-103151-SM 1 5 18 K26KHI11 <0.050 0.123
LRM 1 5 19 LRMKHI153 <0.050 0.915
LRM 1 6 1 LRMKHI161 <0.050 0.921
LAW-ORP-LDI1-1-SM 1 6 2 K19KH12 0.093 0.113
New-1L-151542-SM 1 6 3 K15KH12 0.078 0.315
New-1L-42295-SM 1 6 4 K27KH22 <0.050 0.120
New-1L-151542-SM 1 6 5 K15KH22 0.081 0.319
New-1L-70316-SM 1 6 6 K17KH22 <0.050 0.122
New-1L-93907-SM 1 6 7 K18KH12 <0.050 0.116
New-1L-42295-SM 1 6 8 K27KH12 <0.050 0.122
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Table C-4. KH Elemental Measurements of the SM Study Glasses (continued)

1D Block Sub-Blk Sequence Lab ID Cl (wt%) ar F (wt%) ar
New-IL-103151-SM 1 6 9 K26KH22 <0.050 0.129
LRM 1 6 10 LRMKH162 <0.050 0.925
EWG-LAW-Centroid-2-SM 1 6 11 KO06KH22 0.068 0.230
New-1L-87749-SM 1 6 12 K04KH22 <0.050 0.129
EWG-LAW-Centroid-2-SM 1 6 13 KO6KH12 0.070 0.236
LAW-ORP-LDI1-1-SM 1 6 14 K19KH22 0.092 0.114
New-1L-87749-SM 1 6 15 K04KH12 <0.050 0.126
New-1L-103151-SM 1 6 16 K26KH12 <0.050 0.128
New-1L-93907-SM 1 6 17 K18KH22 <0.050 0.115
New-1L-70316-SM 1 6 18 K17KH12 <0.050 0.124
LRM 1 6 19 LRMKH143 <0.050 0.926
LRM 2 1 1 LRMKH211 <0.050 0.874
LAW-ORP-LD1-M-PSM 2 1 2 MO4KH21 0.053 0.088
New-1L-94020-PSM 2 1 3 MO8SKH21 <0.050 0.096
New-OL-108249Mod-PSM 2 1 4 MO6KH21 0.092 0.478
LAW-ORP-LD1-2-PSM 2 1 5 MI10KHI11 0.064 0.090
LAW-ORP-LD1-M-PSM 2 1 6 MO4KH11 0.056 0.094
New-1L-94020-PSM 2 1 7 MOSKHI11 <0.050 0.096
LAW-ORP-LD1-2-PSM 2 1 8 MI10KH21 0.065 0.094
New-OL-62909Mod-PSM 2 1 9 MO2KH21 0.080 0.465
New-1L-166697-PSM 2 1 10 MO9KH21 0.076 0.289
New-1L-1721-PSM 2 1 11 MO7KH21 0.086 0.262
LRM 2 1 12 LRMKH212 <0.050 0.875
New-0OL-62909Mod-PSM 2 1 13 MO2KHI11 0.085 0.466
New-1L-166731-PSM 2 1 14 MO1KH21 0.068 0.326
New-1L-166731-PSM 2 1 15 MOIKHI11 0.068 0.306
New-OL-116208Mod-PSM 2 1 16 MO3KH21 0.094 0.511
New-0OL-65959Mod-PSM 2 1 17 MOS5KHI11 <0.050 0.050
New-1L-1721-PSM 2 1 18 MO7KHI11 0.090 0.311
New-OL-108249Mod-PSM 2 1 19 MO6KH11 0.094 0.468
New-1L-166697-PSM 2 1 20 MO9KHI11 0.079 0.298
New-0OL-65959Mod-PSM 2 1 21 MOS5KH21 <0.050 0.048
New-OL-116208Mod-PSM 2 1 22 MO3KHI11 0.092 0.492
LRM 2 1 23 LRMKH212 <0.050 0.872
LRM 2 2 1 LRMKH?221 <0.050 0.895
New-1L-166697-PSM 2 2 2 MO9KH22 0.079 0.289
New-OL-65959Mod-PSM 2 2 3 MO5KH22 <0.050 0.053
LAW-ORP-LD1-2-PSM 2 2 4 MI10KHI12 0.061 0.094
LAW-ORP-LD1-M-PSM 2 2 5 MO4KH22 0.054 0.092
LAW-ORP-LD1-2-PSM 2 2 6 M10KH22 0.067 0.097
New-1L-166731-PSM 2 2 7 MO1KH22 0.070 0.306
New-1L-166731-PSM 2 2 8 MO1KHI12 0.070 0.317
New-OL-65959Mod-PSM 2 2 9 MO5KHI12 <0.050 0.053
New-1L-1721-PSM 2 2 10 MO7KH12 0.090 0.266
New-1L-166697-PSM 2 2 11 MO9KHI12 0.080 0.286
LRM 2 2 12 LRMKH222 <0.050 0.880
New-1L-94020-PSM 2 2 13 MOSKHI12 <0.050 0.103
New-OL-62909Mod-PSM 2 2 14 MO2KH12 0.094 0.475
New-OL-108249Mod-PSM 2 2 15 MO6KH12 0.095 0.472
New-1L-1721-PSM 2 2 16 MO7KH22 0.092 0.279
New-1L-94020-PSM 2 2 17 MOSKH22 <0.050 0.103
New-OL-108249Mod-PSM 2 2 18 MO6KH22 0.095 0.479
New-OL-116208Mod-PSM 2 2 19 MO3KHI12 0.094 0.491
New-OL-116208Mod-PSM 2 2 20 MO3KH22 0.100 0.521
LAW-ORP-LD1-M-PSM 2 2 21 MO4KH12 0.058 0.093
New-0OL-62909Mod-PSM 2 2 22 MO2KH22 0.085 0.473
LRM 2 2 23 LRMKH223 <0.050 0.886
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Table C-5. Comparison of Targeted and Measured Glass Compositions

] Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
EWG-LAW-Centroid-2-SM | ALOs 8.404 9.000 -0.596 -6.6%
EWG-LAW-Centroid-2-SM | B,0s 8.992 10.000 -1.008 -10.1%
EWG-LAW-Centroid-2-SM | CaO 5.576 5.500 0.076 1.4%
EWG-LAW-Centroid-2-SM Cl 0.068 0.210 -0.142
EWG-LAW-Centroid-2-SM | Cr,0s 0.110 0.140 -0.030
EWG-LAW-Centroid-2-SM F 0.230 0.320 -0.090
EWG-LAW-Centroid-2-SM | Fe,Os 0.856 1.000 -0.144
EWG-LAW-Centroid-2-SM KO 0.359 0.400 -0.041
EWG-LAW-Centroid-2-SM | Li,O 1.508 2.000 -0.492
EWG-LAW-Centroid-2-SM [ MgO 1.269 1.500 -0.231
EWG-LAW-Centroid-2-SM | Na,O 19.243 19.000 0.243 1.3%
EWG-LAW-Centroid-2-SM | P,Os 0.528 0.680 -0.152
EWG-LAW-Centroid-2-SM | SiO, 37.973 39.550 -1.577 -4.0%
EWG-LAW-Centroid-2-SM | SnO, 1.777 2.000 -0.223
EWG-LAW-Centroid-2-SM SO; 1.435 0.700 0.735
EWG-LAW-Centroid-2-SM [ V,0s 1.897 2.000 -0.103
EWG-LAW-Centroid-2-SM | ZnO 3.006 3.000 0.006
EWG-LAW-Centroid-2-SM | ZrO, 2.884 3.000 -0.116
EWG-LAW-Centroid-2-SM Sum 96.115 100.000 -3.885 -3.9%
LAW-ORP-LD1-1-SM ALO; 9.528 10.150 -0.622 -6.1%
LAW-ORP-LD1-1-SM B,Os 10.891 12.040 -1.149 -9.5%
LAW-ORP-LD1-1-SM CaO 7.689 8.010 -0.321 -4.0%
LAW-ORP-LD1-1-SM Cl 0.092 0.330 -0.238
LAW-ORP-LD1-1-SM Cr,03 0.330 0.500 -0.170
LAW-ORP-LD1-1-SM F 0.111 0.170 -0.059
LAW-ORP-LD1-1-SM Fe,0s 0.860 1.000 -0.140
LAW-ORP-LD1-1-SM K,0 0.140 0.160 -0.020
LAW-ORP-LD1-1-SM Li,O < 0.215 0.000 0.215
LAW-ORP-LD1-1-SM MgO 0.870 1.000 -0.130
LAW-ORP-LD1-1-SM Na,O 19.445 20.980 -1.535 -7.3%
LAW-ORP-LD1-1-SM P,0s 0.239 0.290 -0.051
LAW-ORP-LD1-1-SM SiO, 35.994 37.140 -1.146 -3.1%
LAW-ORP-LD1-1-SM SnO, < 0.127 0.000 0.127
LAW-ORP-LD1-1-SM SO; 1.253 1.060 0.193
LAW-ORP-LD1-1-SM V505 0.878 1.000 -0.122
LAW-ORP-LD1-1-SM ZnO 2.869 3.000 -0.131
LAW-ORP-LD1-1-SM 710, 2.779 3.000 -0.221
LAW-ORP-LD1-1-SM Sum 94.311 99.830 -5.519 -5.5%
LAW-ORP-LD1-2-PSM AlLO; 10.118 10.150 -0.032 -0.3%
LAW-ORP-LD1-2-PSM B,0Os 11.753 12.040 -0.287 -2.4%
LAW-ORP-LD1-2-PSM CaO 7.724 8.010 -0.286 -3.6%
LAW-ORP-LD1-2-PSM Cl 0.064 0.330 -0.266
LAW-ORP-LD1-2-PSM Cr,05 0.327 0.500 -0.173
LAW-ORP-LD1-2-PSM F 0.094 0.170 -0.076
LAW-ORP-LD1-2-PSM Fe,05 0.953 1.000 -0.047
LAW-ORP-LD1-2-PSM K>O 0.154 0.160 -0.006
LAW-ORP-LD1-2-PSM Li,O < 0.215 0.000 0.215
LAW-ORP-LD1-2-PSM MgO 0.916 1.000 -0.084
LAW-ORP-LD1-2-PSM Na,O 20.523 20.980 -0.457 -2.2%
LAW-ORP-LD1-2-PSM P,0s 0.254 0.290 -0.036
LAW-ORP-LD1-2-PSM SiO, 37.866 37.140 0.726 2.0%
LAW-ORP-LD1-2-PSM SnO, < 0.127 0.000 0.127
LAW-ORP-LD1-2-PSM SO; 1.314 1.060 0.254
LAW-ORP-LD1-2-PSM V,0s 0.887 1.000 -0.113
LAW-ORP-LD1-2-PSM ZnO 2.863 3.000 -0.137
LAW-ORP-LD1-2-PSM 710, 2.810 3.000 -0.190
LAW-ORP-LD1-2-PSM Sum 98.962 99.830 -0.868 -0.9%
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
LAW-ORP-LD1-M-PSM ALO; 14.587 14.736 -0.149 -1.0%
LAW-ORP-LD1-M-PSM B,Os 11.133 11.424 -0.291 -2.5%
LAW-ORP-LD1-M-PSM CaO 7.255 7.600 -0.345 -4.5%
LAW-ORP-LD1-M-PSM Cl 0.055 0.313 -0.258
LAW-ORP-LD1-M-PSM Cr,05 0.268 0.474 -0.206
LAW-ORP-LD1-M-PSM F 0.092 0.161 -0.069
LAW-ORP-LD1-M-PSM Fe,0; 0.900 0.949 -0.049
LAW-ORP-LD1-M-PSM K,0 0.137 0.152 -0.015
LAW-ORP-LD1-M-PSM Li,O < 0.215 0.000 0.215
LAW-ORP-LD1-M-PSM MgO 0.931 0.949 -0.018
LAW-ORP-LD1-M-PSM Na,O 19.142 19.907 -0.765 -3.8%
LAW-ORP-LD1-M-PSM P,0s 0.242 0.275 -0.033
LAW-ORP-LD1-M-PSM SiO, 35.887 35.241 0.647 1.8%
LAW-ORP-LD1-M-PSM SnO, < 0.127 0.000 0.127
LAW-ORP-LD1-M-PSM SOs 1.019 1.006 0.013
LAW-ORP-LD1-M-PSM V,0s 0.839 0.949 -0.110
LAW-ORP-LD1-M-PSM ZnO 2.698 2.847 -0.149
LAW-ORP-LD1-M-PSM 71O, 2.641 2.847 -0.206
LAW-ORP-LD1-M-PSM Sum 98.167 99.829 -1.662 -1.7%
LRM ALO; 9.599 9.510 0.089 0.9%
LRM B,0; 7.634 7.850 -0.216 -2.8%
LRM CaO 0.468 0.540 -0.072
LRM Cl < 0.050 0.000 0.050
LRM Cr,03 0.202 0.190 0.012
LRM F 0.898 0.860 0.038
LRM Fe,0; 1.383 1.380 0.003
LRM K,0 1.482 1.480 0.002
LRM Li,O < 0.221 0.110 0.111
LRM MgO < 0.166 0.100 0.066
LRM Na,O 20.535 20.030 0.505 2.5%
LRM P,0s 0.482 0.540 -0.058
LRM SiO, 54.258 54.200 0.058 0.1%
LRM SnO, < 0.127 0.000 0.127
LRM SO; 0.217 0.300 -0.083
LRM V,0:s < 0.179 0.000 0.179
LRM ZnO < 0.124 0.000 0.124
LRM 710, 0.927 0.930 -0.003
LRM Sum 98.953 98.020 0.933 1.0%
New-IL-103151-SM ALO; 5919 6.250 -0.331 -5.3%
New-1L-103151-SM B,0O; 7.188 8.000 -0.812 -10.2%
New-IL-103151-SM CaO 2.921 2.750 0.171
New-IL-103151-SM Cl < 0.050 0.120 -0.070
New-1L-103151-SM Cr,05 0.062 0.080 -0.018
New-IL-103151-SM F 0.126 0.180 -0.054
New-1L-103151-SM Fe,0; 1.118 1.250 -0.132
New-IL-103151-SM K,0 0.873 1.000 -0.127
New-1L-103151-SM Li,O 0.659 1.000 -0.341
New-IL-103151-SM MgO 2.297 2.500 -0.203
New-1L-103151-SM Na,O 21.804 22.490 -0.686 -3.1%
New-IL-103151-SM P,0s 0.303 0.380 -0.077
New-1L-103151-SM SiO, 40.593 41.840 -1.247 -3.0%
New-IL-103151-SM SnO, 2.285 2.500 -0.215
New-IL-103151-SM SOs 1.480 1.170 0.310
New-1L-103151-SM V,0s 2.821 3.000 -0.179
New-IL-103151-SM ZnO 4.127 4.000 0.127
New-1L-103151-SM ZrO, 1.479 1.500 -0.021
New-IL-103151-SM Sum 96.105 100.010 -3.905 -3.9%
New-IL-151542-SM ALO; 5.787 6.250 -0.463 -7.4%
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted

New-IL-151542-SM B,0; 8.798 9.740 -0.942 -9.7%
New-IL-151542-SM CaO 9.231 9.000 0.231 2.6%
New-1L-151542-SM Cl 0.079 0.310 -0.231

New-IL-151542-SM Cr,03 0.164 0.210 -0.046
New-1L-151542-SM F 0.315 0.470 -0.155
New-IL-151542-SM Fe,0; 1.095 1.250 -0.155

New-1L-151542-SM K,0 0.183 0.200 -0.017

New-IL-151542-SM Li,O 0.638 1.000 -0.362
New-IL-151542-SM MgO 2.305 2.500 -0.195

New-IL-151542-SM Na,O 17.996 17.370 0.626 3.6%
New-IL-151542-SM P,0s 0.673 1.010 -0.337
New-IL-151542-SM Si0, 37.652 39.390 -1.738 -4.4%
New-IL-151542-SM SnO, 3.168 3.500 -0.332
New-IL-151542-SM SOs 1.664 1.300 0.364

New-IL-151542-SM V,0:s 2.919 3.000 -0.081

New-1L-151542-SM ZnO 2.029 2.000 0.029

New-IL-151542-SM 710, 1.117 1.500 -0.383

New-1L-151542-SM Sum 95.813 100.000 -4.187 -4.2%
New-IL-166697-PSM ALO; 11.346 11.250 0.096 0.9%
New-IL-166697-PSM B,Os 10.110 10.220 -0.110 -1.1%
New-1L-166697-PSM CaO 2.711 2.750 -0.039
New-IL-166697-PSM Cl 0.079 0.310 -0.231
New-1L-166697-PSM Cr,05 0.153 0.210 -0.057
New-IL-166697-PSM F 0.291 0.470 -0.179
New-1L-166697-PSM Fe,0; 1.207 1.250 -0.043
New-IL-166697-PSM K,0 0.840 1.000 -0.160
New-1L-166697-PSM Li,O 3.170 3.500 -0.330
New-IL-166697-PSM MgO 0.468 0.500 -0.032
New-1L-166697-PSM Na,O 17.423 17.490 -0.067 -0.4%
New-IL-166697-PSM P,0s < 0.229 1.010 -0.781
New-IL-166697-PSM SiO, 38.026 36.750 1.276 3.5%
New-1L-166697-PSM SnO, 3.472 3.500 -0.028
New-IL-166697-PSM SOs 1.474 1.290 0.184
New-1L-166697-PSM V,0s 2.709 3.000 -0.291
New-IL-166697-PSM ZnO 3.794 4.000 -0.206
New-1L-166697-PSM ZrO, 0.521 1.500 -0.979
New-IL-166697-PSM Sum 98.024 100.000 -1.976 -2.0%
New-1L-166731-PSM ALO; 11.625 11.500 0.125 1.1%
New-IL-166731-PSM B,O; 9.322 9.310 0.012 0.1%
New-1L-166731-PSM CaO 2.777 2.750 0.027
New-IL-166731-PSM Cl 0.069 0.310 -0.241
New-IL-166731-PSM Cr,03 0.149 0.210 -0.061
New-1L-166731-PSM F 0.314 0.470 -0.156
New-IL-166731-PSM Fe,0; 0.437 0.500 -0.063
New-1L-166731-PSM K,0 0.179 0.200 -0.021
New-IL-166731-PSM Li,O 3.181 3.500 -0.319
New-1L-166731-PSM MgO 2.226 2.500 -0.274
New-IL-166731-PSM Na,O 18.030 18.020 0.010 0.1%
New-1L-166731-PSM P,0s 0.246 1.010 -0.764
New-IL-166731-PSM SiO, 38.400 36.750 1.650 4.5%
New-1L-166731-PSM SnO, 3.190 3.200 -0.010
New-IL-166731-PSM SOs 1.462 1.270 0.192
New-IL-166731-PSM V,0:s 2.718 3.000 -0.282
New-1L-166731-PSM ZnO 3.825 4.000 -0.175
New-IL-166731-PSM 710, 0.571 1.500 -0.929
New-1L-166731-PSM Sum 98.721 100.000 -1.279 -1.3%

New-1L-1721-PSM ALO; 6.150 6.250 -0.100 -1.6%

New-1L-1721-PSM B,0O; 11.382 11.750 -0.368 -3.1%
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
New-1L-1721-PSM CaO 2.634 2.750 -0.116
New-1L-1721-PSM Cl 0.090 0.310 -0.220
New-1L-1721-PSM Cr,05 0.177 0.210 -0.033
New-1L-1721-PSM F 0.280 0.470 -0.190
New-1L-1721-PSM Fe,0; 1.173 1.250 -0.077
New-1L-1721-PSM K,O 0.854 1.000 -0.146
New-1L-1721-PSM Li,O 3.089 3.500 -0.411
New-1L-1721-PSM MgO 0.440 0.500 -0.060
New-1L-1721-PSM Na,O 16.311 16.450 -0.139 -0.8%
New-1L-1721-PSM P,0s 0.453 1.010 -0.557
New-1L-1721-PSM SiO, 43.321 43.250 0.071 0.2%
New-1L-1721-PSM SnO, 3.383 3.500 -0.117
New-1L-1721-PSM SOs 1.716 1.300 0.416
New-1L-1721-PSM V,0s 2.673 3.000 -0.327
New-1L-1721-PSM ZnO 1.839 2.000 -0.161
New-1L-1721-PSM 71O, 0.850 1.500 -0.650
New-1L-1721-PSM Sum 96.816 100.000 -3.184 -3.2%
New-1L-1721-SM ALO; 6.046 6.250 -0.204 -3.3%
New-IL-1721-SM B,O; 11.125 11.750 -0.625 -5.3%
New-IL-1721-SM CaO 2.718 2.750 -0.032
New-1L-1721-SM Cl 0.082 0.310 -0.228
New-IL-1721-SM Cr,03 0.178 0.210 -0.032
New-1L-1721-SM F 0.294 0.470 -0.176
New-IL-1721-SM Fe,0; 1.246 1.250 -0.004
New-1L-1721-SM K,0 0.922 1.000 -0.078
New-IL-1721-SM Li,O 2.998 3.500 -0.502
New-1L-1721-SM MgO 0.466 0.500 -0.034
New-IL-1721-SM Na,O 16.277 16.450 -0.173 -1.1%
New-1L-1721-SM P,0s 0.777 1.010 -0.233
New-IL-1721-SM SiO, 42.091 43.250 -1.159 -2.7%
New-IL-1721-SM SnO, 3.387 3.500 -0.113
New-IL-1721-SM SO; 1.647 1.300 0.347
New-IL-1721-SM V,0s 2.780 3.000 -0.220
New-1L-1721-SM ZnO 1.948 2.000 -0.052
New-IL-1721-SM 710, 1.373 1.500 -0.127
New-1L-1721-SM Sum 96.355 100.000 -3.645 -3.6%
New-1L-42295-SM ALO; 5.640 6.250 -0.610 -9.8%
New-1L-42295-SM B,0; 10.255 11.750 -1.495 -12.7%
New-1L-42295-SM CaO 2.749 2.750 -0.001
New-1L-42295-SM Cl < 0.050 0.120 -0.070
New-1L-42295-SM Cr,03 0.070 0.080 -0.010
New-1L-42295-SM F 0.119 0.180 -0.061
New-1L-42295-SM Fe,0; 1.082 1.250 -0.168
New-1L-42295-SM K,0 0.196 0.200 -0.004
New-1L-42295-SM Li,O 2.740 3.500 -0.760
New-1L-42295-SM MgO 2.206 2.500 -0.294
New-1L-42295-SM Na,O 17.895 17.480 0.415 2.4%
New-1L-42295-SM P,0s 0.299 0.380 -0.081
New-1L-42295-SM Si0, 39.417 42.420 -3.003 -7.1%
New-1L-42295-SM SnO, 0.788 1.000 -0.212
New-1L-42295-SM SO; 1.639 0.400 1.239
New-1L-42295-SM V,0:s 2.780 3.000 -0.220
New-1L-42295-SM ZnO 1.929 2.000 -0.071
New-1L-42295-SM 71O, 4.498 4.750 -0.252
New-1L-42295-SM Sum 94.352 100.010 -5.658 -5.7%
New-1L-456-SM ALO; 5.994 6.250 -0.256 -4.1%
New-1L-456-SM B,Os 7.696 8.000 -0.304 -3.8%
New-1L-456-SM CaO 8.329 9.000 -0.671 -7.5%
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
New-1L-456-SM Cl < 0.050 0.120 -0.070
New-1L-456-SM Cr,03 0.071 0.080 -0.009
New-1L-456-SM F 0.117 0.180 -0.063
New-1L-456-SM Fe,0; 1.256 1.250 0.006
New-1L-456-SM K,0 0.189 0.200 -0.011
New-1L-456-SM Li,O 3.025 3.500 -0.475
New-1L-456-SM MgO 2.139 2.500 -0.361
New-1L-456-SM Na,O 15.030 15.000 0.030 0.2%
New-1L-456-SM P,0s 0.313 0.380 -0.067
New-1L-456-SM Si0, 41.770 43.150 -1.380 -3.2%
New-1L-456-SM SnO, 3.295 3.500 -0.205
New-1L-456-SM SO; 1.949 0.400 1.549
New-1L-456-SM V,0:s 2.727 3.000 -0.273
New-1L-456-SM ZnO 1.880 2.000 -0.120
New-1L-456-SM 71O, 1.271 1.500 -0.229
New-1L-456-SM Sum 97.100 100.010 -2.910 -2.9%
New-IL-5253-SM ALO; 6.061 6.250 -0.189 -3.0%
New-1L-5253-SM B,0; 11.109 11.750 -0.641 -5.5%
New-1L-5253-SM CaO 2.718 2.750 -0.032
New-1L-5253-SM Cl < 0.050 0.120 -0.070
New-1L-5253-SM Cr,05 0.072 0.080 -0.008
New-1L-5253-SM F 0.115 0.180 -0.065
New-1L-5253-SM Fe,0; 1.247 1.250 -0.003
New-1L-5253-SM K,0 0.186 0.200 -0.014
New-1L-5253-SM Li,O 2.982 3.500 -0.518
New-1L-5253-SM MgO 2.247 2.500 -0.253
New-1L-5253-SM Na,O 15.131 15.000 0.131 0.9%
New-1L-5253-SM P,0s 0.334 0.380 -0.046
New-1L-5253-SM SiO, 38.882 39.750 -0.868 -2.2%
New-1L-5253-SM SnO, 3.339 3.500 -0.161
New-1L-5253-SM SOs 1.459 1.300 0.159
New-1L-5253-SM V,0s 2.816 3.000 -0.184
New-1L-5253-SM ZnO 3.921 4.000 -0.079
New-1L-5253-SM ZrO, 4.363 4.500 -0.137
New-1L-5253-SM Sum 97.031 100.010 -2.979 -3.0%
New-1L-5255-SM ALO; 6.075 6.250 -0.175 -2.8%
New-1L-5255-SM B,Os 11.068 11.750 -0.682 -5.8%
New-1L-5255-SM CaO 2.770 2.750 0.020
New-IL-5255-SM Cl < 0.050 0.120 -0.070
New-1L-5255-SM Cr,05 0.065 0.080 -0.015
New-IL-5255-SM F 0.118 0.180 -0.062
New-1L-5255-SM Fe,0; 1.279 1.250 0.029
New-1L-5255-SM K,0 0.182 0.200 -0.018
New-1L-5255-SM Li,O 3.036 3.500 -0.464
New-1L-5255-SM MgO 2.247 2.500 -0.253
New-1L-5255-SM Na,O 17.389 18.000 -0.611 -3.4%
New-1L-5255-SM P,0s 0.264 0.380 -0.116
New-1L-5255-SM SiO, 36.047 36.750 -0.703 -1.9%
New-1L-5255-SM SnO, 3.374 3.500 -0.126
New-IL-5255-SM SOs 1.584 1.300 0.284
New-1L-5255-SM V,0s 2.767 3.000 -0.233
New-IL-5255-SM ZnO 3.940 4.000 -0.060
New-1L-5255-SM 710, 3.735 4.500 -0.765
New-1L-5255-SM Sum 95.990 100.010 -4.020 -4.0%
New-1L-70316-SM ALO; 5.763 6.250 -0.487 -7.8%
New-1L-70316-SM B,0O; 7.076 8.000 -0.924 -11.6%
New-1L-70316-SM CaO 8.930 9.000 -0.070 -0.8%
New-1L-70316-SM Cl < 0.050 0.120 -0.070
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted

New-1L-70316-SM Cr,05 0.058 0.080 -0.022

New-1L-70316-SM F 0.121 0.180 -0.059

New-1L-70316-SM Fe,0; 1.083 1.250 -0.167

New-1L-70316-SM K,0 0.828 1.000 -0.172

New-1L-70316-SM Li,O 0.635 1.000 -0.365

New-1L-70316-SM MgO 2.264 2.500 -0.236

New-1L-70316-SM Na,O 19.681 20.230 -0.549 -2.7%
New-1L-70316-SM P,0s 0.306 0.380 -0.074

New-1L-70316-SM SiO, 36.796 38.720 -1.924 -5.0%
New-1L-70316-SM SnO, 3.171 3.500 -0.329

New-1L-70316-SM SOs 1.602 1.300 0.302

New-1L-70316-SM V,0s 2.794 3.000 -0.206

New-1L-70316-SM ZnO 1.982 2.000 -0.018

New-1L-70316-SM ZrO, 1.439 1.500 -0.061

New-1L-70316-SM Sum 94.579 100.010 -5.431 -5.4%
New-1L-87749-SM ALO; 10.369 11.500 -1.131 -9.8%
New-1L-87749-SM B,0Os 6.995 8.000 -1.005 -12.6%
New-1L-87749-SM CaO 8.944 9.000 -0.056 -0.6%
New-1L-87749-SM Cl < 0.050 0.120 -0.070

New-1L-87749-SM Cr,03 0.058 0.080 -0.022

New-1L-87749-SM F 0.123 0.180 -0.057

New-1L-87749-SM Fe,0; 1.058 1.250 -0.192

New-1L-87749-SM K,0 0.846 1.000 -0.154

New-1L-87749-SM Li,O 2.772 3.500 -0.728

New-1L-87749-SM MgO 0.437 0.500 -0.063

New-1L-87749-SM Na,O 18.131 17.490 0.641 3.7%
New-1L-87749-SM P,0s 0.314 0.380 -0.066

New-1L-87749-SM SiO, 34.924 37.410 -2.486 -6.6%
New-1L-87749-SM SnO, 2.352 2.700 -0.348

New-1L-87749-SM SOs 1.633 0.400 1.233

New-1L-87749-SM V,0:s 2.763 3.000 -0.237

New-1L-87749-SM ZnO 1.957 2.000 -0.043

New-1L-87749-SM 710, 1.386 1.500 -0.114

New-1L-87749-SM Sum 95.112 100.010 -4.898 -4.9%
New-1L-93907-SM ALO; 10.884 11.500 -0.616 -5.4%
New-1L-93907-SM B,O; 10.859 11.750 -0.891 -7.6%
New-1L-93907-SM CaO 2.805 2.750 0.055

New-1L-93907-SM Cl < 0.050 0.120 -0.070

New-1L-93907-SM Cr,03 0.070 0.080 -0.010

New-1L-93907-SM F 0.113 0.180 -0.067

New-1L-93907-SM Fe,0; 1.140 1.250 -0.110

New-1L-93907-SM K,0 0.903 1.000 -0.097

New-1L-93907-SM Li,O 2.820 3.500 -0.680

New-1L-93907-SM MgO 0.457 0.500 -0.043

New-1L-93907-SM Na,O 15.637 15.120 0.517 3.4%
New-1L-93907-SM P,0s 0.312 0.380 -0.068

New-1L-93907-SM Si0, 42.198 43.250 -1.052 -2.4%
New-1L-93907-SM SnO, 3.212 3.500 -0.288

New-1L-93907-SM SO; 1.134 1.130 0.004

New-1L-93907-SM V,0:s 0.465 0.500 -0.035

New-1L-93907-SM ZnO 1.995 2.000 -0.005

New-1L-93907-SM 710, 1.452 1.500 -0.048

New-1L-93907-SM Sum 96.506 100.010 -3.504 -3.5%
New-1L-94020-PSM ALO; 11.564 11.500 0.064 0.6%
New-1L-94020-PSM B,Os 8.042 8.000 0.042 0.5%
New-1L-94020-PSM CaO 3.474 3.530 -0.056
New-1L-94020-PSM Cl < 0.050 0.120 -0.070
New-1L-94020-PSM Cr,05 0.073 0.080 -0.007
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
New-1L-94020-PSM F 0.100 0.180 -0.080
New-1L-94020-PSM Fe,0; 1.217 1.250 -0.033
New-1L-94020-PSM K,0 0.179 0.200 -0.021
New-1L-94020-PSM Li,O 3.111 3.500 -0.389
New-1L-94020-PSM MgO 2.259 2.500 -0.241
New-1L-94020-PSM Na,O 15.232 15.000 0.232 1.5%
New-1L-94020-PSM P,0s 0.293 0.380 -0.087
New-1L-94020-PSM SiO, 44.604 43.250 1.354 3.1%
New-1L-94020-PSM SnO, 3.450 3.500 -0.050
New-1L-94020-PSM SOs 1.081 1.020 0.061
New-1L-94020-PSM V,0:s 0.440 0.500 -0.060
New-1L-94020-PSM ZnO 3.753 4.000 -0.247
New-1L-94020-PSM 710, 1.223 1.500 -0.277
New-1L-94020-PSM Sum 100.146 100.010 0.136 0.1%
New-OL-100210-SM ALO; 3.458 3.500 -0.042
New-OL-100210-SM B,0; 5.739 6.000 -0.261 -4.4%
New-OL-100210-SM CaO 1.875 1.890 -0.015
New-OL-100210-SM Cl 0.164 0.470 -0.306
New-OL-100210-SM Cr,03 0.255 0.310 -0.055
New-OL-100210-SM F 0.515 0.710 -0.195
New-OL-100210-SM Fe,0; < 0.143 0.000 0.143
New-OL-100210-SM K,0 < 0.120 0.000 0.120
New-OL-100210-SM Li,O < 0.215 0.000 0.215
New-OL-100210-SM MgO 3.122 3.500 -0.378
New-OL-100210-SM Na,O 22.849 26.000 -3.151 -12.1%
New-OL-100210-SM P,0s 1.215 1.510 -0.295
New-OL-100210-SM SiO, 45.460 47.000 -1.540 -3.3%
New-OL-100210-SM SnO, 3.098 3.200 -0.102
New-OL-100210-SM SO; 1.478 0.910 0.568
New-OL-100210-SM V,0:s < 0.179 0.000 0.179
New-OL-100210-SM ZnO 4.936 5.000 -0.064 -1.3%
New-OL-100210-SM ZrO, < 0.135 0.000 0.135
New-OL-100210-SM Sum 94.955 100.000 -5.045 -5.0%
New-OL-108249Mod-PSM [ ALO; 11.677 12.030 -0.353 -2.9%
New-OL-108249Mod-PSM | B,0s 5.715 6.040 -0.325 -5.4%
New-OL-108249Mod-PSM CaO 9.567 10.070 -0.503 -5.0%
New-OL-108249Mod-PSM Cl 0.094 0.470 -0.376
New-OL-108249Mod-PSM [ Cr,05 0.163 0.310 -0.147
New-OL-108249Mod-PSM F 0.474 0.710 -0.236
New-OL-108249Mod-PSM [ Fe,O5 1.422 1.510 -0.088
New-OL-108249Mod-PSM K,O 1.027 1.510 -0.483
New-OL-108249Mod-PSM Li,O 4.494 5.030 -0.536 -10.7%
New-OL-108249Mod-PSM [ MgO < 0.166 0.000 0.166
New-OL-108249Mod-PSM | Na,O 15.603 15.610 -0.007 0.0%
New-OL-108249Mod-PSM P,0s 1.340 1.520 -0.180
New-OL-108249Mod-PSM SiO, 34.068 34.230 -0.162 -0.5%
New-OL-108249Mod-PSM [ SnO, 5.935 5.030 0.905 18.0%
New-OL-108249Mod-PSM SOs 1.267 0.890 0.377
New-OL-108249Mod-PSM | V,0:s < 0.135 0.000 0.135
New-OL-108249Mod-PSM ZnO 4.715 5.030 -0.315 -6.3%
New-OL-108249Mod-PSM | ZrO, < 0.135 0.000 0.135
New-OL-108249Mod-PSM Sum 97.998 99.990 -1.992 -2.0%
New-OL-108249Mod-SM ALO; 11.838 12.030 -0.192 -1.6%
New-OL-108249Mod-SM B,0; 6.061 6.040 0.021 0.3%
New-OL-108249Mod-SM CaO 9.780 10.070 -0.290 -2.9%
New-OL-108249Mod-SM Cl 0.098 0.470 -0.372
New-OL-108249Mod-SM Cr,03 0.152 0.310 -0.158
New-OL-108249Mod-SM F 0.532 0.710 -0.178
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
New-OL-108249Mod-SM Fe,0; 1.562 1.510 0.052
New-OL-108249Mod-SM K0 1.101 1.510 -0.409
New-OL-108249Mod-SM Li,O 4.516 5.030 -0.514 -10.2%
New-OL-108249Mod-SM MgO < 0.166 0.000 0.166
New-OL-108249Mod-SM Na,O 15.502 15.610 -0.108 -0.7%
New-OL-108249Mod-SM P,0s 1.290 1.520 -0.230
New-OL-108249Mod-SM Si0, 34.710 34.230 0.480 1.4%
New-OL-108249Mod-SM SnO, 4.659 5.030 -0.371 -7.4%
New-OL-108249Mod-SM SOs 1.295 0.890 0.405
New-OL-108249Mod-SM V,0s < 0.179 0.000 0.179
New-OL-108249Mod-SM ZnO 5.013 5.030 -0.017 -0.3%
New-OL-108249Mod-SM ZrO, < 0.135 0.000 0.135
New-OL-108249Mod-SM Sum 98.590 99.990 -1.400 -1.4%
New-OL-116208Mod-PSM [ ALO; 3.609 3.530 0.079
New-OL-116208Mod-PSM | B,0s 6.102 6.050 0.052 0.9%
New-OL-116208Mod-PSM CaO 11.939 12.350 -0.411 -3.3%
New-OL-116208Mod-PSM Cl 0.095 0.470 -0.375
New-OL-116208Mod-PSM [ Cr,05 0.156 0.310 -0.154
New-OL-116208Mod-PSM F 0.504 0.720 -0.216
New-OL-116208Mod-PSM | Fe,Os 1.508 1.510 -0.002
New-OL-116208Mod-PSM K,0 < 0.120 0.000 0.120
New-OL-116208Mod-PSM Li,O 4.666 5.050 -0.384 -7.6%
New-OL-116208Mod-PSM [ MgO 3.466 3.530 -0.064
New-OL-116208Mod-PSM | Na,O 16.075 16.340 -0.265 -1.6%
New-OL-116208Mod-PSM P,0s 1.166 1.520 -0.354
New-OL-116208Mod-PSM SiO, 35.405 34.310 1.095 3.2%
New-OL-116208Mod-PSM | SnO, 4.437 4.540 -0.103
New-OL-116208Mod-PSM SOs 1.464 0.930 0.534
New-OL-116208Mod-PSM [ V,0:s 1.110 1.260 -0.150
New-OL-116208Mod-PSM ZnO 0.936 1.010 -0.074
New-OL-116208Mod-PSM | ZrO, 5.883 6.560 -0.677 -10.3%
New-OL-116208Mod-PSM Sum 98.642 99.990 -1.348 -1.3%
New-OL-116208Mod-SM ALO; 3.533 3.530 0.003
New-OL-116208Mod-SM B,0; 5.812 6.050 -0.238 -3.9%
New-OL-116208Mod-SM CaO 11.771 12.350 -0.579 -4.7%
New-OL-116208Mod-SM Cl 0.091 0.470 -0.379
New-OL-116208Mod-SM Cr,03 0.140 0.310 -0.170
New-OL-116208Mod-SM F 0.581 0.720 -0.139
New-OL-116208Mod-SM Fe,0; 1.510 1.510 0.000
New-OL-116208Mod-SM K,0 < 0.120 0.000 0.120
New-OL-116208Mod-SM Li,O 4.467 5.050 -0.583 -11.5%
New-OL-116208Mod-SM MgO 3.453 3.530 -0.077
New-OL-116208Mod-SM Na,O 15.300 16.340 -1.040 -6.4%
New-OL-116208Mod-SM P,0s 1.216 1.520 -0.304
New-OL-116208Mod-SM Si0, 33.640 34.310 -0.670 -2.0%
New-OL-116208Mod-SM SnO, 4.285 4.540 -0.255
New-OL-116208Mod-SM SOs 1.271 0.930 0.341
New-OL-116208Mod-SM V,0:s 1.114 1.260 -0.146
New-OL-116208Mod-SM ZnO 0.965 1.010 -0.045
New-OL-116208Mod-SM 710, 5.923 6.560 -0.637 -9.7%
New-OL-116208Mod-SM Sum 95.194 99.990 -4.796 -4.8%
New-OL-122817-SM ALO; 3.514 3.500 0.014
New-OL-122817-SM B,Os 5.876 6.000 -0.124 -2.1%
New-OL-122817-SM CaO 11.585 12.240 -0.655 -5.4%
New-OL-122817-SM Cl 0.118 0.470 -0.352
New-OL-122817-SM Cr,05 0.243 0.310 -0.067
New-OL-122817-SM F 0.470 0.710 -0.240
New-OL-122817-SM Fe,0; 1.514 1.500 0.014
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted

New-OL-122817-SM K,0 1.223 1.500 -0.277

New-OL-122817-SM Li,O < 0.215 0.000 0.215

New-OL-122817-SM MgO < 0.166 0.000 0.166

New-OL-122817-SM Na,O 17.558 18.600 -1.042 -5.6%

New-OL-122817-SM P,0s 1.352 1.510 -0.158

New-OL-122817-SM SiO, 43.588 44.170 -0.582 -1.3%

New-OL-122817-SM SnO, 2.955 3.000 -0.045

New-OL-122817-SM SOs 1.977 1.490 0.487

New-OL-122817-SM V,0:s 3.637 4.000 -0.363

New-OL-122817-SM ZnO 0.959 1.000 -0.041

New-OL-122817-SM 710, < 0.135 0.000 0.135

New-OL-122817-SM Sum 97.087 100.000 -2.913 -2.9%
New-OL-127708Mod-SM ALO; 10.477 10.940 -0.463 -4.2%
New-OL-127708Mod-SM B,O; 13.210 13.750 -0.540 -3.9%
New-OL-127708Mod-SM CaO 0.300 0.300 0.000
New-OL-127708Mod-SM Cl < 0.050 0.060 -0.010
New-OL-127708Mod-SM Cr,03 0.048 0.040 0.008
New-OL-127708Mod-SM F 0.050 0.090 -0.040
New-OL-127708Mod-SM Fe,0; 1.489 1.500 -0.011
New-OL-127708Mod-SM K,0 1.280 1.500 -0.220
New-OL-127708Mod-SM Li,O 2.123 2.010 0.113
New-OL-127708Mod-SM MgO 3.084 3.500 -0.416
New-OL-127708Mod-SM Na,O 13.429 12.500 0.929 7.4%
New-OL-127708Mod-SM P,0s < 0.229 0.200 0.029
New-OL-127708Mod-SM Si0, 45.674 47.000 -1.326 -2.8%
New-OL-127708Mod-SM SnO, 4.212 5.000 -0.788 -15.8%
New-OL-127708Mod-SM SOs 0.850 0.610 0.240
New-OL-127708Mod-SM V,0:s < 0.179 0.000 0.179
New-OL-127708Mod-SM ZnO 0.945 1.000 -0.055
New-OL-127708Mod-SM 710, < 0.135 0.000 0.135
New-OL-127708Mod-SM Sum 97.765 100.000 -2.235 -2.2%

New-OL-14844-SM ALO; 3.807 3.500 0.307

New-OL-14844-SM B,Os 6.367 6.150 0.217 3.5%

New-OL-14844-SM CaO 11.914 12.240 -0.326 -2.7%

New-OL-14844-SM Cl 0.072 0.470 -0.398

New-OL-14844-SM Cr,05 0.145 0.310 -0.165

New-OL-14844-SM F 0.546 0.710 -0.164

New-OL-14844-SM Fe,0; < 0.143 0.000 0.143

New-OL-14844-SM K,O 1.034 1.500 -0.466

New-OL-14844-SM Li,O 4.860 5.000 -0.140 -2.8%

New-OL-14844-SM MgO 3.122 3.500 -0.378

New-OL-14844-SM Na,O 15.603 15.510 0.093 0.6%

New-OL-14844-SM P,0s 1.190 1.510 -0.320

New-OL-14844-SM SiO, 37.170 34.000 3.170 9.3%

New-OL-14844-SM SnO, < 0.127 0.000 0.127

New-OL-14844-SM SOs 1.403 0.100 1.303

New-OL-14844-SM V,0s 3.602 4.000 -0.398

New-OL-14844-SM ZnO 4.880 5.000 -0.120 -2.4%

New-OL-14844-SM 71O, 5.646 6.500 -0.854 -13.1%

New-OL-14844-SM Sum 101.632 100.000 1.632 1.6%

New-OL-15493-SM ALO; 3.543 3.500 0.043

New-OL-15493-SM B,O; 5.667 6.000 -0.333 -5.6%

New-OL-15493-SM CaO 11.519 12.240 -0.721 -5.9%

New-OL-15493-SM Cl < 0.050 0.060 -0.010

New-OL-15493-SM Cr,03 0.031 0.040 -0.009

New-OL-15493-SM F 0.057 0.090 -0.033

New-OL-15493-SM Fe,0; < 0.143 0.000 0.143

New-OL-15493-SM K,0 1.222 1.500 -0.278
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted
New-OL-15493-SM Li,O < 0.215 0.000 0.215
New-OL-15493-SM MgO 3.035 3.500 -0.465
New-OL-15493-SM Na,O 23.657 25.510 -1.853 -7.3%
New-OL-15493-SM P,0s < 0.229 0.200 0.029
New-OL-15493-SM Si0, 39.684 39.250 0.434 1.1%
New-OL-15493-SM SnO, 2.958 3.000 -0.042
New-OL-15493-SM SO5 2.138 0.100 2.038
New-OL-15493-SM V,0:s 3.432 4.000 -0.568
New-OL-15493-SM ZnO 0.935 1.000 -0.065
New-OL-15493-SM ZrO, < 0.135 0.000 0.135
New-OL-15493-SM Sum 98.650 99.990 -1.340 -1.3%
New-OL-17130-SM ALO; 3.524 3.500 0.024
New-OL-17130-SM B,Os 13.194 13.750 -0.556 -4.0%
New-OL-17130-SM CaO 1.648 1.650 -0.002
New-OL-17130-SM Cl 0.204 0.470 -0.266
New-OL-17130-SM Cr,05 0.285 0.310 -0.025
New-OL-17130-SM F 0.438 0.710 -0.272
New-OL-17130-SM Fe,0; 1.424 1.500 -0.076
New-OL-17130-SM K,O < 0.120 0.000 0.120
New-OL-17130-SM Li,O 4.462 5.000 -0.538 -10.8%
New-OL-17130-SM MgO < 0.166 0.000 0.166
New-OL-17130-SM Na,O 17.760 16.500 1.260 7.6%
New-OL-17130-SM P,0s 1.240 1.510 -0.270
New-OL-17130-SM SiO, 47.118 47.000 0.118 0.3%
New-OL-17130-SM SnO, 2.945 3.000 -0.055
New-OL-17130-SM SOs 2.379 0.100 2.279
New-OL-17130-SM V,0s 3.673 4.000 -0.327
New-OL-17130-SM ZnO 0.967 1.000 -0.033
New-OL-17130-SM 71O, < 0.135 0.000 0.135
New-OL-17130-SM Sum 101.683 100.000 1.683 1.7%
New-0OL-45748-SM ALO; 14.653 13.850 0.803 5.8%
New-0L-45748-SM B,0O; 6.327 6.000 0.327 5.5%
New-0L-45748-SM CaO 12.135 12.240 -0.105 -0.9%
New-0L-45748-SM Cl 0.096 0.470 -0.374
New-0OL-45748-SM Cr,03 0.216 0.310 -0.094
New-0L-45748-SM F 0.476 0.710 -0.234
New-0OL-45748-SM Fe,0; 1.523 1.500 0.023
New-0OL-45748-SM K,0 < 0.120 0.000 0.120
New-0L-45748-SM Li,O 4.855 5.000 -0.145 -2.9%
New-0L-45748-SM MgO < 0.166 0.000 0.166
New-0L-45748-SM Na,O 12.449 11.400 1.049 9.2%
New-0OL-45748-SM P,0s 1.444 1.510 -0.066
New-0L-45748-SM Si0, 37.331 34.000 3.331 9.8%
New-0OL-45748-SM SnO, 4.834 5.000 -0.166 -3.3%
New-0L-45748-SM SO; 1.637 0.100 1.537
New-0OL-45748-SM V,0:s 2.758 2.910 -0.152
New-0L-45748-SM ZnO 4.886 5.000 -0.114 -2.3%
New-0OL-45748-SM 710, < 0.135 0.000 0.135
New-0OL-45748-SM Sum 106.039 100.000 6.039 6.0%
New-OL-54017-SM ALO; 3.661 3.500 0.161
New-OL-54017-SM B,0O; 6.094 6.000 0.094 1.6%
New-OL-54017-SM CaO 10.641 11.170 -0.529 -4.7%
New-OL-54017-SM Cl < 0.050 0.060 -0.010
New-OL-54017-SM Cr,05 0.048 0.040 0.008
New-OL-54017-SM F 0.054 0.090 -0.036
New-OL-54017-SM Fe,0; 1.490 1.500 -0.010
New-OL-54017-SM K,0 < 0.120 0.000 0.120
New-OL-54017-SM Li,O < 0.215 0.000 0.215
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted

New-OL-54017-SM MgO 3.176 3.500 -0.324

New-OL-54017-SM Na,O 15.839 15.000 0.839 5.6%

New-OL-54017-SM P,0s < 0.229 0.200 0.029

New-OL-54017-SM SiO, 49.632 47.000 2.632 5.6%

New-OL-54017-SM SnO, 4.964 5.000 -0.036 -0.7%

New-OL-54017-SM SOs 1.331 0.100 1.231

New-OL-54017-SM V,0s 1.751 1.850 -0.099

New-OL-54017-SM ZnO 4.889 5.000 -0.111 -2.2%

New-OL-54017-SM 710, < 0.135 0.000 0.135

New-OL-54017-SM Sum 104.320 100.010 4.310 4.3%

New-OL-57284-SM ALO; 3.699 3.500 0.199

New-OL-57284-SM B,0; 14.143 13.750 0.393 2.9%

New-OL-57284-SM CaO 2.896 2.980 -0.084

New-OL-57284-SM Cl 0.150 0.470 -0.320

New-OL-57284-SM Cr,03 0.287 0.310 -0.023

New-OL-57284-SM F 0.454 0.710 -0.256

New-OL-57284-SM Fe,0; < 0.143 0.000 0.143

New-OL-57284-SM K,0 1.382 1.500 -0.118

New-OL-57284-SM Li,O < 0.215 0.000 0.215

New-OL-57284-SM MgO < 0.166 0.000 0.166

New-OL-57284-SM Na,O 14.491 14.010 0.481 3.4%

New-OL-57284-SM P,0s 1.256 1.510 -0.254

New-OL-57284-SM Si0, 48.509 47.000 1.509 3.2%

New-OL-57284-SM SnO, < 0.127 0.000 0.127

New-OL-57284-SM SO; 0.916 0.100 0.816

New-OL-57284-SM V,0:s 3.713 4.000 -0.287

New-OL-57284-SM ZnO 4.855 5.000 -0.145 -2.9%

New-OL-57284-SM 71O, 4.768 5.160 -0.392 -7.6%

New-OL-57284-SM Sum 102.170 100.000 2.170 2.2%

New-OL-62380-SM ALO; 3.656 3.500 0.156

New-OL-62380-SM B,Os 13.813 13.750 0.063 0.5%

New-0OL-62380-SM CaO 11.596 12.240 -0.644 -5.3%

New-OL-62380-SM Cl < 0.050 0.110 -0.060

New-0OL-62380-SM Cr,05 0.073 0.080 -0.007

New-OL-62380-SM F 0.092 0.710 -0.618

New-OL-62380-SM Fe,0; 1.481 1.500 -0.019

New-0OL-62380-SM K,0 1.187 1.500 -0.313

New-0OL-62380-SM Li,O < 0.215 0.000 0.215

New-OL-62380-SM MgO < 0.166 0.000 0.166

New-OL-62380-SM Na,O 14.660 14.010 0.650 4.6%

New-OL-62380-SM P,0s 0.316 0.370 -0.054

New-OL-62380-SM SiO, 35.887 34.000 1.887 5.6%

New-0OL-62380-SM SnO, 4.678 4.500 0.178

New-OL-62380-SM SOs 1.532 0.100 1.432

New-0OL-62380-SM V,0s 2.468 2.660 -0.192

New-OL-62380-SM ZnO 4.811 5.000 -0.189 -3.8%

New-0OL-62380-SM 71O, 6.156 6.500 -0.344 -5.3%

New-OL-62380-SM Sum 102.839 100.530 2.309 2.3%
New-OL-62909Mod-PSM ALO; 12.197 12.350 -0.153 -1.2%
New-OL-62909Mod-PSM B,O; 8.895 8.900 -0.005 -0.1%
New-OL-62909Mod-PSM CaO 11.788 12.240 -0.452 -3.7%
New-OL-62909Mod-PSM Cl 0.086 0.470 -0.384
New-OL-62909Mod-PSM Cr,03 0.276 0.310 -0.034
New-OL-62909Mod-PSM F 0.470 0.710 -0.240
New-OL-62909Mod-PSM Fe,0; < 0.143 0.000 0.143
New-OL-62909Mod-PSM K,0 < 0.120 0.000 0.120
New-OL-62909Mod-PSM Li,O 2.230 2.500 -0.270
New-OL-62909Mod-PSM MgO 3.188 3.500 -0.312
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted

New-OL-62909Mod-PSM Na,O 13.493 13.000 0.493 3.8%
New-OL-62909Mod-PSM P,0s 0.603 1.510 -0.907
New-OL-62909Mod-PSM Si0, 34.282 33.500 0.782 2.3%
New-OL-62909Mod-PSM SnO, 4.126 4.410 -0.284
New-OL-62909Mod-PSM SO5 1.265 0.100 1.165
New-OL-62909Mod-PSM V,0:s < 0.179 0.000 0.179
New-OL-62909Mod-PSM ZnO 0.933 1.000 -0.067
New-OL-62909Mod-PSM 710, 4.599 5.500 -0.901 -16.4%
New-OL-62909Mod-PSM Sum 98.874 100.000 -1.126 -1.1%
New-OL-65959Mod-PSM ALO; 13.326 13.850 -0.524 -3.8%
New-OL-65959Mod-PSM B,Os 12.646 13.050 -0.404 -3.1%
New-OL-65959Mod-PSM CaO < 0.140 0.000 0.140
New-OL-65959Mod-PSM Cl < 0.050 0.060 -0.010
New-OL-65959Mod-PSM Cr,05 0.049 0.040 0.009
New-OL-65959Mod-PSM F 0.051 0.090 -0.039
New-OL-65959Mod-PSM Fe,0; < 0.143 0.000 0.143
New-OL-65959Mod-PSM K,0 < 0.120 0.000 0.120
New-OL-65959Mod-PSM Li,O 4.483 5.000 -0.517 -10.3%
New-OL-65959Mod-PSM MgO 3.093 3.500 -0.407
New-OL-65959Mod-PSM Na,O 17.591 16.500 1.091 6.6%
New-OL-65959Mod-PSM P,0s < 0.229 0.200 0.029
New-OL-65959Mod-PSM SiO, 34.443 34.500 -0.057 -0.2%
New-OL-65959Mod-PSM SnO, 4.031 4.500 -0.469
New-OL-65959Mod-PSM SOs 1.680 0.100 1.580
New-OL-65959Mod-PSM V,0s 3.303 3.600 -0.297
New-OL-65959Mod-PSM ZnO 4.680 5.000 -0.320 -6.4%
New-OL-65959Mod-PSM 71O, < 0.135 0.000 0.135
New-OL-65959Mod-PSM Sum 100.194 99.990 0.204 0.2%

New-0OL-80309-SM ALO; 3.850 3.500 0.350

New-OL-80309-SM B,O; 14.602 13.750 0.852 6.2%

New-OL-80309-SM CaO < 0.140 0.000 0.140

New-0OL-80309-SM Cl < 0.050 0.060 -0.010

New-OL-80309-SM Cr,03 0.035 0.040 -0.005

New-0OL-80309-SM F 0.060 0.090 -0.030

New-OL-80309-SM Fe,0; 1.541 1.500 0.041

New-OL-80309-SM K,0 1.241 1.500 -0.259

New-OL-80309-SM Li,O 4.812 5.000 -0.188 -3.8%

New-0OL-80309-SM MgO 3.221 3.500 -0.279

New-OL-80309-SM Na,O 15.704 15.100 0.604 4.0%

New-0OL-80309-SM P,0s < 0.229 0.200 0.029

New-OL-80309-SM SiO, 37.598 34.000 3.598 10.6%

New-OL-80309-SM SnO, 4.545 4.500 0.045

New-0OL-80309-SM SO; 1.657 1.750 -0.093

New-0OL-80309-SM V,0:s 3.780 4.000 -0.220

New-0OL-80309-SM ZnO 5.029 5.000 0.029 0.6%

New-OL-80309-SM 710, 6.528 6.500 0.028 0.4%

New-0OL-80309-SM Sum 104.623 99.990 4.633 4.6%

New-OL-8445-SM ALO; 13.170 12.410 0.760 6.1%

New-OL-8445-SM B,0; 14.562 13.750 0.812 5.9%

New-OL-8445-SM CaO 11.858 12.240 -0.382 -3.1%

New-OL-8445-SM Cl 0.124 0.470 -0.346

New-OL-8445-SM Cr,03 0.264 0.310 -0.046

New-OL-8445-SM F 0.488 0.710 -0.222

New-OL-8445-SM Fe,0; < 0.143 0.000 0.143

New-OL-8445-SM K,0 1.240 1.500 -0.260

New-OL-8445-SM Li,O 1.778 2.010 -0.232

New-OL-8445-SM MgO 3.072 3.500 -0.428

New-OL-8445-SM Na,O 11.485 10.000 1.485 14.9%
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Table C-5. Comparison of Targeted and Measured Glass Compositions (continued)

) Measured Targeted Difference of % Difference
Glass ID Oxide | BDL (<) (Wt %) (Wt %) Measured versus of Measured
Targeted versus Targeted

New-OL-8445-SM P,0s 1.273 1.510 -0.237

New-OL-8445-SM SiO, 37.063 34.000 3.063 9.0%

New-OL-8445-SM SnO, < 0.127 0.000 0.127

New-OL-8445-SM SOs 1.459 0.100 1.359

New-OL-8445-SM V,0s < 0.179 0.000 0.179

New-OL-8445-SM ZnO 0.944 1.000 -0.056

New-OL-8445-SM 71O, 6.106 6.500 -0.394 -6.1%

New-OL-8445-SM Sum 105.334 100.010 5.324 5.3%
New-OL-8788Mod-SM ALO; 13.293 12.350 0.943 7.6%
New-OL-8788Mod-SM B,0; 6.271 6.000 0.271 4.5%
New-OL-8788Mod-SM CaO < 0.140 0.050 0.090
New-OL-8788Mod-SM Cl 0.119 0.470 -0.351
New-OL-8788Mod-SM Cr,03 0.274 0.310 -0.036
New-OL-8788Mod-SM F 0.481 0.710 -0.229
New-OL-8788Mod-SM Fe,0; 1.530 1.500 0.030
New-OL-8788Mod-SM K,0 1.325 1.500 -0.175
New-OL-8788Mod-SM Li,O 2.223 2.500 -0.277
New-OL-8788Mod-SM MgO 3.225 3.500 -0.275
New-OL-8788Mod-SM Na,O 13.986 13.000 0.986 7.6%
New-OL-8788Mod-SM P,0s 1.275 1.510 -0.235
New-OL-8788Mod-SM Si0, 50.808 46.000 4.808 10.5%
New-OL-8788Mod-SM SnO, < 0.127 0.000 0.127
New-OL-8788Mod-SM SOs 0.602 0.100 0.502
New-OL-8788Mod-SM V505 < 0.179 0.000 0.179
New-OL-8788Mod-SM ZnO 5.082 5.000 0.082 1.6%
New-OL-8788Mod-SM 710, 5413 5.500 -0.087 -1.6%
New-OL-8788Mod-SM Sum 106.352 100.000 6.352 6.4%

New-0OL-90780-SM ALO; 13.449 13.850 -0.401 -2.9%

New-0OL-90780-SM B,0O; 13.210 13.750 -0.540 -3.9%

New-0OL-90780-SM CaO < 0.140 0.000 0.140

New-OL-90780-SM Cl 0.111 0.470 -0.359

New-0L-90780-SM Cr,05 0.216 0.310 -0.094

New-0OL-90780-SM F 0.492 0.710 -0.218

New-0L-90780-SM Fe,0; < 0.143 0.000 0.143

New-0OL-90780-SM K,0 1.271 1.500 -0.229

New-0L-90780-SM Li,O 4.241 5.000 -0.759 -15.2%

New-0OL-90780-SM MgO 3.192 3.500 -0.308

New-0L-90780-SM Na,O 15.502 15.510 -0.008 -0.1%

New-0OL-90780-SM P,0s 1.228 1.510 -0.282

New-0OL-90780-SM Si0, 34.336 34.250 0.086 0.3%

New-0OL-90780-SM SnO, 2.933 3.000 -0.067

New-OL-90780-SM SOs 1.506 1.640 -0.134

New-0L-90780-SM V,0s 3.597 4.000 -0.403

New-0OL-90780-SM ZnO 0.971 1.000 -0.029

New-0L-90780-SM 71O, < 0.135 0.000 0.135

New-0OL-90780-SM Sum 96.672 100.000 -3.328 -3.3%
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence

Analyte=AI1203 (wt%), Analytical Method=PF, Analytical Group=A

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

Analyte=AI1203 (wt%), Analytical Method=PF, Analytical Group=B

Variability Chart for Measured (wt%)

=)
%
%
5
- ¢ iy
g = g 2 B
<* — erTddNYT| €T
- TTddITt | T
| — TIddETt | 1T
— TTddIoN | 0T
2 2 — TTAdLOY | 61
v — TTAdIT | 81
— TTddrT | L1
— TIddeod | 91
— TI4d8TT | S1
[ | — [AEE (> ST
n - TTddeT | €l
<* — TIAANYT| T1 |
— TTAAEON | 11
< — TTddoI | 01
v — T14diy 6
| | — TTddToN |8
'3 — TIAdLOY | L
— TIAdI0M |9
| — TI4doT | §
— [AEE 7o Y
—~ TTdd8T | €
[ ] — Tdied [T
L 4 —- IH NI |
* —- o g2 ||
| — 12ddeod | ¢
| — 1ddee | 1¢
- leddied | 0T
> — 124d€0Y | 61
— [14d€0Y | 81
— [1dd8e | L1
— [14d103 | 91
v — [AELIE0 IR
— [1ddve | vl
| — 1ddor | €1
L3 - TELAANYT T1 |en
— 124d8T | 11
< — 124dL03 | 01
L] — 114d2oY |6
— 114die |8
< — 124do1y | L
— [2ddved |9
< — 11ddLoM | §
v — 12ddir | ¥
[ | - IzddsT €
— 124d10M [T
L J — TETdNYT | 1
O

(%1M) paInseajy

C-32



SRNL-STI-2016-00708

Revision 0

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

Analyte=AI1203 (wt%), Analytical Method=PF, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=AI1203 (wt%), Analytical Method=PF, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=B203 (wt%), Analytical Method=PF, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=B203 (wt%), Analytical Method=PF, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=B203 (wt%), Analytical Method=PF, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=B203 (wt%), Analytical Method=PF, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)

Lab ID

Sequence

Sub-Blk

Block

*
1

CCTNTINY'T

€

o]

1

CTINT80N

N
~

1

TTNTOTIN

o~

CTINTSON

=)
Q

TTNT60N

=y

TINTCON

©

TINTLOW

~

TTNTION

©

CTINTION

[ls)

TTNTSON

=

CTINT60N

€l

CTTNTINY'T

TTNTEON

TINTOOW

TTNTBON

TTINTYON

CTINTEON

R 4

TTNTTON

CTINTOTIA

TTNTLON

TTNTOON

TINTYON

Nl e v |0~

TCTTNTINAGT

L 4R 4

CITNTNET

TTINT80IN

TTINTEON

TTNTION

[TNTSON

TTNTO0ON

TTNTCON

TTINT60N

TTINTION

TTINTEON

TTNTYON

CITNTINYT

TTNTCON

TTANTOTIA

TTNTLOW

TTINTILON

TTNTOTIN

TTINT90IN

TTINT80IN

TTINTSON

TTNT60N

[TNTPON

N v o >~ oo

TTTNTNAET

14—

12

10—
8
6

(%1M) paInsedjy

C-42



SRNL-STI-2016-00708

Revision 0

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=A

Variability Chart for Measured (wt%)

Lab ID

Sequence

Sub-Blk

Block

0 | BDL Indicator (0=>BDL)

CCTHYINYT

€

o]

1

CTIHYSOM

o~
o~

1

TTHASOM

o~

1

TTHAETA

=)
Q

TTHAYIA

=y

TTHATTA

©

TTHY60M

~

CIHM0TA

o

CTIHM9T

[ls)

TTHATIA

*

TTHA9TA

€l

CTIHINYT

TIHIST

H<4¢

TIHM60M

TIHAEDA

TIHTIA

[48:0:140:1

TTHY0TA

TTHY80M

TIH80M

CTIHATTA

TTHASTA

Nl e v o~

TCITHINAT

CITHYINYET

TTHIAY I

o ¢«

TTH80X

TTHIETA

ICHAYTA

TTHY9T

ITHN0TH

ITHA80M

TTHAST

TTHX60X

TTHMTIA

CITHINYT

ICHMTIA

< el m«0O

TTHASTH

TTHIS0M

ITHY60M

TTHYTTH

Al s

1THATTH

TTHS0X

ICHIETA

TTH0TA

>

TTHY9T

Njen | v o~ 0

TTTHINAT

0.2~

0.15 —

T
S}

(%1M) paInsedjy

005 - @

C-43



SRNL-STI-2016-00708

Revision 0

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=B

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=C

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=D

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

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=C
Variability Chart for Measured (wt%)

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

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=F (wt%), Analytical Method=KH, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=F (wt%), Analytical Method=KH, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=F (wt%), Analytical Method=KH, Analytical Group=C

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

Analyte=F (wt%), Analytical Method=KH, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=B

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

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=C

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

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=A

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

Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=B

Variability Chart for Measured (wt%)
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Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=C
Variability Chart for Measured (wt%)

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

Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group=B

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

=C

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=Na20 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=Na20O (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=Na20 (wt%), Analytical Method=LM, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=Na20 (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)

Lab ID

Sequence

Sub-Blk

Block

L 4
i

EPTINTINYT

€

o]

A
I

CTTNTOTA

N
~

L 4
i

TTNTILOA

o~

CTINTITA

=)
Q

CTINTLOM

=y

TTNTTOA

©

TINTYTA

~

CINTZ0A

©

CINTOTA

[ls)

CINTION

=

CTINTE0N

€l

TPINTINYGT

TTNTEONA

CTINTETA

TINTYTA

TTNTI8TA

CTTNTION

TTNTITA

CINT8TA

TTNTETA

CTINTITA

CCINTITA

Nl e v |0~

IPTNTNET

CETNTNET

TTNTYTA

TTNTCOA

TINTETA

TTNTETA

TTATION

TTANTTON

TTNTOTA

TINTITY

TTNT8TA

TINTOTA

CEITNTNYT

TTNTE0A

TTANTEON

TTNTITA

TTNTITA

TTNTLOA

TTNTLOA

TTNTYTA

TTNT8TA

TTNTION

TTNTITA

N v o >~ oo

TETNTNAET

1.4 -

1.2

T ' T T
*® 2 =
S} S S

(%1M) paInsedjy

C-76



SRNL-STI-2016-00708

Revision 0

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

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=SiO2 (wt%), Analytical Method=PF, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=SiO2 (wt%), Analytical Method=PF, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=SiO2 (wt%), Analytical Method=PF, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=SiO2 (wt%), Analytical Method=PF, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=A

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

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=B

Variability Chart for Measured (wt%)
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Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=C
Variability Chart for Measured (wt%)

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

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group=B

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

=C

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)
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ECTNTINET

)
Il

1

CTINT80N

I
3]

1

TTNTOTIN

o~

1

CTINTSON

=
Q

TTNT60N

=)

CTINTCON

©

TINTLOW

~

TTNTION

o

CTINTION

[ls)

TTNTSON

=

CTINT60N

2]

CTTNTNY'T

a

CTTINTEON

TINTOON

=)

TTNT8ON

TINTYON

TINTEOW

TTNTCON

CTINTOTIN

TTNTLON

TTNTION

TINTYON

[SRE R R I R )

TCTNTNAGT

CITNTINYT

TTNT80W

TTINTEON

TTNTION

TTINTISON

TTINT90N

TTNTZON

TTNT60N

TTNTION

TTNTEOW

TTINTYON

CITWTNET

484

TTINTCON

TINTOTIA

TTNTLON

TTNTLON

[TNTOTIN

TTNTOON

TTINT80IN

TTINTISON

TTINT60IN

TTNTYOIN

e | v o~

TTTNTINGT

2.5

1.5
0.5 —

(%1M) paInsedjy

C-94



SRNL-STI-2016-00708

Revision 0

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

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=B

Variability Chart for Measured (wt%)

Lab ID

Sequence
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0 | BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=C

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=A

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=B

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=C
Variability Chart for Measured (wt%)
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Exhibit C-1. Plots of Oxide Measurements in Analytical Sequence (continued)

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)

BDL Indicator (0=>BDL)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration

Analyte=AI1203 (wt%), Analytical Method=PF, Analytical Group=A

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

PF, Analytical Group=B

Analyte=Al1203 (wt%), Analytical Method
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

PF, Analytical Group=C

Analyte=Al1203 (wt%), Analytical Method
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

Analyte=AI1203 (wt%), Analytical Method=PF, Analytical Group=D

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

PF, Analytical Group=A

Analyte=B203 (wt%), Analytical Method
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

PF, Analytical Group=B

Analyte=B203 (wt%), Analytical Method
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

PF, Analytical Group=C

Analyte=B203 (wt%), Analytical Method
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

Analyte=B203 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=CaO (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=A

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=B

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=C

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

Analyte=Cl (wt%), Analytical Method=KH, Analytical Group=D

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

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=B

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

=C

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group

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

Analyte=Cr203 (wt%), Analytical Method=LM, Analytical Group=D

Variability Chart for Measured (wt%)

%)
“@
S

«@
S

e
a
o

Il %) =
= — S
S

(9%1M) paInSeajA!

>BDL)

BDL Indicator (0=

171

1

Lab ID

TINTOTIN
ITNTOTIN
CIWTOIIN
TTNTOTIN
TTNTYON
ITTNTYOIN
TINTYON
TTINTYOIN
TTNTTON
TTNTZCON
TINTCON
TTINTCON
TINTEON
TTNTEON
CTINTEON
TTNTEON
TTNTION
ITNTO0ON
TINT9ON
TTINTT90N
TTNILON
TTNTLON
TIWTLON
TTINTILON
TTNTION
TTNTION
TINTION
TTNTTON
TTNT60N
TTNTT60IN
TINT60N
TTINTT60N
CCTNTINY'T
CTINTNYT
TTTNTINY'T
CITNTINYGT
CITNTNYT
TTTNTNE'T
TTNTSON
[TNT80N
CTINT80N
TTNT80N
CTTNISON
TTNTISON
TINTSON
TTINTSON

Targeted (Wt%)

D

NSd-T- 1A T-d4O-MV'T bt

NSd-W-1AT-d4O-MV'T

0.4744

NSd-POIN606T9-TO-MON

INSd-POINSOTIT 1-TO-M3N |
S

INSd-PON6YT801-TO-MN

INSd-1TLI-TI-MN

INSd-TEL9IT-TI-MIN

0.21

INSd-L69991-TI-MN

AT

0.19

NSd-0T0v6-"TI-MoN

0.08

JNSd-POIN6S659-TO-MIN

0.04

C-122



SRNL-STI-2016-00708

Revision 0

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

Analyte=F (wt%), Analytical Method=KH, Analytical Group=A

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

Analyte=F (wt%), Analytical Method=KH, Analytical Group=B

Variability Chart for Measured (wt%)

000‘00

<4/ <4/« <

SIEISTSA MMM

AlAlA|s|m/Emlm

AAAA

IR T IR 4R 2R 2R 2B IR IR IR

0.8

2 =
S} S}

(9%1M) paInSeajA!

0.2

1

>BDL)

BDL Indicator (0=

171

1

111

1

Lab ID

EPTHINAT
TP THYNE'T
TP THINET
CETHINYT
CETHMNYT
TETHYNET
CCHYSTA
TTHABTA
CIHM8TA
TTHY8TH
TTHIEON
TTHYE0N
CTIHME0N
LTHYE0M
TTHATON
ITHAT10M
CTIHAT0M
TITHAT0M
TTHATON
TTHMTOA
CTIHMTON
TTHMZOM
TTHAYTH
TTHAYTA
CIHAPTA
TTHAYTA
CCHA0IX
TTHAOTA
CIHY0IX
TTHAO0IA
CCHATITA
TCHATIA
CIHATIA
TTHATIA
TTHIILOM
TTHYLOM
CTIHMILOM
[THMLOM
TTHIETH
ITHIETA
CTIHMETH
TITHMETA
TTHAITH
TTHAITA
TIHAITH
TTHATTA

Targeted (wt%)

D

N1

0.86

INS-POINSOTI T I-TO-MN | &
=

NS-08L06-TO-MN

INS-LI8TTI-TO-MN

0.71

NS-PON6YT801-TO-MON

NS-012001-TO-MN

NS-TTLT-TI-MON

0.47

INS-GSTS-TI-MIN

INS-€STS-TI-MIN

0.18

NS-9S7-TI-MN

INS-POINSOLLTT-TO-MON | &
=

C-124



SRNL-STI-2016-00708

Revision 0

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

Analyte=F (wt%), Analytical Method=KH, Analytical Group=C

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

Analyte=F (wt%), Analytical Method=KH, Analytical Group=D

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

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=A

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

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=B

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

PF, Analytical Group=C

Analyte=Fe203 (wt%), Analytical Method
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

Analyte=Fe203 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=A

Variability Chart for Measured (wt%)

1.5

\
3

(9%1M) paInSeajA

AAAAVVVVEEERRE

>BDL)

BDL Indicator (0

11

1

Lab ID

TINTPIA
TTNTP I
CINTPIA
TINTP I
CTTNTOTA
TTNT0T
CINTOTA
TTNT0T
CCINTCIA
TTNTTTA
CINTCIA
TINTTIA
TTNTISTA
TTNTISTH
CTINTISTA
TTNTISTH
TTNTETA
TTNTETA
CTINTETA
TTNTETN
TTNT80M
TTINT80
CINT80
TTINT80X
TTNTSOA
TTNTSOX
CINTSOA
TTNTSOX
CCINTINYGT
CTINTNYT
TTINTNYT
CTTINTINYGT
CITNTNYT
TTTNTNET
TTNT602
1TINT60
CTINT60
TTINT1603
TTNT91M
TTNTOIA
TINT9T
TTNTOTY
TTNTTTA
TTNTTTA
CTINTTTA
TTNTCT

D

INS-POINS8LB-TO-MIN

NS-S18-T0-MN

NS-60£08-TO-MON

INS-08€T9-TO-MN

INS-78TLS10-MN

NS-€6¥S1-TO-MIN

NS-#¥811-T0-MN

AT

NS-LT07S-T10-MN

INS-87LST10-MN

NS-0€TLT-TO-MN

Targeted (Wt%)

1.5

1.48

=}

C-131



Revision 0

SRNL-STI-2016-00708

BDL Indicator (0=>BDL)
Lab ID

D

Targeted (Wt%)

1

TTNTTON

1

TTNTTON

NS-PON6FZ80T-TO-MIN |7

1

CTINTZOA

— TTNTCOX

— TTNTE0N

— TTNTEON

JNS-08L06-TO-MN
— CINTE0N

— TTNTEON

— CTINTITA

— TTNTIT

NS-PONBOLLTT-TO-MAN |2
— CINTITA

— TINTITH

— CCINTION

— TTNTION

NS-L18TTI-TO-MN
— CINTION

— TTATION

— EYTINTINYGT

— TPINTNYT

— TPINTNET
AT

1.48

— CETINTINYGT

— CEINTNYT

— TETNTNYET

— CTTNTOTA

TTNTOT
INS-TTLI-TI-MON —

— CINTOTS

AlplAA
1

— TTNTOTX

— TTNTITA

— TTNTIT
INS-GSTS-TI-MON

— CTINTITA

— TINTIT

— CTTNTILOA

— TTNTLON
NS-€STS-TI-MON

0.2

— CINTLOA

— TTINTLOM

— TUNTETA

TTNTETA
INS-9SH-TI-MN

— CTINTETA

— TTNTETH

= TTNTI8TA

o TTNT8TA
INS-POINBOTI 1 1-TO-MON

< CTINTI8TH

= TTAT8TA

= CINTYTA

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

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=K20 (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=A

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

Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=B

Variability Chart for Measured (wt%)

>BDL)

BDL Indicator (0=

1

1

1

(9%1M) paInSeajA!

Lab ID

TTdd8T
1274d8TH
CTldd8T
11448
CddTod
124420
Clddox
114420
TTAd 0N
124d €0
Cldde0X
114d€0X
cTAdIT
124d1T
TrAdIr
11dd1T
TTddLON
124dLOM
TIAdLON
114dL0
TTddeT
124d €T
TlddeT
114d€TH
TTAdoT
124401
Trddor
114401
ccAdiea
124d1T
cladiea
11dd 1T
EYTAdNGT
TPIAdNTT
1P 1AdNET
CETAdNGT
CETAdNYT
TETAdNET
TTAd 10N
124d 10
[EI):]
114d103
TCAdyTA
124d¥TH
CTlddyT
114d¥TA

ID

Targeted (Wt%)

INS-POINSOZITT-TO-MN | 8
wy

INS-PON6YZ801-TO-MN | S
wy

INS-08L06-TO-MN

INS-GSTS-TI-MIN

INS-€STS-TI-MIN

INS-9SH-TI-MN

NS-TTLT-TI-MON

35

INS-POINBOLLTI-TO-MIN |5

YT

INS-L18TTI-TO-MON

NS-012001-TO-MN

o

0.11

C-136



SRNL-STI-2016-00708

Revision 0

Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)
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Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group:
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

Analyte=Li20 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group=A

Variability Chart for Measured (wt%)

>BDL)

BDL Indicator (0

1

1

1

35

25

] [7e)

(9%1M) paInSeajA

0.5

Lab ID

TINTPIA
TTNTP I
CTINTPIA
TINTP I
CTTNTOTA
TTNT0T
CINTOTA
TTNT0T
CCINTCIA
TTNTTIA
CINTCIA
TINTTIA
TTNT60
1TINT60
CTINT60
TTAT60Y
TTNT80M
TTINT80
CTINT80M
TTINT80
TTNTISOA
TTNTSON
CINTSOA
TTNTSOX
CTINTINE'T
CTINTNYT
TTINTNYT
CTTNTINYGT
CITNTNYT
TTTNTNYT
CCNTISTA
TTNTST
CTINTISTA
TTNTSTA
TINTETA
TTNTET
CTINTETA
TTNTET
TTNT91M
TTNTOIA
TINT9T
TTNTOTY
TTNTTTA
TTNTTTA
CTINTTTA
TTNTCT

D

INS-POINS8LB-TO-MIN

NS-S18-T0-MN

NS-60£08-TO-MON

NS-LT07S~10-MN

INS-€67S1-10-MN

NS-77871-TO0-MN

YT

NS-08£T9-TO-MON

INS-78TLS~10-MN

INS-87LST10-MN

NS-0€TLT-TO-MN

Targeted (Wt%)

35

0.1

C-139



SRNL-STI-2016-00708

Revision 0

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

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group=B

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

=C

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group

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

Analyte=MgO (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=Na20 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=Na20O (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=Na20O (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=Na20 (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=P205 (wt%), Analytical Method=LM, Analytical Group=D

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

PF, Analytical Group=B

Analyte=SiO2 (wt%), Analytical Method:
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

PF, Analytical Group=C

Analyte=SiO2 (wt%), Analytical Method:
Variability Chart for Measured (wt%)
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Exhibit C-2. Plots of Oxide Measurements by Glass Identifier Grouped by Targeted Concentration (continued)

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=A

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

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=B

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

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=C

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

Analyte=SnO2 (wt%), Analytical Method=PF, Analytical Group=D

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

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group=B

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

=C

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group

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

Analyte=SO3 (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=V205 (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=ZnO (wt%), Analytical Method=LM, Analytical Group=D

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

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=A

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

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=B

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

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=C

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

Analyte=ZrO2 (wt%), Analytical Method=LM, Analytical Group=D
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass

ID=LRM, Element=Al (wt%), Prep Method=PF
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)

ID=LRM, Element=F (wt%), Prep Method=KH
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)

ID=LRM, Element=K (wt%), Prep Method=LM
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Exhibit C-3. Acceptability Evaluation for Measurements of the LRM Standard Glass (continued)

ID=LRM, Element=Si (wt%), Prep Method=PF
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide

Analyte=A1203 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=B203 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=CaO (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=Cl (wt%)
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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)

Analyte=F (wt%)
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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)

Analyte=K20 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=Li20 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=MgO (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

25
15
10

Analyte=Na20 (wt%)

NS-08L06-TO-M3N
INS-POINB8LE-"TO-MN
NS-SP¥8-T10-MIN
NS-60€08-T0-MN
INSd-POIN6S6S9-TO-MIN
INSd-POIN60679-TO-MIN
NS-08€T9-TO-MN
NS-Y8TLS-TO-MIN
NS-L10¥S-TO-MN
NS-8¥LSH-TO-MIN
INS-0€TLT-TO-MON
INS-€67ST-T10-MN
INS-PP871-T10-MN
NS-PONSOLLTI-TO-MIN
INS-L18TTI-10-MN
NS-POINSOTO 1 1-TO-MN
INSd-POINSOTT [-TO-MN
INS-PON6YT801-TO-MON
INSd-PON6YT801-TO-MIN
INS-012001-T10-MN
NSd-020t6~TI-MoN
INS-L06£6-TI-MN
NS-67LL8-TI-MIN
INS-9T€0L-TI-MN
NS-SSTS-TI-MIN
INS-E€STS-TI-MIN
NS-9S¥-TI-MN
NS-S6TTH-TI-MIN
NS-TTLI-TI-MdN
INSd-TTLT-TI-MON
NSd-TEL9IT-TI-MON
NSd-L69991-TI-MN
INS-TPSIST-TI-MON
INS-TSTE0T-TI-MON
YT
NSd-IN-1AT-dJO-M VT
WSd-T-1dT-ddO-MV'T
WS-1-1dT-d4O-MV'1

NS-T-plonua)y-MVI-DMH

D
C-189

> BDL (Wt%)

+ Measured (wt%)

O Targeted (wt%)

Y




SRNL-STI-2016-00708

Revision 0

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

Analyte=P205 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

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

Analyte=SnO2 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=SO3 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=V205 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=ZnO (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=Zr0O2 (wt%)
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Exhibit C-4. Measured versus Targeted Concentrations by Glass ID by Oxide (continued)

Analyte=Sum of Oxides
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Exhibit C-5. Comparisons of Measured Sulfate Concentrations for Original and Sulfur Saturated Glasses
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Appendix D  Tables and Exhibits Supporting the Chemical Analysis of the Wash Solutions

D-1



SRNL-STI-2016-00708
Revision 0

Table D-1. Measured Compositions (mg/L) of Wash Solutions by ICP-AES, Part 1

Solution Identifier Block|Sequence| Lab ID Al B Ca Cr Fe K Li | Mg
Soln Std 1 1 Soln std1-1 | 3.72 | 19.7 |<1.00(<0.100| 3.69 | 9.08 | 9.27 |<1.00
New-1L-42295-WS 2 A03-1 1.01 | 293 | 1.74 | 2.85 |<1.00| 7.28 | 28.0 |<1.00
New-IL-151542-WS 3 A06-1 <1.00| 26.4 | 21.3 | 14.5 |<1.00{| 15.5 | 13.3 |<1.00
New-1L-456-WS 4 Al3-1 <1.00| 13.7 | 13.3 | 3.68 |<1.00| 10.4 | 26.0 |<1.00
New-OL-8788Mod-WS 5 A08-1 <1.00| 5.35 [<1.00| 4.14 |<1.00| 34.7 | 24.8 |<1.00
Sodium sulfate standard for set 1 6 sustd1-11 [<10.0]<10.0{<10.0| <1.00 [<10.0]|<10.0[<10.0|{<10.0
New-1L-5253-WS 7 Al7-1 <1.00| 28.9 | 6.01 | 5.07 |<1.00| 16.2 | 63.5 |<1.00
New-I1L-1721-WS 8 A23-1 <1.00| 27.7 | 2.19 | 7.31 |<1.00{ 32.2 | 30.6 |<1.00
EWG-LAW-Centroid-2-WS 9 A09-1 1.57 [ 20.6 | 224 | 4.63 |<1.00( 11.1 | 11.3 |<1.00
First blank for set 1 10 blank11-1 |<1.00[<1.00|<1.00]|<0.100]<1.00[<1.00|<1.00]<1.00
New-OL-80309-WS 11 A25-1 <1.00] 39.3 [<1.00| 1.40 |<1.00| 54.4 | 45.6 |<1.00
New-IL-70316-WS 12 Al4-1 <1.00| 16.9 | 429 | 3.10 |<1.00{ 30.0 | 5.08 |<1.00
New-I1L-103151-WS 13 Al0-1 1.01 | 36.8 [<1.00| 4.55 |<1.00| 38.5| 8.41 |<1.00
New-OL-15493-WS 14 A24-1 <1.00| 31.0 | 14.2 | 247 |<1.00| 56.4 |<1.00]|<1.00
New-OL-90780-WS 15 A20-1 5.14 | 30.4 |<1.00] 7.91 |<1.00| 16.0 | 33.9 |<1.00
Soln Std 16 Soln std1-2 | 3.83 | 19.8 |<1.00|<0.100| 3.77 | 9.43 | 9.54 [<1.00
New-OL-116208Mod-WS 17 A19-1 <1.00| 19.6 | 1.84 | 44.0 |<1.00( 2.10 | 44.6 |<1.00
New-OL-100210-WS 18 A05-1 <1.00| 16.8 [<1.00| 8.56 |<1.00[<1.00| 0.22 |<1.00
New-IL-87749-WS 19 Al18-1 3.17 | 20.0 | 3.55| 7.24 |<1.00| 64.7 | 29.8 |<1.00
New-1L-5255-WS 20 A04-1 1.54 (395|349 | 7.21 |<1.00 16.6 | 50.1 |<1.00
Second blank for set 1 21 blank12-1 |<1.00[<1.00|<1.00]|<0.100]<1.00[<1.00|<1.00]<1.00
New-OL-54017-WS 22 A01-1 <1.00| 8.18 | 32.3 |<0.100|<1.00[<1.00|<1.00|<1.00
New-OL-14844-WS 23 A26-1 <1.00| 17.9 ] 5.03 | 31.1 |<1.00| 86.8 | 35.8 |<1.00
New-OL-127708Mod-WS 24 A07-1 <1.00| 13.2 |<1.00]<0.100|<1.00| 23.1 | 16.2 |<1.00
New-OL-17130-WS 25 A02-1 <1.00| 76.1 |<1.00| 5.43 |<1.00({<1.00| 68.3 |<1.00
Sodium sulfate standard for set 1 26 sustd1-12 |<10.0|<10.0[<10.0| <1.00 [<10.0[<10.0|<10.0|<10.0
New-OL-122817-WS 27 A28-1 <1.00| 15.5 | 8.65 | 13.8 |<1.00| 64.6 |<1.00|<1.00
New-OL-8445-WS 28 All-1 1.55 | 13.0 | 23.4 | 4.17 |<1.00| 37.3 | 11.7 |<1.00
New-OL-108249Mod-WS 29 A21-1 5.69 | 9.83 |<1.00| 10.9 |<1.00| 34.6 | 20.2 |<1.00
New-1L-93907-WS 30 A22-1 1.62 | 19.7 | 426 | 3.05 |<1.00| 38.4 | 34.3 |<1.00
New-OL-57284-WS 31 Al5-1 <1.00| 25.8 | 13.6 | 5.43 |<1.00| 48.9 |<1.00|<1.00
Sodium sulfate standard for set 1 32 sustd1-13 [<10.0]<10.0{<10.0| <1.00 [<10.0]|<10.0[<10.0|{<10.0
New-OL-62380-WS 33 A27-1 <1.00| 22.0 | 15.8 | 0.526 |<1.00| 25.2 |<1.00|<1.00
New-OL-45748-WS 34 A16-1 458 1 10.8 | 848 | 25.7 [<1.00| 1.00 | 49.1 [<1.00
LAW-ORP-LD1-1-WS 35 Al2-1 146 | 43.0 | 16.6 | 46.5 |<1.00| 13.2 |<1.00|<1.00

Soln Std 36 Soln std 1-3] 3.72 | 19.7 [<1.00{<0.100{ 3.71 [ 9.13 | 9.37 |<1.00

Soln Std Soln std 2-1] 4.24 | 19.1 [<1.00]<0.100] 4.22 | 9.51 | 9.43 |<1.00

New-1L-151542-WS A06-2  |<1.00] 27.2 | 21.4 ] 15.1 |<1.00| 15.8 ] 13.5 |<1.00

New-1L-456-WS Al13-2  |<1.00( 13.2 | 12.8 | 3.74 [<1.00]| 10.4 | 25.2 |[<1.00

New-1L-1721-WS A23-2  |<1.00] 28.6 | 2.30 [ 7.73 [<1.00 32.8 | 30.9 |<1.00

New-OL-80309-WS

Sodium sulfate standard for set 1 sustd1-21 |<10.0/<10.0[<10.0| <1.00 [<10.0{<10.0|<10.0|<10.0

New-1L-93907-WS A22-2 1.98 1 22.0 [ 479 | 4.12 |<1.00{ 39.2 | 37.5 [<1.00

1
2
3
4
5 A25-2 0.99 | 36.2 |<1.00| 1.57 |<1.00| 50.9 | 43.0 [<1.00
6
7
8

New-OL-122817-WS A28-2  |<1.00] 17.7 | 8.94 | 17.2 |<1.00| 65.5 |<1.00|<1.00
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New-OL-54017-WS 9 A01-2  [<1.00{ 8.93 | 30.5 [ 0.220 [<1.00] 1.20 [<1.00] 1.49
First blank for set 1 10 blank11-2 [<1.00[<1.00]|<1.00{<0.100{<1.00|<1.00|<1.00[<1.00
New-1L-87749-WS 11 Al18-2 3.86 | 27.6 | 416 | 945 [|<1.00 76.7 | 34.2 [<1.00
New-OL-90780-WS 12 A20-2 5.35 | 33.3 |<1.00| 8.56 |<1.00| 16.4 | 34.0 [<1.00
New-1L-70316-WS 13 Al4-2 1.18 | 19.4 | 4.62 | 3.52 |<1.00{ 31.8 | 5.44 [<1.00
New-1L-42295-WS 14 A03-2 1.14 | 30.8 | 1.78 | 3.11 |<1.00{ 7.39 | 27.2 [<1.00
New-OL-100210-WS 15 A05-2 1.04 | 17.2 [<1.00] 8.69 |<1.00[<1.00]<1.00|<1.00
Soln Std 16 Soln std 2-2] 3.99 | 20.3 [<1.00{<0.100{ 4.40 [ 9.47 | 9.57 |<1.00
New-1L-5255-WS 17 A04-2 2.01 |1 47.7 [ 4.13 | 8.46 |<1.00| 19.0 | 54.8 [<1.00
New-OL-14844-WS 18 A26-2 1.20 | 19.9 | 5.34 | 34.0 |<1.00{ 89.5 ] 37.2 [<1.00
New-OL-116208Mod-WS 19 A19-2 1.06 | 18.7 | 1.90 | 44.1 |<1.00| 2.38 | 42.4 |<1.00
New-OL-127708Mod-WS 20 A07-2  [<1.00 13.3 |<1.00{ 0.146 [<1.00| 21.4 | 15.5 [<1.00
Second blank for set 1 21 blank12-2 [<1.00[<1.00]<1.00{<0.100{<1.00|<1.00|<1.00[<1.00
EWG-LAW-Centroid-2-WS 22 A09-2 1.80 | 20.8 | 2.30 | 4.87 |<1.00{ 11.1 | 11.3 |<1.00
LAW-ORP-LDI1-1-WS 23 Al12-2 1.60 | 41.5 | 15.7 | 46.1 |<1.00| 12.4 |<1.00|<1.00
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Table D-1. Measured Compositions (mg/L) of Wash Solutions by ICP-AES, Part 1 (continued)

Solution Identifier Block|Sequence| Lab ID Al B Ca Cr Fe K Li [ Mg
New-OL-8445-WS 2 24 All-2 1.75 [ 13.6 | 22.4 | 448 |<1.00{ 35.8 | 11.6 | 1.11
New-OL-62380-WS 2 25 A27-2  [<1.00| 21.6 | 15.3 | 0.759 |<1.00| 24.2 |<1.00]|<1.00
Sodium sulfate standard for set 1 2 26 sustd1-22 [<10.0]<10.0|<10.0| <1.00 [<10.0]<10.0|<10.0[<10.0
New-IL-5253-WS 2 27 Al7-2  [<1.00f29.0 | 521 | 5.52 |<1.00| 15.2 | 61.4 |<1.00
New-OL-45748-WS 2 28 Al6-2 4321104 | 7.53 | 25.1 [<1.00]| 1.29 | 44.9 [<1.00
New-OL-8788Mod-WS 2 29 A08-2 |<1.00] 5.32 [<1.00]| 4.13 |<1.00]| 29.6 | 22.4 |<1.00
New-I1L-103151-WS 2 30 A10-2 1.18 [ 352 | 1.00 | 4.64 |<1.00| 34.8 | 8.09 [<1.00
New-OL-108249Mod-WS 2 31 A21-2 6.00 [ 11.1 | 1.22 | 11.8 |<1.00| 34.7 | 20.6 |<1.00
Sodium sulfate standard for set 1 2 32 sustd1-23 |<10.0/<10.0|<10.0| <1.00 |<10.0{<10.0{<10.0|<10.0
New-OL-17130-WS 2 33 A02-2 |<1.00]| 78.1 [<1.00] 5.81 |<1.00|<1.00 68.2 |<1.00
New-OL-57284-WS 2 34 Al5-2  [<1.00| 25.1 | 12.8 | 5.54 |<1.00| 45.4 |<1.00|<1.00
New-OL-15493-WS 2 35 A24-2 1.04 [ 28.1 | 12.9 | 2.60 |<1.00| 50.4 |<1.00]|<1.00
Soln Std 2 36 Soln std 2-3| 3.94 | 20.1 |[<1.00{<0.100| 4.32 | 9.39 | 9.41 [<1.00

Soln Std 3 1 Soln std 3-1] 3.94 | 21.2 |<1.00{<0.100| 3.76 | 10.0 | 9.89 [<1.00
New-1L-93907-WS 3 2 A22-3 1.64 1202|481 ] 3.17 |<1.00]| 40.8 | 36.1 |<1.00
New-OL-122817-WS 3 3 A28-3  [<1.00| 16.4 ] 9.53 | 14.2 |<1.00| 69.7 |<1.00|<1.00
New-OL-57284-WS 3 4 A15-3  |<1.00| 249 [ 143 | 547 |<1.00| 49.6 [<1.00|<1.00
New-IL-151542-WS 3 5 A06-3  [<1.00| 27.3 | 22.7 | 15.0 |<1.00| 16.3 | 13.7 |<1.00
Sodium sulfate standard for set 1 3 6 sustd1-31 [<10.0]<10.0|<10.0| <1.00 [<10.0]|<10.0|<10.0[<10.0
New-IL-1721-WS 3 7 A23-3  [<1.00{29.0 | 223 | 7.51 |<1.00| 35.1 | 32.3 |<1.00
New-OL-108249Mod-WS 3 8 A21-3 5691975 [ 1.19] 109 |<1.00]| 34.9 [ 20.3 |<1.00
New-I1L-103151-WS 3 9 Al10-3  [<1.00| 352 | 1.07 | 4.35 |<1.00| 37.7 | 8.14 |<1.00
First blank for set 1 3 10 blank11-3 |<1.00[<1.00{<1.00]<0.100|<1.00|<1.00{<1.00|<1.00
New-I1L-70316-WS 3 11 Al4-3  [<1.00| 18.8 | 5.17 | 3.28 |<1.00| 34.8 | 5.46 |<1.00
New-OL-62380-WS 3 12 A27-3  |<1.00]| 23.5 [ 17.3 | 0.505 |<1.00| 27.0 [<1.00]|<1.00
New-OL-116208Mod-WS 3 13 Al19-3  [<1.00| 184 | 1.91 | 43.2 |<1.00| 2.13 | 43.5 |<1.00
New-OL-80309-WS 3 14 A25-3  [<1.00| 36.5 |<1.00| 1.30 |<1.00| 53.5 | 44.5 |<1.00
LAW-ORP-LD1-1-WS 3 15 Al12-3 1.24 1 39.3 1 16.0 | 44.1 |<1.00| 12.3 |<1.00]|<1.00
Soln Std 3 16 Soln std 3-2| 4.02 | 19.9 |[<1.00{<0.100| 3.76 | 9.83 | 9.82 [<1.00
New-I1L-456-WS 3 17 Al13-3  |<1.00]| 13.0 [ 13.1 | 3.47 |<1.00]| 10.0 | 25.3 |<1.00
New-OL-100210-WS 3 18 A05-3  [<1.00| 15.3 |<1.00| 8.15 |<1.00[<1.00]|<1.00]|<1.00
New-OL-17130-WS 3 19 A02-3 |<1.00]| 74.1 [<1.00]| 5.47 |<1.00|<1.00| 68.1 |<1.00
New-OL-8445-WS 3 20 All-3 1.49 | 13.6 | 23.8 | 4.21 |<1.00| 38.0 | 11.7 [<1.00
Second blank for set 1 3 21 blank12-3 |<1.00[<1.00{<1.00]<0.100|<1.00|<1.00{<1.00]<1.00
New-OL-14844-WS 3 22 A26-3  [<1.00| 184 | 542 | 32.6 |<1.00| 90.4 | 36.6 |<1.00
New-OL-90780-WS 3 23 A20-3 5.32 | 31.0 [<1.00] 8.27 [<1.00| 16.8 [ 34.8 |<1.00
New-IL-5255-WS 3 24 A04-3 1.59 | 43.6 | 393 | 7.98 |<1.00| 18.1 | 53.4 |<1.00
New-OL-54017-WS 3 25 A01-3  [<1.00| 7.18 | 30.6 [<0.100|<1.00[<1.00]<1.00]|<1.00
Sodium sulfate standard for set 1 3 26 sustd1-32 [<10.0]<10.0|<10.0| <1.00 [<10.0]|<10.0|<10.0[<10.0
New-1L-87749-WS 3 27 Al8-3 334|213 |4.19] 7.84 |<1.00| 70.8 | 31.7 [<1.00
New-1L-5253-WS 3 28 Al17-3  |<1.00] 29.1 [ 599 | 5.33 |<1.00| 16.4 | 64.4 |<1.00
New-OL-127708Mod-WS 3 29 A07-3  [<1.00| 13.6 |<1.00[<0.100]|<1.00| 24.0 | 16.4 |<1.00
New-OL-8788Mod-WS 3 30 A08-3 |<1.00| 4.86 [<1.00]| 4.06 |<1.00| 32.9 [ 24.0 |<1.00
EWG-LAW-Centroid-2-WS 3 31 A09-3 1.54120.1 (249 | 478 |<1.00| 11.6 | 11.6 |<1.00
Sodium sulfate standard for set 1 3 32 sustd1-33 [<10.0]<10.0|<10.0| <1.00 [<10.0]|<10.0|<10.0[<10.0
New-OL-15493-WS 3 33 A24-3  [<1.00| 274 ] 13.7 | 2.37 |<1.00| 52.6 |<1.00]|<1.00
New-1L-42295-WS 3 34 A03-3  |<1.00] 26.9 [ 1.80 | 2.73 |<1.00| 6.97 [ 26.8 |<1.00
New-OL-45748-WS 3 35 Al6-3 4731 11.119.08 [ 27.0 [<1.00] 1.15 | 50.6 [<1.00
Soln Std 3 36 Soln std 3-3| 4.00 | 19.8 |<1.00{<0.100| 3.74 | 9.74 | 9.75 [<1.00

Soln Std 4 1 soln std4-1 [ 3.88 | 20.9 |<1.00|<0.100| 3.77 | 9.97 | 9.58 |<1.00
New-OL-62909Mod-PWS 4 2 B07-1 1.16 | 4.14 | 152 | 4.69 |<1.00| 1.38 | 10.5 [<1.00
Sodium sulfate standard forset2 | 4 3 sustd2-41 [<10.0]<10.0|<10.0| <1.00 [<10.0]|<10.0|<10.0[<10.0
New-IL-166731-PWS 4 4 B03-1 <1.00| 14.0 | 6.99 | 164 |<1.00{ 11.3 | 29.9 [<1.00
First blank for set 2 4 5 blank21-4 |<1.00[<1.00{<1.00]<0.100|<1.00|<1.00{<1.00|<1.00
LAW-ORP-LD1-2-PWS 4 6 B08-1 <1.00| 209 | 18.2 | 41.1 |<1.00{ 10.3 |<1.00|<1.00
Soln Std 4 7 soln std4-2 [ 3.88 | 20.1 |<1.00|<0.100| 3.73 | 9.76 | 9.62 |<1.00
New-IL-1721-PWS 4 8 B06-1 <1.00| 17.3 | 7.28 | 8.91 |<1.00| 39.4 | 29.7 [<1.00
Second blank for set 2 4 9 blank22-4 |<1.00[<1.00{<1.00]<0.100|<1.00|<1.00{<1.00]<1.00
New-1L-94020-PWS 4 10 B09-1 <1.00| 7.32 | 11.1 | 527 |<1.00]| 11.1 | 34.6 |<1.00
New-I1L-166697-PWS 4 11 B04-1 <1.00| 16.7 | 7.05 | 15.2 |<1.00| 48.5 | 31.1 |<1.00

D-3
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Table D-1. Measured Compositions (mg/L) of Wash Solutions by ICP-AES, Part 1 (continued)

Sodium sulfate standard forset 2| 4 12 sustd2-42 |<10.0/<10.0{<10.0| <1.00 |<10.0]|<10.0{<10.0|<10.0
New-OL-65959Mod-PWS 4 13 B10-1 2.30 | 12.4 [<1.00] 0.192 [<1.00]|<1.00| 28.4 |<1.00
New-OL-108249Mod-PWS 4 14 BO1-1 1.50 | 822 | 10.3 | 40.1 [<1.00] 125 | 28.3 |<1.00

Sodium sulfate standard forset2 [ 4 15 sustd2-43 [<10.0]<10.0{<10.0| <1.00 |<10.0{<10.0|<10.0{<10.0
LAW-ORP-LD1-M-PWS 4 16 B02-1 1.28 [ 16.4 | 254 | 52.5 [<1.00] 10.0 [<1.00|<1.00
New-OL-116208Mod-PWS 4 17 B05-1 <1.00| 9.05 | 7.32 | 39.1 [<1.00] 2.19 | 25.7 |<1.00

Soln Std 4 18 soln std4-3 [ 3.88 | 20.2 |<1.00|<0.100| 3.76 | 9.76 | 9.70 [<1.00
Soln Std 5 1 soln std5-1 | 3.83 | 20.7 |<1.00[<0.100| 3.67 | 9.74 | 9.60 [<1.00
New-IL-166731-PWS 5 2 B03-2 |<1.00| 14.2 | 6.84 | 16.2 |<1.00{| 11.1 | 29.9 [<1.00

Sodium sulfate standard forset2| 5 3 sustd2-51 |<10.0/<10.0{<10.0| <1.00 |<10.0]|<10.0{<10.0|<10.0

New-OL-65959Mod-PWS 5 4 B10-2 2.22 | 12.3 |<1.00]<0.100{<1.00]|<1.00| 28.2 |<1.00

First blank for set 2 5 5 blank21-5 |<1.00[<1.00|<1.00]<0.100{<1.00|<1.00[<1.00|<1.00
New-OL-62909Mod-PWS 5 6 B07-2 1.13 [ 435|154 | 4.65 [<1.00] 1.26 | 10.6 |<1.00
Soln Std 5 7 soln std5-2 | 3.76 | 19.6 |<1.00|<0.100| 3.59 | 9.52 | 9.48 [<1.00
New-OL-116208Mod-PWS 5 8 B05-2 [<1.00] 8.91 | 7.02 [ 37.9 |<1.00| 2.04 | 25.1 [<1.00
Second blank for set 2 5 9 blank22-5 |<1.00<1.00|<1.00]<0.100{<1.00|<1.00[<1.00|<1.00
New-IL-1721-PWS 5 10 B06-2 |<1.00| 17.2 | 7.11 | 8.70 |<1.00| 38.9 | 29.6 |<1.00
New-OL-108249Mod-PWS 5 11 B01-2 140 [ 8.08 | 9.99 | 39.2 [<1.00] 123 | 27.8 |<1.00
Sodium sulfate standard forset2| 5 12 sustd2-52 |<10.0[<10.0{<10.0| <1.00 |<10.0]|<10.0{<10.0|<10.0
LAW-ORP-LD1-2-PWS 5 13 B08-2 |<1.00] 20.9 | 18.2 [ 40.8 |<1.00| 10.3 |<1.00|<1.00
New-IL-166697-PWS 5 14 B04-2 |<1.00| 17.2 | 6.97 | 15.1 |<1.00| 49.0 | 31.3 [<1.00
Sodium sulfate standard forset2 | 5 15 sustd2-53 [<10.0]<10.0{<10.0| <1.00 |<10.0[<10.0|<10.0|<10.0
New-1L-94020-PWS 5 16 B09-2 |<1.00| 7.80 [ 11.3 | 5.27 |<1.00| 11.4 | 35.4 [<1.00
LAW-ORP-LD1-M-PWS 5 17 B02-2 1.22 [ 16.4 | 252 | 51.8 [<1.00] 10.0 [<1.00]|<1.00
Soln Std 5 18 soln std5-3 | 3.81 | 20.4 |<1.00|<0.100| 3.64 | 9.83 | 9.52 [<1.00

Soln Std 6 1 soln std6-1 [ 3.98 | 20.4 | 0.10 |<0.100| 3.83 | 9.85 | 9.60 [<1.00
LAW-ORP-LD1-M-PWS 6 2 B02-3 1.36 | 157 | 242 | 50.2 [<1.00] 9.75 [<1.00|<1.00

Sodium sulfate standard forset 2| 6 3 sustd2-61 |<10.0/<10.0{<10.0| <1.00 |<10.0]|<10.0{<10.0|<10.0

New-OL-108249Mod-PWS 6 4 B01-3 1.59 [ 8.11 | 10.1 | 39.2 [<1.00] 122 | 27.7 |<1.00

First blank for set 2 6 5 blank21-6 |<1.00[<1.00|<1.00]<0.100{<1.00|<1.00[<1.00|<1.00
New-IL-166697-PWS 6 6 B04-3 <1.00| 16.8 | 7.03 | 15.0 [<1.00] 47.8 | 30.7 |<1.00
Soln Std 6 7 soln std6-2 | 4.01 | 21.1 |<1.00{<0.100| 3.88 | 9.93 | 9.70 [<1.00
New-IL-166731-PWS 6 8 B03-3 1.15 (145 ] 7.04 | 164 [<1.00] 11.4 | 29.8 |<1.00
Second blank for set 2 6 9 blank22-6 |<1.00[<1.00|<1.00]<0.100{<1.00|<1.00[<1.00|<1.00
New-OL-65959Mod-PWS 6 10 B10-3 241 | 12.3 |<1.00] 0.279 [<1.00]|<1.00| 28.2 |<1.00
New-1L-94020-PWS 6 11 B09-3 <1.00| 7.58 | 11.2 | 5.37 [<1.00] 11.3 | 34.8 |<1.00

Sodium sulfate standard forset2 | 6 12 sustd2-62 [<10.0]<10.0[{<10.0| <1.00 |<10.0{<10.0]<10.0{<10.0
New-OL-62909Mod-PWS 6 13 B07-3 134 [ 469|158 | 490 [<1.00] 1.50 | 10.8 |<1.00

New-IL-1721-PWS 6 14 B06-3 <1.00| 17.1 | 7.21 | 8.80 [<1.00] 38.2 | 29.2 |<1.00

Sodium sulfate standard forset2 | 6 15 sustd2-63 [<10.0]<10.0{<10.0| <1.00 |<10.0[<10.0|<10.0|<10.0

New-OL-116208Mod-PWS 6 16 B05-3 <1.00| 8.82 | 7.19 | 37.8 [<1.00] 2.22 | 25.0 |<1.00
LAW-ORP-LD1-2-PWS 6 17 B08-3 <1.00| 21.0 | 18.3 | 41.0 [<1.00] 10.5 [<1.00|<1.00
Soln Std 6 18 soln std6-3 | 3.99 | 20.5 |<1.00{<0.100| 3.83 | 9.88 | 9.65 [<1.00
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Table D-2. Measured Compositions (mg/L) of Wash Solutions by ICP-AES, Part 2

Solution Identifier Block | Sequence Lab ID Na P S Si Sn \4 Zn Zr
Soln Std 1 1 Soln std1-1 | 77.4 | <1.00 | <1.00 | 47.0 | <1.00 [ <1.00 [ <1.00 [ <1.00
New-1L-42295-WS 1 2 A03-1 684 | 4.65 | 424 | 30.4 | <1.00| 24.6 | <1.00|<1.00
New-1L-151542-WS 1 3 A06-1 1130 | <1.00| 689 | 21.8 [<1.00| 32.6 [<1.00|<1.00
New-1L-456-WS 1 4 Al3-1 675 | <1.00| 478 | 21.0 [<1.00| 19.9 | <1.00 | <1.00
New-OL-8788Mod-WS 1 5 A08-1 538 | 5.40 | 384 | 3.81 [<1.00|<1.00|<1.00]|<1.00
Sodium sulfate standard for set 1 1 6 sustd1-11 646 [<10.0| 450 |<10.0|<10.0]<10.0]<10.0]<10.0
New-1L-5253-WS 1 7 Al7-1 1120 | 4.07 | 812 | 152 [<1.00| 32.4 |<1.00|<1.00
New-IL-1721-WS 1 8 A23-1 812 | 12.6 | 519 | 29.5 [<1.00| 30.4 |<1.00|<1.00
EWG-LAW-Centroid-2-WS 1 9 A09-1 571 | 5.61 | 331 | 20.5 [<1.00| 14.0 | <1.00 |<1.00
First blank for set 1 1 10 blank11-1 |<1.00]<1.00|<1.00|<1.00 | <1.00 [ <1.00 | <1.00 [ <1.00
New-OL-80309-WS 1 11 A25-1 634 | 2.16 | 443 | 23.3 | 1.80 | 36.2 | <1.00 | <1.00
New-1L-70316-WS 1 12 Al4-1 590 | <1.00| 326 | 27.7 [<1.00| 22.7 |<1.00 |<1.00
New-IL-103151-WS 1 13 Al0-1 932 | 6.64 | 461 | 58.9 | 1.01 | 42.4 | <1.00|<1.00
New-OL-15493-WS 1 14 A24-1 831 | <1.00| 243 109 [<1.00| 62.8 [<1.00|<1.00
New-0L-90780-WS 1 15 A20-1 355 [ 124 | 196 | 13.8 | 1.25 | 36.1 | <1.00|<1.00
Soln Std 1 16 Soln std1-2 | 80.0 | <1.00|<1.00| 48.4 | <1.00 [ <1.00 [ <1.00 | <1.00
New-OL-116208Mod-WS 1 17 A19-1 1070 | <1.00| 627 | 32.3 [<1.00| 14.1 |[<1.00|<1.00
New-OL-100210-WS 1 18 A05-1 725 | 19.4 | 324 | 589 | 1.58 | <1.00|<1.00 [ <1.00
New-1L-87749-WS 1 19 Al18-1 917 [<1.00| 597 | 20.5 | <1.00| 39.4 | <1.00 | <1.00
New-1L-5255-WS 1 20 A04-1 1370 | 7.62 | 883 | 25.1 [<1.00| 42.8 |<1.00|<1.00
Second blank for set 1 1 21 blank12-1 |<1.00|<1.00|<1.00|<1.00 | <1.00 [ <1.00 | <1.00 [ <1.00
New-OL-54017-WS 1 22 A01-1 537 |<1.00| 354 | 20.3 [<1.00| 6.88 |<1.00|<1.00
New-OL-14844-WS 1 23 A26-1 712 | <1.00| 391 | 36.6 [<1.00| 46.1 |<1.00|<1.00
New-OL-127708Mod-WS 1 24 A07-1 410 |<1.00| 308 | 8.69 | <1.00 [<1.00 [ <1.00 |[<1.00
New-OL-17130-WS 1 25 A02-1 667 | 30.3 [ 323 130 [<1.00| 62.4 [<1.00|<1.00
Sodium sulfate standard for set 1 1 26 sustd1-12 630 | <10.0| 445 |<10.0]<10.0|<10.0|<10.0|<10.0
New-OL-122817-WS 1 27 A28-1 889 |<1.00( 514 | 46.2 [<1.00| 40.1 |<1.00|<1.00
New-OL-8445-WS 1 28 All-1 288 [<1.00| 223 | 5.48 |<1.00|<1.00|<1.00|<1.00
New-OL-108249Mod-WS 1 29 A21-1 333 | 295 | 171 | 183 | 1.05 | <1.00 | <1.00 | <1.00
New-1L-93907-WS 1 30 A22-1 679 | 4.80 | 503 | 12.3 | <1.00| 3.07 | <1.00 | <1.00
New-OL-57284-WS 1 31 Al5-1 880 | 10.23 | 547 | 19.6 [ <1.00| 40.2 | <1.00|<1.00
Sodium sulfate standard for set 1 1 32 sustd1-13 624 [<10.0| 436 |<10.0|<10.0]<10.0]<10.0]<10.0
New-OL-62380-WS 1 33 A27-1 262 | <1.00| 140 | 15.4 [<1.00| 9.62 |<1.00 | <1.00
New-0L-45748-WS 1 34 A16-1 675 [<1.00| 471 | 13.8 | <1.00| 24.2 | <1.00 | <1.00
LAW-ORP-LD1-1-WS 1 35 Al2-1 1250 | <1.00| 711 | 19.1 [<1.00]| 11.2 |<1.00|<1.00
Soln Std 1 36 Solnstd 1-3 | 77.9 | <1.00 [ <1.00 [ 47.4 [<1.00|<1.00 | <1.00 | <1.00

Soln Std 2 1 Soln std 2-1 | 77.1 | <1.00 [ <1.00 [ 47.0 |<1.00|<1.00 | <1.00 |<1.00
New-I1L-151542-WS 2 2 A06-2 1140 | <1.00| 726 | 22.5 [<1.00| 34.0 |<1.00|<1.00
New-1L-456-WS 2 3 Al13-2 632 [<1.00| 449 | 20.5 | <1.00| 19.7 | <1.00 | <1.00
New-IL-1721-WS 2 4 A23-2 679 | 13.4 | 429 | 30.4 | <1.00| 31.7 | <1.00 | <1.00
New-OL-80309-WS 2 5 A25-2 633 | 237 | 451 | 22.7 | 1.92 | 35.6 | <1.00|<1.00
Sodium sulfate standard for set 1 2 6 sustd1-21 638 | <10.0| 452 |<10.0|<10.0|<10.0|<10.0|<10.0
New-1L-93907-WS 2 7 A22-2 714 | 7.10 | 547 | 14.8 [<1.00| 3.87 |<1.00|<1.00
New-OL-122817-WS 2 8 A28-2 851 | <1.00| 493 | 51.9 [<1.00| 46.7 | <1.00|<1.00
New-OL-54017-WS 2 9 A01-2 545 |<1.00| 370 | 22.3 [<1.00| 8.02 |<1.00|<1.00
First blank for set 1 2 10 blank11-2 |<1.00|<1.00|<1.00|<1.00 | <1.00 [ <1.00 | <1.00 [ <1.00
New-1L-87749-WS 2 11 Al18-2 946 [<1.00| 635 | 25.6 | <1.00| 48.2 | <1.00 | <1.00
New-0L-90780-WS 2 12 A20-2 339 [ 13.8 | 191 | 14.5 | 1.81 | 37.5 | <1.00|<1.00
New-1L-70316-WS 2 13 Al4-2 556 | <1.00| 311 | 29.2 [<1.00| 23.9 |<1.00 |<1.00
New-1L-42295-WS 2 14 A03-2 685 [ 5.25 | 433 | 30.0 | <1.00| 24.8 | <1.00 | <1.00
New-OL-100210-WS 2 15 A05-2 689 | 20.2 | 312 | 57.0 | 1.82 | <1.00|<1.00 [ <1.00
Soln Std 2 16 Soln std 2-2 | 76.7 | <1.00 [ <1.00 [ 48.8 [<1.00|<1.00 | <1.00 | <1.00
New-I1L-5255-WS 2 17 A04-2 1320 1 9.59 | 899 | 29.2 | 1.28 | 48.4 |<1.00|<1.00
New-OL-14844-WS 2 18 A26-2 655 [<1.00| 371 | 39.4 | <1.00| 49.5 | <1.00 | <1.00
New-OL-116208Mod-WS 2 19 A19-2 1060 | <1.00| 624 | 31.3 [<1.00| 13.9 |<1.00|<1.00
New-OL-127708Mod-WS 2 20 A07-2 391 [ 1.20 | 299 | 8.90 | <1.00|<1.00|<1.00 | <1.00
Second blank for set 1 2 21 blank12-2 | <1.00|<1.00|<1.00|<1.00 | <1.00 | <1.00 | <1.00 [ <1.00
EWG-LAW-Centroid-2-WS 2 22 A09-2 567 | 6.18 | 340 | 20.8 [<1.00| 14.2 |<1.00 |<1.00
LAW-ORP-LD1-1-WS 2 23 Al2-2 1280 | 1.23 | 759 | 18.6 [<1.00| 11.1 |<1.00|<1.00
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Table D-2. Measured Compositions (mg/L) of Wash Solutions by ICP-AES, Part 2 (continued)

Solution Identifier Block | Sequence Lab ID Na P S Si Sn \4 Zn Zr
New-OL-8445-WS 2 24 All-2 261 [<1.00| 211 | 5.88 |<1.00]<1.00|<1.00|<1.00
New-0OL-62380-WS 2 25 A27-2 272 [<1.00| 151 | 15.7 | <1.00| 9.72 | <1.00 | <1.00
Sodium sulfate standard for set 1 2 26 sustd1-22 615 [<10.0| 440 [<10.0]<10.0]<10.0]<10.0|<10.0
New-1L-5253-WS 2 27 Al7-2 1220 | 430 | 920 | 15.6 [<1.00| 32.7 | <1.00|<1.00
New-OL-45748-WS 2 28 Al6-2 685 [<1.00| 492 | 13.4 |<1.00| 23.2 |<1.00[<1.00
New-OL-8788Mod-WS 2 29 A08-2 535 | 545 | 396 | 3.49 [<1.00|<1.00|<1.00|<1.00
New-IL-103151-WS 2 30 A10-2 817 | 6.89 | 418 | 56.8 | 1.17 | 40.6 | <1.00 |<1.00
New-OL-108249Mod-WS 2 31 A21-2 321 [ 367 | 173 | 19.9 | 1.42 |<1.00|<1.00 | <1.00
Sodium sulfate standard for set 1 2 32 sustd1-23 626 |<10.0| 447 |<10.0]<10.0|<10.0|<10.0|<10.0
New-OL-17130-WS 2 33 A02-2 634 | 31.9 | 317 133 [<1.00| 63.8 |<1.00|<1.00
New-OL-57284-WS 2 34 Al5-2 829 | 10.4 | 524 | 19.3 | <1.00 | 39.4 |<1.00|<1.00
New-OL-15493-WS 2 35 A24-2 813 | <1.00| 243 | 99.8 [<1.00| 59.3 |<1.00 |<1.00
Soln Std 2 36 Soln std 2-3 | 74.3 | <1.00 [ <1.00 [ 48.2 [ <1.00|<1.00 | <1.00 | <1.00

Soln Std 3 1 Soln std 3-1 | 84.7 | <1.00 [ <1.00 [ 51.4 [<1.00|<1.00 |<1.00 |<1.00
New-1L-93907-WS 3 2 A22-3 693 | 521 | 516 | 13.5 [<1.00| 3.23 | <1.00 | <1.00
New-OL-122817-WS 3 3 A28-3 886 [<1.00| 507 | 48.7 | <1.00| 42.2 |<1.00|<1.00
New-OL-57284-WS 3 4 Al15-3 853 | 10.7 | 544 | 20.6 [<1.00| 41.6 | <1.00|<1.00
New-I1L-151542-WS 3 5 A06-3 1180 | <1.00| 752 | 23.2 [<1.00| 34.5 |<1.00|<1.00
Sodium sulfate standard for set 1 3 6 sustd1-31 678 [<10.0| 492 |<10.0|<10.0]<10.0]<10.0|<10.0
New-IL-1721-WS 3 7 A23-3 732 | 13.2 | 472 | 31.7 | <1.00| 32.4 | <1.00|<1.00
New-OL-108249Mod-WS 3 8 A21-3 312 [ 299 | 160 | 19.1 | <1.00|<1.00|<1.00 | <1.00
New-I1L-103151-WS 3 9 Al10-3 880 | 6.39 | 442 | 57.7 [<1.00| 41.7 | <1.00|<1.00
First blank for set 1 3 10 blank11-3 |<1.00|<1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 [ <1.00
New-I1L-70316-WS 3 11 Al4-3 542 | <1.00| 299 | 31.0 [<1.00| 24.7 | <1.00 | <1.00
New-OL-62380-WS 3 12 A27-3 291 [<1.00| 160 | 16.9 | <1.00| 10.3 | <1.00 | <1.00
New-OL-116208Mod-WS 3 13 Al19-3 1020 | <1.00| 594 | 31.5 [<1.00| 13.9 |<1.00|<1.00
New-OL-80309-WS 3 14 A25-3 577 | 1.99 | 410 | 23.2 | 1.59 | 36.1 | <1.00|<1.00
LAW-ORP-LD1-1-WS 3 15 Al12-3 1300 | <1.00| 767 | 17.8 [<1.00| 10.7 |<1.00|<1.00
Soln Std 3 16 Soln std 3-2 | 82.5 | <1.00 [ <1.00 [ 50.9 |<1.00|<1.00 | <1.00 |<1.00
New-1L-456-WS 3 17 Al13-3 618 [<1.00| 431 | 20.6 | <1.00| 19.7 | <1.00 | <1.00
New-OL-100210-WS 3 18 A05-3 660 | 18.8 | 293 | 56.5 | 1.38 | <1.00 | <1.00 | <1.00
New-OL-17130-WS 3 19 A02-3 628 | 31.0 | 313 132 [<1.00| 63.7 |<1.00|<1.00
New-OL-8445-WS 3 20 All-3 255 [<1.00| 201 | 5.84 | <1.00|<1.00|<1.00|<1.00
Second blank for set 1 3 21 blank12-3 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 [ <1.00
New-OL-14844-WS 3 22 A26-3 655 [<1.00| 368 | 38.4 | <1.00| 48.9 | <1.00|<1.00
New-0OL-90780-WS 3 23 A20-3 336 [ 13.1 | 188 | 14.7 | 1.14 | 38.2 | <1.00|<1.00
New-IL-5255-WS 3 24 A04-3 1350 | 8.49 | 897 | 27.8 [<1.00| 47.7 |<1.00|<1.00
New-OL-54017-WS 3 25 A01-3 488 |<1.00| 325 | 18.9 |<1.00| 6.44 |<1.00 |<1.00
Sodium sulfate standard for set 1 3 26 sustd1-32 637 [<10.0| 455 [<10.0|<10.0]<10.0]<10.0|<10.0
New-1L-87749-WS 3 27 Al8-3 899 | <1.00| 598 | 22.9 [<1.00| 43.4 |<1.00|<1.00
New-IL-5253-WS 3 28 Al7-3 1190 | 3.98 | 890 | 16.0 [<1.00| 33.9 [<1.00|<1.00
New-OL-127708Mod-WS 3 29 A07-3 387 [<1.00| 295 | 9.33 | <1.00|<1.00 | <1.00 | <1.00
New-OL-8788Mod-WS 3 30 A08-3 504 | 5.11 | 364 | 3.66 [<1.00|<1.00|<1.00|<1.00
EWG-LAW-Centroid-2-WS 3 31 A09-3 540 | 5.86 | 316 | 21.9 | <1.00| 14.8 | <1.00|<1.00
Sodium sulfate standard for set 1 3 32 sustd1-33 619 [<10.0| 441 |<10.0|<10.0]<10.0]<10.0|<10.0
New-OL-15493-WS 3 33 A24-3 797 [<1.00| 238 103 [<1.00| 61.6 |<1.00|<1.00
New-1L-42295-WS 3 34 A03-3 662 | 459 | 424 | 30.1 | <1.00| 24.7 | <1.00 | <1.00
New-OL-45748-WS 3 35 Al6-3 685 [<1.00| 488 | 149 | <1.00| 25.7 | <1.00 | <1.00
Soln Std 3 36 Soln std 3-3 | 82.4 | <1.00 [ <1.00 [ 51.0 [<1.00|<1.00 |<1.00 |<1.00

Soln Std 4 1 soln std4-1 | 83.2 | <1.00 | <1.00 | 51.1 [<1.00|<1.00 |<1.00 |<1.00
New-OL-62909Mod-PWS 4 2 B07-1 622 | 1.24 | 439 | 3.42 [<1.00|<1.00|<1.00 [ <1.00
Sodium sulfate standard for set 2 4 3 sustd2-41 648 [<10.0| 459 |<10.0|<10.0]<10.0]<10.0|<10.0
New-IL-166731-PWS 4 4 B03-1 777 | 830 | 536 | 6.56 [<1.00| 33.2 |<1.00|<1.00
First blank for set 2 4 5 blank21-4 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 [ <1.00
LAW-ORP-LD1-2-PWS 4 6 B08-1 893 | 2.12 | 549 | 5.89 | <1.00| 7.03 | <1.00|<1.00
Soln Std 4 7 soln std4-2 | 82.2 | <1.00 | <1.00 | 50.0 [<1.00 |<1.00 |<1.00 |<1.00
New-I1L-1721-PWS 4 8 B06-1 678 | 935 | 489 | 10.8 [<1.00| 25.2 | <1.00 | <1.00
Second blank for set 2 4 9 blank22-4 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 [ <1.00 | <1.00 | <1.00
New-1L-94020-PWS 4 10 B09-1 689 | 333 | 554 | 429 [<1.00| 2.44 | <1.00 | <1.00
New-IL-166697-PWS 4 11 B04-1 785 | 10.0 | 554 | 6.73 [<1.00| 35.8 | <1.00|<1.00
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Table D-2. Measured Compositions (mg/L) of Wash Solutions by ICP-AES, Part 2 (continued)

Sodium sulfate standard for set 2 4 12 sustd2-42 651 [ <10.0| 460 |<10.0]<10.0|<10.0|<10.0|<10.0
New-OL-65959Mod-PWS 4 13 B10-1 450 | 1.61 | 338 | 6.12 | <1.00 | 22.7 [ <1.00 [ <1.00
New-OL-108249Mod-PWS 4 14 BO1-1 756 | 233 | 554 | 5.52 | <1.00|<1.00|<1.00|<1.00
Sodium sulfate standard for set 2 4 15 sustd2-43 641 [<10.0| 459 [<10.0]<10.0]<10.0]<10.0|<10.0
LAW-ORP-LD1-M-PWS 4 16 B02-1 934 [ 1.78 | 601 | 3.51 |<1.00| 7.45 | <1.00|<1.00
New-OL-116208Mod-PWS 4 17 B05-1 809 | 1.99 | 526 | 10.8 [<1.00| 9.92 |<1.00|<1.00
Soln Std 4 18 soln std4-3 | 80.6 | <1.00|<1.00 | 50.8 [<1.00 |<1.00 |<1.00 |<1.00

Soln Std 5 1 soln std5-1 | 81.1 | <1.00 [ <1.00 | 50.0 [<1.00 |<1.00 |<1.00 |<1.00
New-IL-166731-PWS 5 2 B03-2 774 | 8.01 | 535 | 6.29 [<1.00| 33.2 | <1.00|<1.00
Sodium sulfate standard for set 2 5 3 sustd2-51 635 | <10.0| 456 |<10.0]<10.0|<10.0|<10.0|<10.0
New-OL-65959Mod-PWS 5 4 B10-2 442 | 1.54 | 335 | 5.86 | <1.00 | 22.6 [<1.00 [<1.00
First blank for set 2 5 5 blank21-5 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00 | <1.00
New-OL-62909Mod-PWS 5 6 B07-2 621 [ 1.19 | 435 | 3.24 | <1.00|<1.00 | <1.00 | <1.00
Soln Std 5 7 soln std5-2 | 81.9 | <1.00 [ <1.00 | 49.8 [<1.00 | <1.00 | <1.00 | <1.00
New-OL-116208Mod-PWS 5 8 B05-2 826 | 1.83 | 530 | 10.4 [<1.00| 9.73 |<1.00 | <1.00
Second blank for set 2 5 9 blank22-5 |<1.00|<1.00|<1.00|<1.00 | <1.00 [ <1.00 | <1.00 [ <1.00
New-I1L-1721-PWS 5 10 B06-2 669 | 9.12 | 482 | 10.3 |<1.00| 25.2 | <1.00 | <1.00
New-OL-108249Mod-PWS 5 11 B01-2 771 | 2.08 | 569 | 5.21 [<1.00|<1.00|<1.00 |<1.00
Sodium sulfate standard for set 2 5 12 sustd2-52 646 | <10.0| 462 |<10.0]<10.0|<10.0|<10.0|<10.0
LAW-ORP-LD1-2-PWS 5 13 B08-2 885 | 1.95 | 552 | 5.68 [<1.00| 6.93 |<1.00|<1.00
New-IL-166697-PWS 5 14 B04-2 807 | 9.86 | 574 | 6.48 [<1.00| 36.4 |<1.00|<1.00
Sodium sulfate standard for set 2 5 15 sustd2-53 652 [<10.0| 460 |<10.0|<10.0]<10.0]<10.0]<10.0
New-1L-94020-PWS 5 16 B09-2 686 | 3.36 | 538 | 4.23 | <1.00| 2.39 | <1.00 | <1.00
LAW-ORP-LD1-M-PWS 5 17 B02-2 968 [ 1.55 | 612 | 3.26 | <1.00| 7.36 | <1.00|<1.00
Soln Std 5 18 soln std5-3 | 82.5 | <1.00 [ <1.00 | 50.0 [<1.00|<1.00 |<1.00|<1.00

Soln Std 6 1 soln std6-1 | 80.9 | <1.00 | <1.00 | 50.1 [<1.00 |<1.00 |<1.00 |<1.00
LAW-ORP-LD1-M-PWS 6 2 B02-3 923 [ 1.90 | 583 | 3.38 | <1.00| 7.26 | <1.00|<1.00
Sodium sulfate standard for set 2 6 3 sustd2-61 634 | <10.0| 447 |<10.0]<10.0|<10.0|<10.0|<10.0
New-OL-108249Mod-PWS 6 4 B01-3 743 | 2.46 | 545 | 5.27 [<1.00|<1.00 | <1.00 | <1.00
First blank for set 2 6 5 blank21-6 |<1.00|<1.00|<1.00|<1.00 | <1.00 | <1.00 | <1.00 [ <1.00
New-IL-166697-PWS 6 6 B04-3 794 | 10.1 | 555 | 6.51 [<1.00| 35.5 |<1.00|<1.00
Soln Std 6 7 soln std6-2 | 80.9 | <1.00 [ <1.00 [ 50.9 [<1.00 |<1.00 | <1.00 | <1.00
New-IL-166731-PWS 6 8 B03-3 772 | 8.44 | 533 | 6.61 [<1.00| 33.0 | <1.00|<1.00
Second blank for set 2 6 9 blank22-6 |<1.00|<1.00|<1.00|<1.00 | <1.00 | <1.00 | <1.00 [ <1.00
New-OL-65959Mod-PWS 6 10 B10-3 444 1 2.02 | 331 | 5.99 | <1.00| 22.6 [<1.00 [<1.00
New-1L-94020-PWS 6 11 B09-3 679 | 3.67 | 543 | 4.31 | <1.00| 2.54 | <1.00|<1.00
Sodium sulfate standard for set 2 6 12 sustd2-62 636 [<10.0| 451 [<10.0]<10.0]<10.0]<10.0]<10.0
New-OL-62909Mod-PWS 6 13 B07-3 608 | 1.77 | 432 | 3.53 | <1.00|<1.00|<1.00 | <1.00
New-I1L-1721-PWS 6 14 B06-3 680 | 9.52 | 485 | 10.4 | <1.00| 24.8 | <1.00 | <1.00
Sodium sulfate standard for set 2 6 15 sustd2-63 621 [<10.0| 434 |<10.0|<10.0]<10.0]<10.0|<10.0
New-OL-116208Mod-PWS 6 16 B05-3 835 | 2.09 | 532 | 10.4 [<1.00| 9.77 | <1.00|<1.00
LAW-ORP-LD1-2-PWS 6 17 B08-3 909 [ 238 | 557 | 591 |<1.00| 7.09 | <1.00|<1.00
Soln Std 6 18 soln std6-3 | 81.6 | <1.00 [ <1.00 | 49.9 [<1.00 |<1.00 | <1.00 | <1.00
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Table D-3. Measured Compositions of Wash Solutions by IC

Solution Identifier Block | Sequence Lab ID (ng}L) (mg/L) (111)1;)/1) (;g/i)
Soln Std (IC) 1 1 SOLN STD 1-1 490 | 4.95 4.81 5.31
New-1L-42295-WS 1 2 A03-1 <10.0 | <10.0 12.2 1290
New-IL-151542-WS 1 3 A06-1 29.5 13.5 <10.0 2340
New-I1L-456-WS 1 4 Al3-1 <10.0 | <10.0 <10.0 1320
New-OL-8788Mod-WS 1 5 A08-1 38.8 13.9 14.5 1240
Sodium sulfate standard for set 1 1 6 SUSTD 1-11 <10.0 | <10.0 <10.0 1390
New-1L-5253-WS 1 7 Al7-1 11.3 | <10.0 <10.0 2640
New-I1L-1721-WS 1 8 A23-1 17.3 11.7 35.3 1460
EWG-LAW-Centroid-2-WS 1 9 A09-1 <10.0 | <10.0 12.4 981
First blank for set 1 1 10 BLANK 11-1 <10.0 | <10.0 <10.0 <10.0
New-OL-80309-WS 1 11 A25-1 <10.0 | <10.0 <10.0 1310
New-IL-70316-WS 1 12 Al4-1 <10.0 | <10.0 <10.0 956
New-I1L-103151-WS 1 13 A10-1 <10.0 | <10.0 16.8 1360
New-OL-15493-WS 1 14 A24-1 <10.0 | <10.0 <10.0 733
New-OL-90780-WS 1 15 A20-1 11.9 11.4 36.6 569
Soln Std (IC) 1 16 SOLNSTD 1-2 | 486 | 5.14 4.8 4.90
New-OL-116208Mod-WS 1 17 Al19-1 49.0 | 25.8 <10.0 1920
New-OL-100210-WS 1 18 A05-1 23.9 18.9 58.0 946
New-1L-87749-WS 1 19 Al8-1 10.0 | <10.0 <10.0 1820
New-1L-5255-WS 1 20 A04-1 11.0 | <10.0 18.1 2680
Second blank for set 1 1 21 BLANK 12-1 <10.0 | <10.0 <10.0 <10.0
New-OL-54017-WS 1 22 A01-1 <10.0 | <10.0 <10.0 1080
New-OL-14844-WS 1 23 A26-1 18.2 14.0 <10.0 1090
New-OL-127708Mod-WS 1 24 A07-1 <10.0 | <10.0 <10.0 917
New-OL-17130-WS 1 25 A02-1 28.6 | 24.6 92.8 993
Sodium sulfate standard for set 1 1 26 SUSTD 1-12 <10.0 | <10.0 <10.0 1390
New-OL-122817-WS 1 27 A28-1 27.8 15.1 <10.0 1480
New-OL-8445-WS 1 28 All-1 13.4 | <10.0 <10.0 623
New-OL-108249Mod-WS 1 29 A21-1 12.2 10.5 <10.0 492
New-1L-93907-WS 1 30 A22-1 <10.0 | <10.0 13.5 1600
New-OL-57284-WS 1 31 Al5-1 47.1 | <10.0 29.6 1640
Sodium sulfate standard for set 1 1 32 SUSTD 1-13 <10.0 | <10.0 <10.0 1390
New-OL-62380-WS 1 33 A27-1 <10.0 | <10.0 <10.0 418
New-OL-45748-WS 1 34 Al6-1 23.8 19.1 <10.0 1470
LAW-ORP-LD1-1-WS 1 35 Al2-1 25.7 | <10.0 <10.0 2310
Soln Std (IC) 1 36 SOLNSTD 1-3 | 4.85 | 5.50 4.85 4.90
Soln Std (IC) 2 1 SOLN STD 2-1 490 | 5.16 4.86 492
New-IL-151542-WS 2 2 A06-2 29.7 13.5 <10.0 2330
New-I1L-456-WS 2 3 Al13-2 <10.0 | <10.0 <10.0 1320
New-I1L-1721-WS 2 4 A23-2 17.4 11.7 35.7 1460
New-OL-80309-WS 2 5 A25-2 <10.0 | <10.0 <10.0 1310
Sodium sulfate standard for set 1 2 6 SUSTD 1-21 <10.0 | <10.0 <10.0 1390
New-1L-93907-WS 2 7 A22-2 8.09 | <10.0 13.6 1590
New-OL-122817-WS 2 8 A28-2 27.8 15.2 <10.0 1480
New-OL-54017-WS 2 9 A01-2 <10.0 | <10.0 <10.0 1080
First blank for set 1 2 10 BLANK 11-2 <10.0 | <10.0 <10.0 <10.0
New-IL-87749-WS 2 11 A18-2 10.1 | <10.0 <10.0 1810
New-OL-90780-WS 2 12 A20-2 12.0 11.4 36.9 568
New-IL-70316-WS 2 13 Al4-2 <10.0 | <10.0 <10.0 952
New-1L-42295-WS 2 14 A03-2 <10.0 | <10.0 12.6 1280
New-OL-100210-WS 2 15 A05-2 24.1 18.9 58.5 946
Soln Std (IC) 2 16 SOLN STD2-2 | 490 [ 5.17 4.89 4.89
New-1L-5255-WS 2 17 A04-2 11.1 | <10.0 18.4 2680
New-OL-14844-WS 2 18 A26-2 18.3 14.1 <10.0 1080
New-OL-116208Mod-WS 2 19 A19-2 494 | 26.0 <10.0 1920
New-OL-127708Mod-WS 2 20 A07-2 <10.0 | <10.0 <10.0 915
Second blank for set 1 2 21 BLANK 12-2 <10.0 | <10.0 <10.0 <10.0
EWG-LAW-Centroid-2-WS 2 22 A09-2 <10.0 | <10.0 12.7 978
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Table D-3. Measured Compositions of Wash Solutions by IC (continued)

Solution Identifier Block | Sequence Lab ID (ng}L) (mg/L) (111)1;)/1) (;g/i)
LAW-ORP-LD1-1-WS 2 23 Al12-2 25.9 | <10.0 <10.0 2300
New-OL-8445-WS 2 24 All-2 13.5 | <10.0 <10.0 618
New-OL-62380-WS 2 25 A27-2 <10.0 | <10.0 <10.0 414
Sodium sulfate standard for set 1 2 26 SUSTD 1-22 <10.0 | <10.0 <10.0 1380
New-1L-5253-WS 2 27 Al17-2 11.5 | <10.0 <10.0 2660
New-OL-45748-WS 2 28 Al6-2 23.9 19.2 <10.0 1470
New-OL-8788Mod-WS 2 29 A08-2 39.3 14.0 15.0 1240
New-I1L-103151-WS 2 30 A10-2 <10.0 | <10.0 17.2 1360
New-OL-108249Mod-WS 2 31 A21-2 12.4 10.6 <10.0 489
Sodium sulfate standard for set 1 2 32 SUSTD 1-23 <10.0 | <10.0 <10.0 1380
New-OL-17130-WS 2 33 A02-2 29.0 | 24.7 93.7 991
New-OL-57284-WS 2 34 Al15-2 474 | <10.0 29.9 1630
New-OL-15493-WS 2 35 A24-2 <10.0 | <10.0 <10.0 736
Soln Std (IC) 2 36 SOLN STD 2-3 4.89 | 5.12 491 4.90
Soln Std (IC) 3 1 SOLN STD 3-1 494 | 5.18 4.90 5.03
New-1L-93907-WS 3 2 A22-3 <10.0 | <10.0 13.7 1600
New-OL-122817-WS 3 3 A28-3 28.1 15.2 <10.0 1490
New-OL-57284-WS 3 4 Al15-3 47.5 | <10.0 30.0 1630
New-IL-151542-WS 3 5 A06-3 30.0 13.6 <10.0 2340
Sodium sulfate standard for set 1 3 6 SUSTD 1-31 <10.0 | <10.0 <10.0 1410
New-I1L-1721-WS 3 7 A23-3 17.7 11.8 36.1 1470
New-OL-108249Mod-WS 3 8 A21-3 12.5 10.6 <10.0 513
New-I1L-103151-WS 3 9 Al10-3 <10.0 | <10.0 17.4 1370
First blank for set 1 3 10 BLANK 11-3 <10.0 | <10.0 <10.0 <10.0
New-IL-70316-WS 3 11 Al4-3 <10.0 | <10.0 <10.0 976
New-OL-62380-WS 3 12 A27-3 <10.0 | <10.0 <10.0 437
New-OL-116208Mod-WS 3 13 A19-3 49.8 | 26.1 <10.0 1920
New-OL-80309-WS 3 14 A25-3 <10.0 | <10.0 <10.0 1330
LAW-ORP-LD1-1-WS 3 15 Al12-3 26.1 | <10.0 <10.0 2300
Soln Std (IC) 3 16 SOLN STD 3-2 | 493 | 5.21 495 5.03
New-1L-456-WS 3 17 Al13-3 <10.0 | <10.0 <10.0 1330
New-OL-100210-WS 3 18 A05-3 24.2 19.0 59.1 967
New-OL-17130-WS 3 19 A02-3 29.3 | 24.9 94.5 1010
New-0OL-8445-WS 3 20 All-3 13.7 | <10.0 <10.0 643
Second blank for set 1 3 21 BLANK 12-3 <10.0 | <10.0 <10.0 <10.0
New-OL-14844-WS 3 22 A26-3 18.5 14.2 <10.0 1100
New-OL-90780-WS 3 23 A20-3 12.1 11.5 37.5 593
New-1L-5255-WS 3 24 A04-3 11.2 | <10.0 18.7 2680
New-OL-54017-WS 3 25 A01-3 <10.0 | <10.0 <10.0 1100
Sodium sulfate standard for set 1 3 26 SUSTD 1-32 <10.0 | <10.0 <10.0 1400
New-1L-87749-WS 3 27 Al8-3 10.2 | <10.0 <10.0 1820
New-1L-5253-WS 3 28 Al7-3 11.6 | <10.0 <10.0 2670
New-OL-127708Mod-WS 3 29 A07-3 <10.0 | <10.0 <10.0 936
New-OL-8788Mod-WS 3 30 A08-3 39.6 14.0 15.3 1260
EWG-LAW-Centroid-2-WS 3 31 A09-3 10.1 | <10.0 13.0 1000
Sodium sulfate standard for set 1 3 32 SUSTD 1-33 <10.0 | <10.0 <10.0 1400
New-OL-15493-WS 3 33 A24-3 <10.0 | <10.0 <10.0 758
New-1L-42295-WS 3 34 A03-3 <10.0 | <10.0 12.9 1290
New-OL-45748-WS 3 35 A16-3 24.0 19.2 <10.0 1490
Soln Std (IC) 3 36 SOLN STD 3-3 489 | 5.14 493 5.00
Soln Std (IC) 4 1 soln std4-1 5.05 | 4.92 4.87 4.62
New-OL-62909Mod-PWS 4 2 B07-1 23.2 | <10.0 <100 1210
Sodium sulfate standard for set 2 4 3 sustd2-41 <10.0 | <10.0 <100 1280
New-I1L-166731-PWS 4 4 B03-1 14.0 12.1 <100 1510
First blank for set 2 4 5 blank21-4 <10.0 | <10.0 <100 <100
LAW-ORP-LD1-2-PWS 4 6 B08-1 14.8 | <10.0 <100 1540
Soln Std (IC) 4 7 soln std4-2 5.01 4.93 4.60 4.60
New-IL-1721-PWS 4 8 B06-1 15.7 11.3 <100 1360
Second blank for set 2 4 9 blank22-4 <10.0 | <10.0 <100 <100
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Revision 0
Table D-3. Measured Compositions of Wash Solutions by IC (continued)

Solution Identifier Block | Sequence Lab ID (ng}L) (mg/L) (111)1;)/1) (;g/i)
New-1L-94020-PWS 4 10 B09-1 <10.0 | <10.0 <100 1510
New-I1L-166697-PWS 4 11 B04-1 16.6 13.0 <100 1570
Sodium sulfate standard for set 2 4 12 sustd2-42 <10.0 | <10.0 <100 1270
New-OL-65959Mod-PWS 4 13 B10-1 <10.0 | <10.0 <100 936
New-OL-108249Mod-PWS 4 14 BO1-1 30.9 | 24.6 <100 1600
Sodium sulfate standard for set 2 4 15 sustd2-43 <10.0 | <10.0 <100 1280
LAW-ORP-LD1-M-PWS 4 16 B02-1 15.2 | <10.0 <100 1660
New-OL-116208Mod-PWS 4 17 B05-1 32.4 19.4 <100 1490
Soln Std (IC) 4 18 soln std4-3 499 | 4.87 4.56 4.62
Soln Std (IC) 5 1 soln std5-1 497 | 4.89 478 458
New-I1L-166731-PWS 5 2 B03-2 14.3 12.8 <100 1490
Sodium sulfate standard for set 2 5 3 sustd2-51 <10.0 | <10.0 <100 1270
New-OL-65959Mod-PWS 5 4 B10-2 <10.0 | <10.0 <100 930
First blank for set 2 5 5 blank21-5 <10.0 | <10.0 <100 <100
New-OL-62909Mod-PWS 5 6 B07-2 21.9 | <10.0 <100 1190
Soln Std (IC) 5 7 soln std5-2 498 | 4.88 4.55 4.66
New-OL-116208Mod-PWS 5 8 B05-2 329 | 20.0 <100 1550
Second blank for set 2 5 9 blank22-5 <10.0 | <10.0 <100 <100
New-IL-1721-PWS 5 10 B06-2 15.1 10.8 <100 1360
New-OL-108249Mod-PWS 5 11 B01-2 30.9 | 24.7 <100 1550
Sodium sulfate standard for set 2 5 12 sustd2-52 <10.0 | <10.0 <100 1280
LAW-ORP-LD1-2-PWS 5 13 B08-2 14.8 | <10.0 <100 1520
New-I1L-166697-PWS 5 14 B04-2 16.6 13.1 <100 1560
Sodium sulfate standard for set 2 5 15 sustd2-53 <10.0 | <10.0 <100 1270
New-1L-94020-PWS 5 16 B09-2 <10.0 | <10.0 <100 1510
LAW-ORP-LD1-M-PWS 5 17 B02-2 15.3 | <10.0 <100 1650
Soln Std (IC) 5 18 soln std5-3 497 | 4.84 4.60 4.58
Soln Std (IC) 6 1 soln std6-1 5.01 4.89 4.90 461
LAW-ORP-LD1-M-PWS 6 2 B02-3 16.2 | <10.0 <100 1720
Sodium sulfate standard for set 2 6 3 sustd2-61 <10.0 | <10.0 <100 1280
New-OL-108249Mod-PWS 6 4 B01-3 314 | 25.0 <100 1570
First blank for set 2 6 5 blank21-6 <10.0 | <10.0 <100 <100
New-I1L-166697-PWS 6 6 B04-3 17.0 13.5 <100 1560
Soln Std (IC) 6 7 soln std6-2 5.02 | 4.88 4.64 473
New-IL-166731-PWS 6 8 B03-3 14.4 12.8 <100 1490
Second blank for set 2 6 9 blank22-6 <10.0 | <10.0 <100 <100
New-OL-65959Mod-PWS 6 10 B10-3 <10.0 | <10.0 <100 1010
New-1L-94020-PWS 6 11 B09-3 <10.0 | <10.0 <100 1520
Sodium sulfate standard for set 2 6 12 sustd2-62 <10.0 | <10.0 <100 1270
New-OL-62909Mod-PWS 6 13 B07-3 22.2 | <10.0 <100 1200
New-IL-1721-PWS 6 14 B06-3 15.2 10.9 <100 1370
Sodium sulfate standard for set 2 6 15 sustd2-63 <10.0 | <10.0 <100 1280
New-OL-116208Mod-PWS 6 16 B05-3 33.7 19.7 <100 1530
LAW-ORP-LD1-2-PWS 6 17 B08-3 15.0 | <10.0 <100 1530
Soln Std (IC) 6 18 soln std6-3 5.00 | 4.89 458 4.64
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Solution Analyte Analysis Reference Number of Mean Indicator
Identifier Value (mg/L) Measurements (Measurement (mg/L)) (0=>BDL)
Soln Std (IC) Cl (mg/L) IC 5 18 4.9 1
Soln Std (IC) F (mg/L) IC 5 18 5.0 1
Soln Std (IC) PO4 (mg/L) IC 5 18 4.8 1
Soln Std (IC) SO4 (mg/L) 1IC 5 18 4.8 1
Soln Std (ICP) Al (mg/L) ICP 4 18 3.9 1
Soln Std (ICP) B (mg/L) ICP 20 18 20.2 1
Soln Std (ICP) Ca (mg/L) ICP - 18 1.0 0
Soln Std (ICP) Cr (mg/L) ICP - 18 0.1 0
Soln Std (ICP) Fe (mg/L) ICP 4 18 3.8 1
Soln Std (ICP) K (mg/L) ICP 10 18 9.7 1
Soln Std (ICP) Li (mg/L) ICP 10 18 9.6 1
Soln Std (ICP) Mg (mg/L) ICP - 18 1.0 0
Soln Std (ICP) Na (mg/L) ICP 81 18 80.4 1
Soln Std (ICP) P (mg/L) ICP - 18 1.0 0
Soln Std (ICP) PO4 (mg/L) ICP - 18 3.1 0
Soln Std (ICP) S (mg/L) ICP - 18 1.0 0
Soln Std (ICP) Si (mg/L) ICP 50 18 49.6 1
Soln Std (ICP) Sn (mg/L) ICP - 18 1.0 0
Soln Std (ICP) SO4 (mg/L) ICP - 18 3.0 0
Soln Std (ICP) V (mg/L) ICP - 18 1.0 0
Soln Std (ICP) Zn (mg/L) ICP - 18 1.0 0
Soln Std (ICP) Zr (mg/L) ICP - 18 1.0 0
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Table D-5. Average Composition (mg/L) of Wash Solutions by Solution Identifier, Part 1

Solution Identifier AL[ICP] [ B[ICP] | caficP] | cl[IC] [ Cr[iCP] | F[IC] [ Fe[iCP] [ K[ICP] | Li[ICP] | Mg[ICP] [ Na[ICP]
EWG-LAW-Centroid-2-WS 1.6 20.5 23 <10.00 4.8 <10.00 <1.00 113 114 <1.00 559.3
First blank for set 1 <1.00 <1.00 <1.00 <10.00 <0.10 <10.00 <1.00 <1.00 <1.00 <1.00 <1.00
First blank for set 2 <1.00 <1.00 <1.00 <10.00 <0.10 <10.00 <1.00 <1.00 <1.00 <1.00 <1.00
LAW-ORP-LDI-1-WS 1.4 413 16.1 259 45.6 <10.00 <1.00 12.6 <1.00 <1.00 1,276.7
LAW-ORP-LD1-2-PWS <1.00 20.9 18.2 14.9 41.0 <10.00 <1.00 10.4 <1.00 <1.00 895.7
LAW-ORP-LDI-M-PWS 1.3 16.2 249 15.6 51.5 <10.00 <1.00 9.9 <1.00 <1.00 941.7
New-IL-103151-WS <1.10 357 <1.00 <10.00 4.5 <10.00 <1.00 37.0 82 <1.00 876.3
New-IL-151542-WS <1.00 27.0 21.8 29.7 14.9 13.5 <1.00 15.9 13.5 <1.00 1,150.0
New-IL-166697-PWS <1.00 16.9 7.0 16.7 15.1 13.2 <1.00 43.4 31.0 <1.00 7953
New-IL-166731-PWS <L.10 14.2 7.0 14.2 16.3 12.6 <1.00 113 29.9 <1.00 774.3
New-IL-1721-PWS <1.00 17.2 7.2 153 8.8 11.0 <1.00 388 29.5 <1.00 675.7
New-IL-1721-WS <1.00 284 22 17.5 7.5 11.7 <1.00 334 31.3 <1.00 741.0
New-IL-42295-WS <1.10 29.0 1.8 <10.00 2.9 <10.00 <1.00 7.2 273 <1.00 677.0
New-1L-456-WS <1.00 13.3 13.1 <10.00 3.6 <10.00 <1.00 10.3 25.5 <1.00 641.7
New-IL-5253-WS <1.00 29.0 57 115 53 <10.00 <1.00 15.9 63.1 <1.00 1,176.7
New-IL-5255-WS 1.7 43.6 3.9 11.1 7.9 <10.00 <1.00 17.9 52.8 <1.00 1,346.7
New-1L-70316-WS <L.10 18.4 4.7 <10.00 33 <10.00 <1.00 322 53 <1.00 562.7
New-IL-87749-WS 3.5 23.0 4.0 10.1 82 <10.00 <1.00 70.7 319 <1.00 920.7
New-1L-93907-WS 1.7 20.6 4.6 <9.40 34 <10.00 <1.00 39.5 36.0 <1.00 695.3
New-1L-94020-PWS <1.00 7.6 11.2 <10.00 53 <10.00 <1.00 113 34.9 <1.00 684.7
New-OL-100210-WS <1.00 16.4 <1.00 24.1 8.5 18.9 <1.00 <1.00 <0.70 <1.00 691.3
New-OL-108249Mod-PWS 1.5 8.1 10.1 311 39.5 24.8 <1.00 1233 27.9 <1.00 756.7
New-OL-108249Mod-WS 5.8 10.2 <L.10 12.4 11.2 10.6 <1.00 34.7 204 <1.00 322.0
New-OL-116208Mod-PWS <1.00 8.9 7.2 33.0 38.3 19.7 <1.00 22 253 <1.00 823.3
New-OL-116208Mod-WS <1.00 18.9 1.9 49.4 43.8 26.0 <1.00 22 435 <1.00 1,050.0
New-OL-122817-WS <1.00 16.5 9.0 279 15.1 152 <1.00 66.6 <1.00 <1.00 875.3
New-OL-127708Mod-WS <1.00 13.4 <1.00 <10.00 <0.10 <10.00 <1.00 22.8 16.0 <1.00 396.0
New-OL-14844-WS <L.10 18.7 53 18.3 326 14.1 <1.00 88.9 36.5 <1.00 674.0
New-OL-15493-WS <1.00 28.8 13.6 <10.00 2.5 <10.00 <1.00 53.1 <1.00 <1.00 813.7
New-OL-17130-WS <1.00 76.1 <1.00 29.0 5.6 247 <1.00 <1.00 682 <1.00 643.0
New-OL-45748-WS 4.5 10.8 8.4 239 25.9 19.2 <1.00 1.1 432 <1.00 681.7
New-OL-54017-WS <1.00 8.1 31.1 <10.00 <0.10 <10.00 <1.00 <110 <1.00 <1.20 5233
New-OL-57284-WS <1.00 253 13.6 473 55 <10.00 <1.00 43.0 <1.00 <1.00 854.0
New-OL-62380-WS <1.00 224 16.1 <10.00 0.6 <10.00 <1.00 25.5 <1.00 <1.00 275.0
New-OL-62909Mod-PWS 12 4.4 15.5 22.4 4.7 <10.00 <1.00 1.4 10.6 <1.00 617.0
New-OL-65959Mod-PWS 23 12.3 <1.00 <10.00 <0.20 <10.00 <1.00 <1.00 28.3 <1.00 4453
New-OL-80309-WS <1.00 373 <1.00 <10.00 1.4 <10.00 <1.00 52.9 44.4 <1.00 614.7
New-OL-8445-WS 1.6 13.4 232 13.5 43 <10.00 <1.00 37.0 1.7 <1.00 268.0
New-OL-8788Mod-WS <1.00 52 <1.00 39.2 4.1 14.0 <1.00 324 237 <1.00 525.7
New-OL-90780-WS 53 316 <1.00 12.0 8.2 11.4 <1.00 16.4 34.2 <1.00 343.3
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Table D-5. Average Composition (mg/L) of Wash Solutions by Solution Identifier, Part 1 (continued)
Solution Identifier AL[ICP] [ B[ICP] | caficP] | cl[IC] [ Cr[iCP] | F[IC] [ Fe[iCP] [ K[ICP] | Li[ICP] | Mg[ICP] [ Na[ICP]
Second blank for set 1 <1.00 <1.00 <1.00 <10.00 <0.10 <10.00 <1.00 <1.00 <1.00 <1.00 <1.00
Second blank for set 2 <1.00 <1.00 <1.00 <10.00 <0.10 <10.00 <1.00 <1.00 <1.00 <1.00 <1.00
Sodium sulfate standard forset | | <10.00 | <10.00 <10.00 | <10.00 <1.00 <10.00 | <10.00 <10.00 | <10.00 <10.00 634.8
Sodium sulfate standard forset2 | <10.00 | <10.00 <10.00 | <10.00 <1.00 <10.00 | <10.00 <10.00 | <10.00 <10.00 640.4
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Table D-6. Average Composition (mg/L) of Wash Solutions by Solution Identifier, Part 2

Solution Identifier P[ICP] | PO4[IC] | PO4[ICP] [ S[ICP] [ Si[ICP] | Sn[ICP] | SO4[IC] | SO4[ICP| [ V[ICP] | Zn [ICP] | Zr [ICP]
EWG-LAW-Centroid-2-WS 59 12.7 18.0 329.0 21.1 <1.00 986.3 985.7 14.3 <1.00 <1.00
First blank for set 1 <1.00 <10.00 <3.10 <1.00 <1.00 <1.00 <10.00 <3.00 <1.00 <1.00 <1.00
First blank for set 2 <1.00__ [ <100.00 <3.10 <1.00 <1.00 <1.00 <100.00 <3.00 <1.00 <1.00 <1.00
LAW-ORP-LDI-1-WS <1.10 <10.00 <3.30 745.7 18.5 <1.00 2,303.3 2,233.9 11.0 <1.00 <1.00
LAW-ORP-LD1-2-PWS 22 <100.00 6.6 552.7 5.8 <1.00 1,530.0 1,655.7 7.0 <1.00 <1.00
LAW-ORP-LDI-M-PWS 1.7 <100.00 53 598.7 34 <1.00 1,676.7 1,793.5 74 <1.00 <1.00
New-IL-103151-WS 6.6 17.1 20.4 4403 57.8 <1.10 1,363.3 13192 41.6 <1.00 <1.00
New-IL-151542-WS <1.00 <10.00 <3.10 7223 225 <1.00 2,336.7 2,164.0 33.7 <1.00 <1.00
New-IL-166697-PWS 10.0 <100.00 30.6 561.0 6.6 <1.00 1,563.3 1,680.7 359 <1.00 <1.00
New-IL-166731-PWS 8.3 <100.00 25.3 534.7 6.5 <1.00 1,496.7 1,601.8 33.1 <1.00 <1.00
New-IL-1721-PWS 93 <100.00 28.6 4853 10.5 <1.00 1,363.3 1,454.0 25.1 <1.00 <1.00
New-IL-1721-WS 13.1 357 40.1 4733 30.5 <1.00 1,463.3 1,418.1 31.5 <1.00 <1.00
New-1L-42295-WS 438 12.6 14.8 427.0 302 <1.00 1,286.7 1,279.2 24.7 <1.00 <1.00
New-IL-456-WS <1.00 <10.00 <3.10 4527 20.7 <1.00 13233 1,356.1 19.8 <1.00 <1.00
New-IL-5253-WS 4.1 <10.00 12.6 874.0 15.6 <1.00 2,656.7 2,6184 33.0 <1.00 <1.00
New-IL-5255-WS 8.6 18.4 263 893.0 274 <1.10 2,680.0 2,675.3 46.3 <1.00 <1.00
New-1L-70316-WS <1.00 <10.00 <3.10 312.0 29.3 <1.00 961.3 934.7 23.8 <1.00 <1.00
New-IL-87749-WS <1.00 <10.00 <3.10 610.0 23.0 <1.00 1,816.7 1,827.5 43.7 <1.00 <1.00
New-1L-93907-WS 5.7 13.6 17.5 522.0 13.5 <1.00 1,596.7 1,563.9 34 <1.00 <1.00
New-1L-94020-PWS 35 <100.00 10.6 545.0 43 <1.00 1,513.3 1,632.8 25 <1.00 <1.00
New-OL-100210-WS 19.5 58.5 59.7 309.7 57.5 1.6 953.0 927.7 <1.00 <1.00 <1.00
New-OL-108249Mod-PWS 23 <100.00 7.0 556.0 53 <1.00 1,573.3 1,665.7 <1.00 <1.00 <1.00
New-OL-108249Mod-WS 32 <10.00 9.8 168.0 19.1 <1.20 498.0 503.3 <1.00 <1.00 <1.00
New-OL-116208Mod-PWS 2.0 <100.00 6.0 529.3 10.5 <1.00 1,523.3 1,585.8 938 <1.00 <1.00
New-OL-116208Mod-WS <1.00 <10.00 <3.10 615.0 31.7 <1.00 1,920.0 1,842.5 14.0 <1.00 <1.00
New-OL-122817-WS <1.00 <10.00 <3.10 504.7 48.9 <1.00 1,483.3 1,511.9 43.0 <1.00 <1.00
New-OL-127708Mod-WS <1.10 <10.00 <3.30 300.7 9.0 <1.00 922.7 900.8 <1.00 <1.00 <1.00
New-OL-14844-WS <1.00 <10.00 <3.10 376.7 38.1 <1.00 1,090.0 1,128.5 482 <1.00 <1.00
New-OL-15493-WS <1.00 <10.00 <3.10 2413 103.9 <1.00 7423 723.0 612 <1.00 <1.00
New-OL-17130-WS 31.1 93.7 95.3 317.7 131.7 <1.00 998.0 951.7 63.3 <1.00 <1.00
New-OL-45748-WS <1.00 <10.00 <3.10 483.7 14.0 <1.00 1,476.7 1,449.0 24.4 <1.00 <1.00
New-OL-54017-WS <1.00 <10.00 <3.10 349.7 20.5 <1.00 1,086.7 1,047.6 7.1 <1.00 <1.00
New-OL-57284-WS 10.4 29.8 32.0 5383 19.8 <1.00 1,633.3 1,612.8 40.4 <1.00 <1.00
New-OL-62380-WS <1.00 <10.00 <3.10 150.3 16.0 <1.00 423.0 4504 9.9 <1.00 <1.00
New-OL-62909Mod-PWS 1.4 <100.00 43 4353 34 <1.00 1,200.0 1,304.2 <1.00 <1.00 <1.00
New-OL-65959Mod-PWS 1.7 <100.00 53 334.7 6.0 <1.00 958.7 1,002.6 226 <1.00 <1.00
New-OL-80309-WS 22 <10.00 6.7 434.7 23.1 1.8 1316.7 1,302.2 36.0 <1.00 <1.00
New-OL-8445-WS <1.00 <10.00 <3.10 211.7 5.7 <1.00 628.0 634.1 <1.00 <1.00 <1.00
New-OL-8788Mod-WS 53 14.9 16.3 381.3 37 <1.00 1,246.7 1,142.4 <1.00 <1.00 <1.00
New-OL-90780-WS 13.1 37.0 40.2 191.7 143 1.4 576.7 5742 373 <1.00 <1.00
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Table D-6. Average Composition (mg/L) of Wash Solutions by Solution Identifier, Part 2 (continued)
Solution Identifier P[ICP] | PO4[IC] | PO4[ICP] [ S[ICP] [ Si[ICP] | Sn[ICP] | SO4[IC] | SO4[ICP| [ V[ICP] | Zn [ICP] | Zr [ICP]
Second blank for set 1 <1.00 <10.00 <3.10 <1.00 <1.00 <1.00 <10.00 <3.00 <1.00 <1.00 <1.00
Second blank for set 2 <1.00 [ <100.00 <3.10 <1.00 <1.00 <1.00 <100.00 <3.00 <1.00 <1.00 <1.00
Sodium sulfate standard forset | | <10.00 |  <10.00 <30.70 4509 | <1000 | <10.00 1,392.2 1,350.8 <10.00 | <10.00 <10.00
Sodium sulfate standard for set2 | <10.00 | <100.00 <30.70 4542 | <1000 | <10.00 1,275.6 1,360.8 <10.00 | <10.00 <10.00
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block

Analyte=Al (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Al (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Al (mg/L), Analysis=ICP, Blk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Al (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Al (mg/L), Analysis=ICP, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Al (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=B (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=B (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=B (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=B (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

20
15

Analyte=B (mg/L), Analysis=ICP, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

20
15

Analyte=B (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Ca (mg/L), Analysis=ICP, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Ca (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Ca (mg/L), Analysis=ICP, Blk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Ca (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Ca (mg/L), Analysis=ICP, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

25

Analyte=Ca (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cl (mg/L), Analysis=IC, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cl (mg/L), Analysis=IC, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cl (mg/L), Analysis=IC, BIk=3
Variability Chart for Measurement (mg/L)
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Soln Id
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Analyte=Cl (mg/L), Analysis=IC, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Analyte=Cl (mg/L), Analysis=IC, BIk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Analyte=Cl (mg/L), Analysis=IC, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cr (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cr (mg/L), Analysis=ICP, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cr (mg/L), Analysis=ICP, BIk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cr (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cr (mg/L), Analysis=ICP, BIk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Cr (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)

=
a
m
A
W
g
g
2
= = a
= £ > o
g =2 5 &
® - (doD PIS uos €-9pIs ujos |
- SMA-T- 1AT-dIO-MV'T €-809 o~
- SMd-POINSOTII [-TO-MON €-50d ©
- o T 198 I0J pIepue)s djejns wnipog €9-7pIsns H
D | - SMA-TTLI-TI-MN €-909 =
[ | - SMd-PON60679-T0-MON €-L09 ja
- IS 7 198 10J pIepue)s djej[ns wnipog 79-7pIsns |
< - SMd-0T0F6-TI-MN €-60€ —
m|m - SMd-POIN6S6S9-TO-MIN €019 S
vV |- 7198 10j Yue[q Pu0ddg [R4a LI CRREN
[ ) - SMA-TEL99I-TI-MON €-€0d o0
® - (dO1) PiS ujos T-9PIS UoS |~
- - SMd-L69991-TI-8N €-b0d ©
v = 198 10J Mue[q Isi g 9-1TMUB[q  |»n
- SMd-PONGHT801-TO-MON €-10d <«
- =) T 198 10J pIepuels d)eJ[ns wnipos 19-7PISNS e
- SMd-IN-TAT-d40-MV'T €-20d ~
® - (dOD) s ujos 1-9pis ujosg | —
(=3 =2 f=3 [=3 (=} =]
wy <t o (9] -
(7/3w) JuowaINSLIN

D-45




Revision 0

SRNL-STI-2016-00708

Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=F (mg/L), Analysis=IC, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=F (mg/L), Analysis=IC, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=F (mg/L), Analysis=IC, BIk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=F (mg/L), Analysis=IC, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=F (mg/L), Analysis=IC, BIk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=F (mg/L), Analysis=IC, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Fe (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Fe (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Fe (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Fe (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Fe (mg/L), Analysis=ICP, BIk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Fe (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=K (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=K (mg/L), Analysis=ICP, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=K (mg/L), Analysis=ICP, BIk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=K (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=K (mg/L), Analysis=ICP, BIk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=K (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Li (mg/L), Analysis=ICP, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Li (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Li (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Li (mg/L), Analysis=ICP, BIk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Li (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Mg (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Mg (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)

10

(7/3w) JuowaINSLIN

>BDL)

BDL Indicator (0

Soln Id

(dO1) Pis ujos

SMd-POINBOTITT-TO-MN

SMd-IN-TAT-ddO-MVT

7 195 10J pIepuE)s d)ej|ns wWnipos

SMd-PON6YTB0T-TO-MIN

SMd-POIN6S6S9-TO-MIN

7 105 10J pIepuE)s d)eJ|ns WNIpos

SMd-L69991-TI-MoN

SMd-0T0¥6-TI-MN

T 198 10J YUB[q PU0ddS

SMA-TTLI-TI-MON

(dO1) Pis ujos

SMd-T-1AT-ddO-MV'T

7 10S 10J YUe[q ISI]

SMA-TEL9IT-TI-MN

T 19S 10J pIepue)s 2)eJns Wnipos

SMd-POIN606T9-"TO-MN

(dOD) s ujos

Lab ID

o
o3
5]

¢-ppIsujog |
1-s0d ~
1-204 ©

gp-gpisns o
1-104 <
1-o1d o

pmgpisns N

I-v08 =
1-60€ =

VTR o
1-90€ oo
T-yPIs ujog |~
1-80€ ©

VIR
1-€od <

15-TPISns  |en
1-L0d ~
[-bPIS US|~

D-73



Revision 0

SRNL-STI-2016-00708

Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Mg (mg/L), Analysis=ICP, BIk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Mg (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Na (mg/L), Analysis=ICP, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Na (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Na (mg/L), Analysis=ICP, Blk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

1000

Analyte=Na (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

1000

Analyte=Na (mg/L), Analysis=ICP, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

1000

Analyte=Na (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=P (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=P (mg/L), Analysis=ICP, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=P (mg/L), Analysis=ICP, Blk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=P (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=P (mg/L), Analysis=ICP, Blk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=P (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=IC, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=IC, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=IC, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Analyte=PO4 (mg/L), Analysis=IC, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=ICP, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=ICP, Blk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=ICP, Blk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=PO4 (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=S (mg/L), Analysis=ICP, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=S (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=S (mg/L), Analysis=ICP, BIk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=S (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=S (mg/L), Analysis=ICP, BIk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=S (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Si (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Si (mg/L), Analysis=ICP, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Si (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)

Q
[a)
m
A
Il
=2
g
8
2
= = a
2 = o o
2 3 5 g
[ ] - (dOD) PS uos €-€PIS U[0S |2
| - SM-8rLSP~T0-MN €91V o
| - SM-S6TTH-TI-MON £-€0V 3
< - SM-€65ST-T0-MON €TV @
o 1 198 I0J pIepue)s d)eJ[ns WNIpog €E-IpISNS |
(] - SM-T-PIONUD-MVT-DME €60V o
- SM-POINSL8-TO-MN £-80V =
- SM-POINSOLLZI-TO-MN €-L0V =
A 4 - SM-€STS-TI-MON LIV £
| - SM-67LLE-TI-MON €81V I
o T 198 I0J pIepuejs djejns wnipos ce-1pisns %
2 - SM-LI0PS-TO-MON €10V 9
A - SM-SSTS-TI-MON €0V s,
| - SM-08L06-T0-MN €07V i
[ ) - SM-tY8F1-T0-MIN €97V IS
S 1 195 10 JUE]q PUOSAS €T |5
- SM-StF8-TO-MON eIV S
- SM-0E1LI-T0-MN €70V )
> - SM-012001-TO-MoN €50V kS
2 3 - SM-9SHTI-MoN 3307 =
[ ] - (dOD s ujos T-EpIs ulos o
| - SM-1-1AT-d40-MV'T €TV 0
[ ] - SM-60£08-TO-MON €57V =
A - SM-POINSOZY T [-TO-MN €61V o]
A - SM-08€T9-TO-MON €LTV o
[ | - SM-9TEOL-TI-MON 54N =
o 1198 J0J 3ue[q 1ST] 1P |2
A - SM-TSTEOT-TI-MON €01V EN
2 - SM-PONGPT801-TO-MON €1V oo
> - SM-TZLI-TI-MON €€V ~
o [ 39S 10} piepue)s djej[ns wWNIpog 1¢-1pIsns o
[ | - SM-THSTST-TI-MN €90V 5
\ 4 - SM-P8TLS-TO-MON €SIV <+
[ | - SM-LI8TTI"10-MON £-8TV e
- SM-LO6E6-TI-MN A ~
[ ) - (dOD) PS ujos 1-€pIs ujos |—
| 1 1 | 1 1 1 1
= = o o =3 o o o
I 8 £ ® = 5 A §
(7/3w) JuowaINSLIN

D-108



SRNL-STI-2016-00708

Revision 0

Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Si (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Si (mg/L), Analysis=ICP, Blk=5
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Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Si (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Sn (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Sn (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Sn (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Sn (mg/L), Analysis=ICP, BIk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Sn (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=IC, Blk=1
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=IC, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Analyte=SO4 (mg/L), Analysis=IC, Blk=3
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=IC, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

1500

Analyte=SO4 (mg/L), Analysis=IC, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=IC, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=ICP, Blk=2

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)

>BDL)

BDL Indicator (0

Soln Id

(dOD) s ujos

o
0

- SMd-POINBOTI I I-TO-MN

- SMd-IN-1AT-ddO0-MVT

- 7198 I0j pIepue)s ej[ns wnipos

- SMd-PON6YTS0T-TO-MN

SMd-POIN6S659-TO-MIN

- T 19S 10J pIepue)s 2JeJns Wnipos

- SMA-L69991-TI-MN

- SMd-020¥6-TI-MN.

\ 4 S 7 108 10J JUB[q PUOIIS

- SMA-TTLI-TI-MON

[ ) = (dOD) PIS ujos

- SMd-T- 1AT-ddO-MV'T

» o 198 10j ue[q 1S11

- SMA-TELIIT-TI-MON

— 7 105 10J PIepuE)s d)eJ|ns WNIpos

- SMd-POIN606T9-TO-MIN

2000

1500

o = (dDD) 1S ujos

=
=
e}

1000

(7/3w) JuowaINSLIN

Lab ID

€-PIS U[OS

[-s0d

1-cod

£p-cpisns

I-rod

1-ord

CTh-TpIsns

I-v0d

1-60d

P-coyuelq

1-90d

T-¥PIs ujos

1-80d

p-17uelq

1-€0d

[p-gpisns

1-L09

[-¥PIs ujog

Seq

0
—

17

16

%)

14

13

2

11

10

D-127



SRNL-STI-2016-00708

Revision 0

Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=SO4 (mg/L), Analysis=ICP, Blk=5

Variability Chart for Measurement (mg/L)
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>BDL)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=V (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=V (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=V (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=V (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=V (mg/L), Analysis=ICP, Blk=5

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=V (mg/L), Analysis=ICP, Blk=6

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Zn (mg/L), Analysis=ICP, Blk=4

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Zn (mg/L), Analysis=ICP, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Zn (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Zr (mg/L), Analysis=ICP, Blk=1

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)
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Analyte=Zr (mg/L), Analysis=ICP, Blk=2
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

Analyte=Zr (mg/L), Analysis=ICP, Blk=3

Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Zr (mg/L), Analysis=ICP, Blk=4
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Zr (mg/L), Analysis=ICP, Blk=5
Variability Chart for Measurement (mg/L)
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Exhibit D-1. Analysis of Wash Solutions in Analytical Sequence by Block (continued)

10

Analyte=Zr (mg/L), Analysis=ICP, Blk=6
Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier

a

Analyte=Al (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=Al (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Al (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=Al (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=B (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=B (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=B (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=B (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Ca (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=Ca (mg/L), Groupings=A: b

Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Ca (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=Ca (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Cl (mg/L), Groupings=A
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Analyte=Cl (mg/L), Groupings=A: b

Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Cl (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=Cl (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Cr (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=Cr (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

SRNL-STI-2016-00708

Revision 0

Measurement (mg/L)

50 -

40 —

30 -

20 —

H m
]
m . .
oo VIV dd T i .
7 > >
g > MR - == /% e
T+, 1+, v}, v}, 1,1, v} 1v}1v . 1, 1t} 1} 6v .1t v} 1v}1v v, 1t} v} v, vt} 1,1, v/ 1, 1| v 1} 1/ 1111
[~ - - = - - T e T < T~~~ S~ o B~ B~ B =~ = e = B~ S~ A~ ~ S = e S S S~ O N ~ S = = S~ S S~ O R S ~ S R ~ SR N~
g/ gl g/ g|g|dg/d|g|g g g|g g gg g g|lglgdg|lg|g|g|g|g g|g|g g g |d|g & gl g g
sl 2l zlelelzlelelzlol2lzlal2lzlol2(zlole2lzlel2lzlalelzlalalzlola2lzla]x
2l alalalalals|dle|g |||zl la|lalalalalald|d|2]I|S|3|F|S|3z222]313]3
|l ol = | = | =/ = | =| - |/ © | ol © a8 &8 &6 <©c <°o <= =|w=]===/|:wu|—=9o | oo | =|=]|=/]x]—=]| .| & | & | &
< | < < < < < | < <« < | < | < € < | 9| </ < | < | <« <« < 4« </ 4| < </ < | < <« < < | < | < < | <«
» » v 7] @ ©n © %) %] 2]
© 4 5 = 5 = A = = z =z =
d X g = v @ v ) =y o
= = @ g a 2 ¥ & 8 = S S
3 g 8 @ 3 g = 4 4 g % )
g = = i 5 2 z 5 o 4 2 2
g & a = H I o z H 3 I 7
o = = Q z 4 15} o = 3 z
] o = z 4 5} Zz z ) 17} )
v T 7} 5 4 4 4 4
= —
o
=
m

BDL Indicator (0=>BDL)
Analysis

Lab ID

Soln Id

D-165




SRNL-STI-2016-00708

Revision 0

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Cr (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=Cr (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=F (mg/L), Groupings=A
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BDL Indicator (0:
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Analyte=F (mg/L), Groupings=A: b

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=F (mg/L), Groupings=B
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BDL Indicator (0:
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=F (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Fe (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Fe (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Fe (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Fe (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Analyte=K (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Variability Chart for Measurement (mg/L)
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Analyte=Li (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Li (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Variability Chart for Measurement (mg/L)

Analyte=Li (mg/L), Groupings=B: b
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Mg (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Mg (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Mg (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Mg (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Na (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)

2
5
5
E
E m a =
8 § 2 £
m < | (%}
| — doI| €0tV
] — | do1| zoTv SM-08L06-TO-MON
] — | o1 1-00V
» — | o1 80V
> — | do1 SM-POINSSLE-TO-MON
| 2 - 1
— | dor
— | do1 SM-SPP8-TO-MN
< -
o — | doI| €sTv
[ ] il do1| TsTv SM-60£08-TO-MN
[ ) ~ | dOI| 1-§Tv
A - 1| €-Lev
A — | O ey SM-08E79-10-MON
— | doI| 1V
v - doI| €SIV
v — | doI| TSIV SM-P8TLS-TO-MON
v — | oI ISV
< — | dO1| €10V
L 2 — | o1 Tlov SM-LI0PS-10-43N
3 — | o1 110V
| — doI| €91V
] — | do1| T9lv SM-8PLSP-TO-MN
| | - 1| 191V
| 2 - dOI| €20V
» — | doI| Toov SM-0E1LT-TO-MON
> — | do1 170V
<« — | 1 ey
< — | Ol Thevy SM-€65S1-10-MN
< - do1 | 1-hTv
[ ) — | oI €9tV
[ ) — | doI| T9tv SM-PP8F1-T0-MON
[ ) — | oI 19tV
[ ] — | dOI| €LV
- — | Ol LoV SM-POINSOLLTI"TO-MON
- — | o1 1LV
] —~ | o1 €8TV
— | do1| T8Tv SM-LISTTI"TO-MN
[ | — o1 18TV
A — | doI| €61V
— | doI| T6lV SM-POINSOTIT 1-T0-MON
A - do1| 161V
¢ - | do1| €Ty
L — | Ol Iy SM-PON6PTS01-TO-MN
3 —~ | Ol 11TV
| g - doI | €S0V
» — | doI| Tsov SM-01Z001-TO-MN
> — | doI| 1-s0v
I I I I I I I I I I
5 3§58 888 8 8 8

(7/3w) Juswramseay

D-188



SRNL-STI-2016-00708

Revision 0

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Na (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Na (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=Na (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=P (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=P (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=P (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=P (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Analyte=PO4 (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=PO4 (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=S (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Variability Chart for Measurement (mg/L)

Analyte=S (mg/L), Groupings=A
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=S (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Variability Chart for Measurement (mg/L)

Analyte=S (mg/L), Groupings=B: b
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Si (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=Si (mg/L), Groupings=A: b

Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Si (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Analyte=Si (mg/L), Groupings=B: b

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Sn (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=Sn (mg/L), Groupings=A: b

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Sn (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Sn (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

2000 -

Analyte=SO4 (mg/L), Groupings=A
Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=SO4 (mg/L), Groupings=A
Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=SO4 (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=V (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Analyte=V (mg/L), Groupings=A: b
Variability Chart for Measurement (mg/L)

Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

Variability Chart for Measurement (mg/L)

Analyte=V (mg/L), Groupings=B: b
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Zn (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Zn (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Zn (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Zn (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Zr (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Zr (mg/L), Groupings=A

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

a

Analyte=Zr (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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Exhibit D-2. Analysis of Wash Solutions by Solution Identifier (continued)

b

Analyte=Zr (mg/L), Groupings=B

Variability Chart for Measurement (mg/L)
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