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EXECUTIVE SUMMARY

The Department of Energy — Savannah River (DOE-SR) previously provided direction to Savannah
River Remediation (SRR) to maintain fissile concentration in glass below 897 g/m’. In support of the
guidance, the Savannah River National Laboratory (SRNL) provided a technical basis and a
supporting Microsoft® Excel® spreadsheet for the evaluation of fissile loading in Sludge Batch 5
glass based on the Fe concentration in glass as determined by the measurements from the Slurry Mix
Evaporator (SME) acceptability analysis. SRR has since requested that SRNL provide the necessary
information to allow SRR to update the Excel spreadsheet so that it may be used to maintain fissile
concentration in glass below 897 g/m’ during the processing of Sludge Batch 6 (SB6).

One of the primary inputs into the fissile loading spreadsheet includes a bounding density for SB6-
based glasses. Based on the measured density data of select SB6 variability study glasses, SRNL
recommends that SRR utilize the 99/99 Upper Tolerance Limit (UTL) density value at 38% WL
(2.823 g/cm’) as a bounding density for SB6 glasses to assess the fissile concentration in this glass
system. That is, the 2.823 g/cm’ is recommended as a key (and fixed) input into the fissile
concentration spreadsheet for SB6 processing. It should be noted that no changes are needed to the
underlying structure of the Excel based spreadsheet to support fissile assessments for SB6. However,
SRR should update the other key inputs to the spreadsheet that are based on fissile and Fe
concentrations reported from the SB6 Waste Acceptance Product Specification (WAPS) sample.

vii
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1.0 INTRODUCTION

Based on analyses included in the Yucca Mountain Project License Application (LA), the Department
of Energy — Savannah River (DOE-SR) gave direction to Savannah River Remediation (SRR) to
maintain fissile concentration in glass below 897 g/m’ for processing Sludge Batch 5 (SB5). The
Savannah River National Laboratory (SRNL) provided a technical basis and a supporting Microsoft®
Excel® spreadsheet for the evaluation of fissile loading in SB5 glass based on the Fe concentration in
glass as determined by the measurements from the Slurry Mix Evaporator (SME) acceptability
analysis (Edwards and Peeler 2009). SRR has since requested that SRNL provide the necessary
information to allow SRR to update the Excel® spreadsheet so that it may be used to maintain fissile
concentration in glass below 897 g/m’ during the processing of Sludge Batch 6 (SB6).! The
necessary information to allow for these updates is: (1) information from the SB6 Waste Acceptance
Product Specifications (WAPS) sample such as fissile:Fe concentration (Bannochie 2010), and (2) a
bounding density for SB6 glasses.” Once the inputs to the Excel spreadsheet have been updated to
reflect the information for SB6, then the only other input to the spreadsheet that is needed to
determine the fissile concentration for the glass anticipated by the processing of a SME batch is the
Fe concentration as determined by the analysis of SME samples for each process batch.

The purpose of this technical report is to present the density measurements that were determined for
the SB6 variability study glasses and to conduct a statistical evaluation of these measurements to
provide a bounding density value that may be used as input to the Excel® spreadsheet to be employed
by SRR to maintain the fissile concentration in its SB6 glass below 897 g/m’. It should be noted that
no changes are needed to the underlying structure of the Excel® based spreadsheet to support fissile
assessments for SB6.

! Electronic communication from JM Bricker to DK Peeler, May 25, 2010 requesting statistical estimation of fissile content
in the SB6 WAPS glass. See WSRC-NB-2003-00041, Sludge Batch 6 Glass Variability Study, page 37 for more details.

2 Electronic communication from JM Bricker to DK Peeler, May 25, 2010 requesting density measurements on the original

and supplemental SB6 variability study glasses. See WSRC-NB-2003-00041, Sludge Batch 6 Glass Variability Study, page
37 for more details.
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2.0 EXPERIMENTAL: SB6 GLASS DENSITY DETERMINATION

Insight into the density of SB6 glasses was based on the glasses resulting from the Frit 418 — SB6
variability study and a supplemental study to assess the impact of ThO, on the durability of SB6
glasses (Johnson and Edwards 2010). For the Frit 418 — SB6 variability study, seventeen glasses
(referred to as SB6VS-01 through SB6VS-17) were selected based on the sludge projections used to
support the recommendation of Frit 418 for SB6 processing (Fox 2010). Table 1 summarizes the
targeted compositions of the initial Frit 418 — SB6 Variability Study glasses (SB6VS-01 through
SB6VS-17). Five of the glasses (SB6VS-13 through SB6VS-17) are based on the centroid of the
compositional region, spanning a waste loading (WL) range of 32 to 40%. The remaining twelve
glasses (SB6VS-01 through SB6VS-12) are based on extreme vertices (EVs) of the sludge region of
interest for SB6 combined with Frit 418 at 36% WL.

In addition to the seventeen SB6 variability study glass, five glasses (referred to as SB6VS-18
through SB6VS-22) were fabricated and characterized to assess the impact of ThO, on durability
within the Frit 418 — SB6 glass forming region. Table 2 summarizes the targeted compositions of
these Th-containing glasses. The five glasses were based on a nominal projection of SB6 updated
using the analysis of the SB6 qualification sample (Fox and Edwards 2010). The five Th-containing
glasses targeted waste loadings of 32 — 40% in 2% increments.

All of the Frit 418 — SB6 glasses were fabricated and characterized under the auspices of RW-0333P
requirements (Raszewski 2009). Density measurements were performed using SRNL procedure
“Glass Density Using the Mettler AT400 (or Equivalent) Balance” (L29 Manual, ITS-057).
Duplicate density measurements were performed on each glass.
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Table 1. Target Glass Compositions for SB6 Variability Study Glasses (wt%).
(Johnson and Edwards 2010)

Glass ID | SB6VS-01 | SB6VS-02 | SB6VS-03 [ SB6VS-04 | SB6VS-05 | SB6VS-06 | SB6VS-07 | SB6VS-08 | SB6VS-09
ALO; 10.03 9.79 10.35 9.76 10.53 9.81 10.53 8.46 8.46
B,0; 5.12 5.12 5.12 5.12 5.12 5.12 5.12 5.12 5.12
BaO 0.05 0.05 0.05 0.02 0.05 0.02 0.02 0.02 0.05
CaO 0.28 0.73 0.28 0.73 0.28 0.73 0.28 0.28 0.73
Ce,04 0.08 0.08 0.08 0.03 0.08 0.03 0.03 0.03 0.08
Cr,05 0.05 0.05 0.05 0.02 0.05 0.02 0.02 0.02 0.05
CuO 0.04 0.04 0.04 0.01 0.04 0.01 0.01 0.01 0.04
Fe,O3 9.66 9.66 7.81 9.66 7.93 7.81 7.81 9.66 9.66
K,O 0.03 0.03 0.03 0.01 0.03 0.01 0.01 0.01 0.03
La,0; 0.04 0.04 0.04 0.01 0.04 0.01 0.01 0.01 0.04
Li,O 5.12 5.12 5.12 5.12 5.12 5.12 5.12 5.12 5.12
MgO 0.50 0.06 0.06 0.06 0.06 0.06 0.50 0.06 0.50
MnO 2.25 2.25 2.73 2.73 2.73 2.25 2.25 2.25 2.73
Na,O 13.73 13.73 13.73 13.73 15.76 15.76 15.50 15.68 14.16
NiO 0.86 0.86 1.26 1.26 0.86 0.86 1.26 1.26 1.26
P,05 0.17 0.17 0.17 0.06 0.17 0.06 0.06 0.06 0.17
PbO 0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.01
SO, 0.62 0.38 0.62 0.38 0.38 0.62 0.38 0.62 0.62
Si0O, 49.21 49.63 49.63 49.21 49.21 49.63 49.63 49.21 49.63
ThO, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TiO, 0.00 0.66 0.66 0.00 0.00 0.00 0.00 0.66 0.00
U;04 2.03 1.42 2.03 2.03 1.42 2.03 1.42 1.42 1.42
ZnO 0.03 0.03 0.03 0.01 0.03 0.01 0.01 0.01 0.03
71O, 0.09 0.09 0.09 0.03 0.09 0.03 0.03 0.03 0.09
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Table 1. Target Glass Compositions for SB6 Variability Study Glasses (wt%) - continued.

(Johnson and Edwards 2010)

REVISION 0

SB6VS-10 | SB6VS-11 | SB6VS-12 | SB6VS-13 | SB6VS-14 | SB6VS-15 | SB6VS-16 | SB6VS-17
AlLOs 8.46 10.53 8.57 8.47 9.00 9.53 10.06 10.59
B,0s 5.12 5.12 5.12 5.44 5.28 5.12 4.96 4.80
BaO 0.02 0.02 0.05 0.03 0.03 0.03 0.04 0.04
CaO 0.28 0.73 0.73 0.45 0.48 0.50 0.53 0.56
Ce,0; 0.03 0.03 0.08 0.05 0.05 0.05 0.06 0.06
Cr,04 0.02 0.02 0.05 0.03 0.03 0.03 0.03 0.03
CuO 0.01 0.01 0.04 0.02 0.03 0.03 0.03 0.03
Fe,0; 9.66 7.81 7.81 7.79 8.28 8.76 9.25 9.74
K,O 0.01 0.01 0.03 0.02 0.02 0.02 0.02 0.02
La,04 0.01 0.01 0.04 0.02 0.03 0.03 0.03 0.03
Li,O 5.12 5.12 5.12 5.44 5.28 5.12 4.96 4.80
MgO 0.50 0.50 0.50 0.25 0.26 0.28 0.29 0.31
MnO 2.73 2.73 2.25 2.21 2.35 2.49 2.63 2.77
Na,O 14.38 14.49 15.76 14.02 14.39 14.77 15.14 15.52
NiO 0.86 0.86 1.26 0.94 1.00 1.06 1.12 1.18
P,0s 0.06 0.06 0.17 0.10 0.11 0.11 0.12 0.13
PbO 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
SO4 0.38 0.62 0.38 0.45 0.48 0.50 0.53 0.56
SiO, 49.63 49.21 49.21 52.37 50.90 49.42 47.94 46.46
ThO, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti0, 0.66 0.66 0.66 0.29 0.31 0.33 0.35 0.36
U304 2.03 1.42 2.03 1.53 1.63 1.72 1.82 1.91
ZnO 0.01 0.01 0.03 0.02 0.02 0.02 0.02 0.02
Zr0O, 0.03 0.03 0.09 0.05 0.06 0.06 0.06 0.07
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Table 2. Target Glass Compositions for the Supplemental ThO,-Containing SB6 Variability Study Glasses (wt%).
(Johnson and Edwards 2010)

SB6VS-18 | SB6VS-19 | SB6VS-20 | SB6VS-21 | SB6VS-22
AlLO; 8.12 8.62 9.13 9.64 10.14
B,0s 5.44 5.28 5.12 4.96 4.80
BaO 0.04 0.04 0.05 0.05 0.05
CaO 0.44 0.47 0.49 0.52 0.55
Ce,0; 0.06 0.07 0.07 0.08 0.08
Cr,04 0.04 0.04 0.04 0.04 0.05
CuO 0.03 0.04 0.04 0.04 0.04
Fe,0; 7.51 7.98 8.45 8.92 9.39
K,O 0.03 0.03 0.03 0.03 0.03
La,04 0.03 0.04 0.04 0.04 0.04
Li,O 5.44 5.28 5.12 4.96 4.80
MgO 0.24 0.26 0.27 0.29 0.31
MnO 2.14 2.27 2.40 2.54 2.67
Na,O 13.69 14.05 14.40 14.76 15.12
NiO 0.92 0.97 1.03 1.09 1.14
P,05 0.14 0.15 0.16 0.16 0.17
PbO 0.01 0.01 0.01 0.01 0.01
SO, 0.43 0.46 0.49 0.51 0.54
Si0, 52.35 50.88 49.40 47.92 46.44
ThO, 1.01 1.07 1.14 1.20 1.26
TiO, 0.29 0.31 0.33 0.35 0.37
U;0g 1.50 1.59 1.68 1.78 1.87
ZnO 0.02 0.02 0.02 0.03 0.03
710, 0.07 0.08 0.08 0.09 0.09
Total 100.00 100.00 100.00 100.00 100.00
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The density results for the SB6 Variability Study glasses and the SRM1826 standard (a NIST
traceable standard glass) are shown in Table 3. Each SB6VS glass was measured twice (two density
measurements on the same bulk sample) while the SRM1826 standards, dispersed among the SB6VS
glasses, were only measured once. Each standard measurement was on a different sample (i.e., 10
different samples of the SRM 1826 standard were used during the density measurements). The results
for the SRM1826 standard indicate no significant issues with the measurement technique. More
specifically, the reported density and 99% uncertainty of the SRM1826 glass is 2.549382 + 0.000039
g/em’ (NIST 1993). The average measured density in this testing for this standard glass was 2.5495
g/em’ (a difference of less than 0.00012 g/cm’®). The results in Table 3 provide insight into the
repeatability of the density measurements as well as an indicator of the lack of bias of these data.

Table 3. Measured Densities of Frit 418 — SB6 Variability Study Glasses.

Glass Description | WL Read #1 Read #2 | Average Density

(g/em’) (g/em’) (g/em?’)
SRM1826 Standard - 2.5495 - 2.5495
SB6VS-01 EV 36 2.6459 2.6459 2.6459
SB6VS-02 EV 36 2.6441 2.6441 2.6441
SB6VS-03 EV 36 2.6398 2.6408 2.6403
SB6VS-04 EV 36 2.6562 2.6558 2.6560
SB6VS-05 EV 36 2.6309 2.6309 2.6309
SB6VS-06 EV 36 2.6397 2.6402 2.6400
SRM1826 Standard - 2.5487 - 2.5487
SB6VS-07 EV 36 2.6263 2.6282 2.6273
SB6VS-08 EV 36 2.6549 2.6549 2.6549
SB6VS-09 EV 36 2.6645 2.6645 2.6645
SRM1826 Standard - 2.5487 - 2.5487
SB6VS-10 EV 36 2.6669 2.6689 2.6679
SB6VS-11 EV 36 2.6233 2.6222 2.6228
SB6VS-12 EV 36 2.6618 2.6618 2.6618
SB6VS-13 Centroid 32 2.6167 2.6176 2.6172
SB6VS-14 Centroid 34 2.6333 2.6314 2.6324
SB6VS-15 Centroid 36 2.6379 2.6397 2.6388
SRM1826 Standard - 2.5497 - 2.5497
SB6VS-16 Centroid 38 2.6585 2.6585 2.6585
SB6VS-17 Centroid 40 2.6664 2.6664 2.6664
SRM1826 Standard - 2.5496 - 2.5496
SB6VS-18 Centroid 32 2.6463 2.6454 2.6459
SB6VS-19 Centroid 34 2.6541 2.6572 2.6557
SB6VS-20 Centroid 36 2.6756 2.6709 2.6733
SRM1826 Standard - 2.5501 - 2.5501
SB6VS-21 Centroid 38 2.6839 2.6855 2.6847
SB6VS-22 Centroid 40 2.7008 2.7004 2.7006
SRM1826 Standard - 2.5502 - 2.5502
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3.0 RESULTS AND DISCUSSION

In addition to interest in the waste loading (WL) versus density relationship, two sources of variation
in the densities at each of the WLs are also of interest to this study: (1) the repeatability of the
measurement process utilized for assessing glass density (i.e., how repeatable is the density
measurement for a specific glass) and (2) changes in density from one glass to another (both
representing the same WL) due to compositional differences in sludge (e.g., with and without ThO,).
The sources of variation are investigated in Figure 1, which plots the density values grouped by Glass
ID within %WL. With respect to the issue of repeatability of the measurements for a given glass, the
overlap (or small variation) of the replicate data demonstrates that the density measurements are very
reproducible. With respect to the second source of variation (i.e., compositional differences due to
sludge variation), the data indicate that the variation resulting from sludge differences (i.e., sludge
EVs at a fixed WL with Frit 418)) is larger than that associated with the repeatability of the density
measurement.

Since the density of interest is the true density of the glass produced by the Defense Waste Processing
Facility (DWPF), the replication error (the variation due to the measurement process) for a single
glass may be considered as a nuisance factor while the differences in the densities of the glass from
one SME batch to the glass from another SME batch must be understood.
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Figure 1. Densities by Glass ID Grouped by % WL and Type of Sludge Composition.
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To that end, the replicate density measurements for each glass are averaged giving the results
provided in Table 4. These data will be used in the regression of density on % WL to more adequately
represent the information available to fit this linear model. Thus, in assessing the scatter about the
fitted line (i.e., the residual errors), the standard deviation estimated for these errors at a given %WL
will more appropriately represent the variation in densities due to compositional effects. The JMP*
output from this modeling effort is provided in Figure 2.

Table 4. Average Measured Densities of Frit 418 — SB6 Glasses.

Description WL | Glass ID Number of Mean
Measurements | (Density (g/cms))

EV 36 SB6-01 2 2.6459

EV 36 SB6-02 2 2.6441

EV 36 SB6-03 2 2.6403

EV 36 SB6-04 2 2.6560

EV 36 SB6-05 2 2.6309

EV 36 SB6-06 2 2.6400

EV 36 SB6-07 2 2.6273

EV 36 SB6-08 2 2.6549

EV 36 SB6-09 2 2.6645

EV 36 SB6-10 2 2.6679

EV 36 SB6-11 2 2.6228

EV 36 SB6-12 2 2.6618

Nominal 32 SB6-13 2 2.6172

Nominal 34 SB6-14 2 2.6324

Nominal 36 SB6-15 2 2.6388

Nominal 38 SB6-16 2 2.6585

Nominal 40 SB6-17 2 2.6664

Nominal w thorium | 32 | SB6VS-18 2 2.6459

Nominal w thorium | 34 | SB6VS-19 2 2.6557

Nominal w thorium | 36 | SB6VS-20 2 2.6733

Nominal w thorium | 38 | SB6VS-21 2 2.6847

Nominal w thorium | 40 | SB6VS-22 2 2.7006

Figure 2 shows the relationship between density and WL for the nominal SB6 Variability Study
glasses (without ThO, — blue line in Figure 2) and the supplemental Th-containing glasses (orange
line in Figure 2).* As expected, as WL increases the density for both series of SB6 glasses increases.
The data also indicate an increase in density (at a fixed WL) between glasses without ThO, and those
with ThO,. The addition of ThO, appears to add approximately 0.03 to 0.05 g/cm’ over the WLs of
interest in this study.

3 JMP Version 7.0.2, SAS Institute, Inc., Cary, NC.
* Figure 2 does not include the SB6V'S glasses based on extreme vertices — only the nominal SB6 projections
with and without ThO, are used in this assessment.
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Linear Fit Type=="w/o thorium"

271 Linear Fit Type=="w thorium" Linear Fit Type=="w/o thorium"
Mean(Density) = 2.422612 + 0.006928*WL Mean(Density) = 2.41827 + 0.0062325*WL
2.7
5 60 Summary of Fit Summary of Fit
2684 RSquare 0.99358 RSquare 0.979398
RSquare Adj 0.99144 RSquare Adj 0.97253
S 267 Root Mean Square Error 0.002033 Root Mean Square Error 0.003301
Z Mean of Response 2.67202 Mean of Response 2.64264
é 2.66 n Observations (or Sum Wgts) 5 Observations (or Sum Wgts) 5
= 265 Analysis of Variance Analysis of Variance
5 6ad Source DF Sum of Squares Mean Square F Ratio Source DF Sum of Mean F Ratio
’ = Model 1 0.00191989 0.001920 464.3114 Squares Square
2634 n Error 3 0.00001240 4.135¢-6 Prob>F | Model 1 0.00155376 0.001554 142.6135
C.Total 4 0.00193229 0.0002 Error 3 0.00003268 0.000011 Prob >F
2.62 C. 4 0.00158645 0.0013
Parameter Estimates Total
2.61 T T T T T T T T T Term Estimate Std Error t Ratio Prob>|t|
3l 32 3 34 3 36 3 3 39 a0 4 Intercept 2.422612  0.01161 208.66 <.0001 Parameter Estimates
WL WL 0.006928 0.000322 21.55 0.0002 Term Estimate Std Error t Ratio Prob>|t|
. ] . Intercept 2.41827 0.018846 12832 <.0001
Linear Fit Type=="w thorium" WL 0.0062325 0.000522 11.94 0.0013

Figure 2. Density as a Function of Waste Loading for the Nominal Frit 418 — SB6 Variability Study Glasses.
(Nominal Sludge Compositions with Thorium (®) and without Thorium (m))
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It is recognized that these linear regressions are based on two nominal SB6 projections (one with and
one without ThO,) but without accounting for potential waste composition variation (with the
exception of variation due to the introduction of ThO,). To bound the density versus WL relationship
for the SB6 glass system one would appeal to the upper fitted line corresponding to the nominal
sludge projection with ThO,. Using the approach of Miller (1986), as was used by Edwards and
Peeler (2009) to support SB35, leads to an upper tolerance limit (UTL) for 100(1-c,)% of all density

values of the SB6 glasses with ThO, at a confidence of 100(1—a)% for each and every WL within the
interval from 32 to 40%:

1 —
UTLp; =b+m- WL, +s{/pF, (p.n—p)y/eo (X "X) ¢, +2y g /XI; P (1)
%5n=p

where
= UTLp, equals the upper tolerance interval for the glass density at WL,

= the estimated slope and intercept of the fitted model are m and b, respectively, (where m =
0.006928 and b = 2.422612),

»  sis the root mean square error (RMSE) for the fitted model (the value is given by 0.002033),

»  Fq(p,n—p) is the F statistic, which depends on n (i.e., the number of data points on which this
p-parameter model is based) and the desired confidence level as represented by (1-a)100%,

= the inverse product-moment matrix is represented by (X'X)' where the product moment
matrix contains information describing the data for the independent variable (i.e., the WLs)
used to generate the regression equation (the WL values of this matrix are given as part of the
information of Table 3),

= ¢ is the vector, [1 WL;], containing the WL,

"z represents the one-sided 100(1—0)% percentile point from the standard normal

-0l

distribution representing the 1-ay fraction of the model predictions to be covered, and

. x%,n_ , Trepresents the lower (i.e., a/2) percentile point of the yx* distribution with (n—p)

degrees of freedom.

However, using equation (1) to bound the density for the SB6 glass system based solely on the results
from fitting the upper regression line of Figure 2, which corresponds to the nominal sludge projection
with ThO,, would be inadequate in capturing the impact of the variation in sludge composition on
density. To quantify this variation, the densities of all of the glasses (both nominal and EV-based)
representing a WL of 36% are utilized. Figure 3 provides a histogram and descriptive statistics for
these data. From this figure, the standard deviation of the density values for the glasses at 36% WL is
given by 0.01568 g/cm’. Using this value in the computation of equation (1) instead of the RMSE
value of 0.002033 g/cm® from Figure 2 provides a more representative UTL for the relationship
between density and WL for the SB6 glass system.
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Mean(Density) Quantiles Moments
100.0% maximum 2.6733 Mean 2.6477368
4@_ 99.5% 2.6733 Std Dev 0.0156808
— 97.5% 2.6733 Std Err Mean 0.0041909
90.0% 2.6706 upper 95% Mean 2.6567906
75.0% quartile 2.6625 lower 95% Mean 2.6386829
] 50.0% median 2.6450 N 14
25.0% quartile 2.6368
| | 10.0% 2.6250
: 2.5% 2.6228
2.62 263 264 265 266 267 268 | 0.5% 2.6228
0.0% minimum 2.6228

Figure 3. Histogram and Descriptive Statistics for the
Densities of SB6 VS Glasses at WL of 36%.

Based upon the information in Figure 2 and Figure 3 and utilizing equation (1), a 99% upper
tolerance limit (using 0.0156806 for the value of s in the equation) was developed to bound at 99%
confidence the densities of SB6 glasses at WL from 32 to 40%. Table 5 summarizes the predicted
(mean) density as a function of WL for the linear model, and the 99/99 UTL. The data table reveals
that there is a 99% confidence that as long as the WLs are no greater than 38%, then the densities of
99% of the resulting SB6 glass will be no greater than 2.823g/cm’. Utilizing a 99/99 UTL will add an
additional layer of conservatism with respect to the bounding density (at 38% WL) to be used in the

fissile loading spreadsheet.

Table 5. Predicted Densities as a Function of WL for
the Linear Fit and 99/99 UTL.

Predicted Mean
WL Density (g/cm’) 99/99 UTL
32 2.644 2.809
34 2.658 2.795
36 2.672 2.797
38 2.686 2.823
40 2.700 2.865

It is recommended that DWPF Engineering utilize the 99/99 UTL density value at 38% WL (2.823
g/cm’) as a bounding density for SB6 glasses to assess the fissile concentration in this glass system.
That is, 2.823 g/cm’ is recommended as a key (and fixed) input into the fissile concentration

spreadsheet.
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4.0 SUMMARY

DOE-SR previously provided direction to SRR to maintain fissile concentration in glass below 897
g/m’. In support of the guidance, SRNL provided a technical basis and a supporting Microsoft Excel
spreadsheet for the evaluation of fissile loading in SB5 glass based on the Fe concentration in glass as
determined by the measurements from the SME acceptability analysis. SRR has since requested that
SRNL provide the necessary information to allow SRR to update the inputs to the Excel spreadsheet
so that it may be used to maintain fissile concentration in glass below 897 g/m’ during the processing
of SBé6.

One of the primary inputs into the fissile loading spreadsheet includes a bounding density for SB6
glasses. Based on the measured density data of select SB6 variability study glasses, SRNL
recommends that SRR utilize the 99/99 UTL density value at 38% WL (2.823 g/cm’) as a bounding
density for SB6 glasses to assess the fissile concentration in this glass system. That is, 2.823 g/cm’ is
recommended as a key (and fixed) input into the fissile concentration spreadsheet for SB6 processing.
It should be noted that no changes are needed to the underlying structure of the Excel spreadsheet to
support fissile assessments for SB6. However, SRR should update the key inputs based on fissile and
Fe concentrations reported from the SB6 WAPS sample.
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