Contract No:

This document was prepared in conjunction with work accomplished under
Contract No. DE-AC09-08SR22470 with the U.S. Department of Energy (DOE)
Office of Environmental Management (EM).

Disclaimer:

This work was prepared under an agreement with and funded by the U.S.
Government. Neither the U. S. Government or its employees, nor any of its
contractors, subcontractors or their employees, makes any express or implied:

1) warranty or assumes any legal liability for the accuracy, completeness, or
for the use or results of such use of any information, product, or process
disclosed; or

2 ) representation that such use or results of such use would not infringe
privately owned rights; or

3) endorsement or recommendation of any specifically identified commercial
product, process, or service.

Any views and opinions of authors expressed in this work do not necessarily
state or reflect those of the United States Government, or its contractors, or
subcontractors.



We put science to work.™

Savannah River

National Laboratory ™

OPERATED BY SAVANNAH RIVER NUCLEAR SOLUTIONS

A U.S. DEPARTMENT OF ENERGY NATIONAL LABORATORY = SAVANNAH RIVER SITE e AIKEN, SC

Characterization of the March 2017 Tank
10 Surface Sample (Combination of HTF-
10-17-30 and HTF-10-17-31) and Variable
Depth Sample (Combination of HTF-10-17-
32 and HTF-10-17-33)

S. H. Reboul
July 2017
SRNL-STI-2017-00392, Revision 0

SRNL.DOE.GOV



SRNL-STI-2017-00392
Revision 0

DISCLAIMER

This work was prepared under an agreement with and funded by the U.S. Government. Neither the
U.S. Government or its employees, nor any of its contractors, subcontractors or their employees,
makes any express or implied:
1. warranty or assumes any legal liability for the accuracy, completeness, or for the use or
results of such use of any information, product, or process disclosed; or
2. representation that such use or results of such use would not infringe privately owned
rights; or
3. endorsement or recommendation of any specifically identified commercial product,
process, or service.
Any views and opinions of authors expressed in this work do not necessarily state or reflect those of
the United States Government, or its contractors, or subcontractors.

Printed in the United States of America

Prepared for
U.S. Department of Energy

il



SRNL-STI-2017-00392
Revision 0

Keywords: Tank 10, TCCR, cesium,
characterization

Retention: Permanent

Characterization of the March 2017 Tank 10 Surface
Sample (Combination of HTF-10-17-30 and HTF-10-17-31)
and Variable Depth Sample (Combination of HTF-10-17-32

and HTF-10-17-33)

S. H. Reboul

July 2017

@ Savannah River
National Laboratory ~
Prepared for the U.S. Department of Energy under OPERATED BY SAVANNAH RIVER NUCLEAR SOLUTIONS
contract number DE-AC09-08SR22470.

il



SRNL-STI-2017-00392

Revision 0

REVIEWS AND APPROVALS
AUTHORS:
S. H. Reboul, Advanced Characterization and Processing Date
TECHNICAL REVIEW:
M. S. Hay, Advanced Characterization and Processing, Reviewed per E7 2.60 Date
E. K. Hansen, Wasteform Processing Technology, Reviewed per E7 2.60 Date
APPROVAL:
B. J. Wiedenman, Manager Date
Advanced Characterization and Processing
D. E. Dooley, Director Date
Chemical Process Technology
M. T. Keefer, SRR Nuclear Safety and Engineering Integration Date

v



SRNL-STI-2017-00392
Revision 0

ACKNOWLEDGEMENTS

The following individuals are acknowledged for providing significant contributions to this task: J. C.
Black, P. U. Burkhalter, J. Fawbush, M. L. Jenkins, M. C. Lee, J. B. Mixon, C. D. Nguyen, R. J. Stanley,
R. C. Sullivan, and D. J. Wheeler of SRNL’s Shielded Cells Operations group; and L. W. Brown, J. F.
Cartledge, L. E. Cheatham, S. L. Crump, T. K. Deason, R. D. Deese, D. P. DiPrete, A. A. Ekechukwu, M.
A. Jones, M. A. Malek, J. S. Moody, V. Q. Nguyen, E. M. Robbins, and T. L. White of SRNL’s
Analytical Development section. The assistance of each of these individuals is appreciated.



SRNL-STI-2017-00392
Revision 0

EXECUTIVE SUMMARY

Two surface samples (HTF-10-17-30 and HTF-10-17-31) and two variable depth samples (HTF-10-17-32
and HTF-10-17-33) were collected from SRS Tank 10 during March 2017 and submitted to SRNL for
characterization. At SRNL, the two surface samples were combined in one container, the two variable
depth samples (VDSs) were combined in another container, and then the two composite samples were
each characterized by a series of physical, ionic, radiological, and elemental analysis methods. The
surface sample composite was characterized primarily for Tank Farm corrosion control purposes, while
the VDS composite was characterized primarily for Tank Closure Cesium Removal (TCCR) purposes.

The characterization results for the surface sample composite indicated that:

the supernatant density was approximately 1.16 g/mL

the supernatant sodium concentration was approximately 3.6 M and the dominant measured anions
were nitrate, free hydroxide, sulfate, nitrite, and aluminate, at concentrations of approximately 1.2,
0.93, 0.48, 0.15, and 0.061 M, respectively

the supernatant Cs-137 and Ba-137m activity concentrations were approximately 9.1E+07 and
8.6E+07 dpm/mL, respectively

the total elemental cesium concentration in the supernatant was ~2.1-2.4 mg/L

Cs-137 comprised ~20-23 % of the total elemental cesium

The characterization results for the VDS composite indicated that:

the slurry and supernatant densities were both approximately 1.17 g/mL

the total solids and dissolved solids concentrations were both approximately 19 wt%

the insoluble solids concentration was < 1.0 wt%

the slurry had no Bingham Plastic yield stress, the slurry viscosity was < 2.5 cP, and the slurry was
considered to be Newtonian

the supernatant sodium and potassium concentrations were approximately 3.2 and 0.0033 M,
respectively

the supernatant ammonium concentration was less than the minimum detection limit of ~0.003 M
the detectable supernatant anions included nitrate, carbonate, sulfate, free hydroxide, nitrite,
aluminate, oxalate, and chloride, with concentrations of approximately 1.0, 0.51, 0.38, 0.18, 0.13,
0.063, 0.009, and 0.004 M, respectively

the supernatant Cs-137 and Ba-137m activity concentrations were approximately 8.6E+07 and
8.2E+07 dpm/mL, respectively

the total elemental cesium concentration in the supernatant was approximately 2.1 mg/L, with Cs-137
contributing ~21 % of the cesium

on a mass basis, the supernatant concentrations of Tc-99, total uranium, Np-237, and Pu-239 were
approximately 0.63, 0.69, 0.051, and 0.0066 mg/L, respectively

U-235 comprised ~13% of the total uranium mass

the supernatant concentrations of stable elements sulfur, chromium, mercury, arsenic, selenium, and
silver were approximately 13000, 15, 3.6, 0.15, 0.077, and 0.056 mg/L, respectively

the supernatant concentrations of butanol, isobutanol, isopropanol, phenol, tetraphenylborate, and
tributylphosphate were all less than the minimum detection limits, which ranged from 0.25 to 5.0
mg/L

the supernatant concentration of total organic carbon was approximately 300 mg/L, much of which
was contributed by oxalate
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Comparison of the characterization results for the surface sample and the VDS suggests that the
compositions of both samples were similar — both samples contained minimal insoluble solids and both
samples contained moderately low concentrations of dissolved sodium salts. Based on the available data,
the only significant difference between the surface sample and the VDS was the supernatant free
hydroxide concentration, which for the VDS was about one-fifth that of the surface sample.
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1.0 Introduction

Two 200 mL dissolved salt surface samples from SRS Tank 10 were received at SRNL on March 22,
2017. These samples were collected 84.5 inches from the bottom of the tank, with identification numbers
of HTF-10-17-30 and HTF-10-17-31."

Subsequently, two 200 mL dissolved salt variable depth samples (VDSs) from SRS Tank 10 were
received at SRNL on March 23, 2017. These samples were collected 73.1 inches from the bottom of the
tank, with identification numbers of HTF-10-17-32 and HTF-10-17-33.!

At SRNL, the two surface samples were combined and mixed in a 500 mL polybottle, and then the two
VDSs were combined and mixed in a separate 500 mL polybottle. The composited material in each of
these polybottles served as the base material for use in characterizations supporting Tank Farm corrosion
control and operation of the Tank Closure Cesium Removal (TCCR) unit.

The applicable scope of work for this characterization task is defined in Technical Task Request X-TTR-
H-00065, Rev. 1,” Task Technical and Quality Assurance Plan SRNL-RP-2016-00705, Rev. 1, and in
email correspondence from SRR included in Appendix A.

2.0 Objectives
The specific objectives were to characterize:

a) the surface sample supernatant for

e density

e corrosion control anions

e clemental constituents including aluminum, potassium, and sodium
e cesium isotopes and Ba-137m

e total elemental cesium

e other incidental constituents

b) the VDS slurry for
e density

e solids distribution
e rheology

c¢) the VDS supernatant for

e all principal anions and the ammonium cation

e clemental constituents including aluminum, arsenic, mercury, potassium, selenium, and sodium

o Tc-99, cesium isotopes, Ba-137m, uranium isotopes, Np-237, and Pu-239

e total elemental cesium

e butanol, isobutanol, isopropanol, phenol, tetraphenylborate, tributylphosphate, total organic carbon
e other incidental constituents
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3.0 Methodology

3.1 Laboratory Methods

Densities of the Surface Sample Supernatant and the VDS Slurry: Densities were measured using weight-
calibrated balances and 8-9 mL volume-calibrated plastic test tubes. Three individual sample aliquots

were utilized in each set of density measurements (one set for the surface sample supernatant, one set for
the VDS slurry, and one set for the VDS supernatant). Supernatant was generated as a filtrate by passing
each slurry through a 0.45 um filtration membrane. The density of a deionized (DI) water standard was
determined along with each set of density determinations, to demonstrate measurement accuracy. Density
measurements for the surface sample supernatant were conducted at a temperature of ~24 °C, while those
for the VDS slurry and supernatant were conducted at a temperature of ~26 °C. These temperatures were
governed by the Shielded Cells conditions at the time of the measurements.

Solids Distribution of the VDS: Total solids and dissolved solids determinations of the VDS were
performed by driving water from slurry and supernatant aliquots (respectively) at a nominal temperature

of ~110 °C. Supernatant was generated as a filtrate by passing the slurry through a 0.45 pm filtration
membrane. Three individual slurry aliquots and three individual supernatant aliquots were utilized in the
solids distribution measurements. The mass of each aliquot was ~3.0 g. Insoluble and soluble solids
concentrations were calculated based on the total solids and dissolved solids measurements. The
dissolved solids content of a 15 weight percent sodium chloride solution was determined alongside the
sample determinations, to demonstrate measurement accuracy.

Rheological Properties of the VDS: Flow curves identifying VDS slurry shear stress as a function of
shear rate were generated using the Haake RV-30 roto-viscometer fitted with an NV sensor and

associated cup, at a temperature of 25° C. The shear rate was increased linearly from 0-2700/s over a
seven minute period, held at 2700/s for one-half minute, and then reduced linearly from 2700-0/s over a
seven minute period. The flow curves were analyzed under the assumption that the slurry was either a
Newtonian fluid or a Bingham Plastic fluid. Duplicate rheology measurements were performed on a
single 9.0 mL VDS slurry aliquot. Duplicate rheology measurements on a DI water aliquot were also
performed, for quality assurance purposes. The flows curves for the slurry measurements are given in
Appendix B, whereas the yield stress and viscosity results are reported in Section 4.0.

Elemental Analysis of the Surface Sample Supernatant: In preparation for the elemental analyses (prior to
submittal), three supernatant aliquots were each diluted by an average factor of ~29 (on a volume basis),

using 0.5 M HNO;. Supernatant was generated as a filtrate by passing the surface sample slurry through a
0.45 pm filtration membrane. Use of the 0.5 M HNO; diluent resulted in a final solution pH of ~1, which
was considered beneficial for minimizing loss of constituents through sorption to the walls of the sample
submittal vessels and through potential precipitation reactions. An applicable “acid blank™ and a multi-
element standard were submitted and analyzed alongside the acidified/diluted supernatant, for quality
assurance purposes. Inductively coupled plasma atomic emission spectroscopy (ICP-AES) was
performed on the acidified/diluted supernatant aliquots, to quantify elemental aluminum, potassium,
sodium, and other incidental elemental constituents. Dilution-correction of the results was performed
prior to reporting.
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Anion Analysis of Surface Sample Supernatant: In preparation for the anion analyses (prior to submittal),
three supernatant aliquots were each diluted by an average factor of ~28 (on a volume basis), using de-
ionized water. Supernatant was generated as a filtrate by passing the surface sample slurry through a 0.45
um filtration membrane. Anion chromatography was performed on the diluted supernatant aliquots to

quantify bromide, chloride, fluoride, formate, nitrate, nitrite, oxalate, phosphate, and sulfate. Base
titration analyses were performed to quantify free hydroxide. Aluminate was quantified based on the
ICP-AES supernatant aluminum concentration results, assuming 100% of the aluminum was present as
aluminate. Applicable “blanks” were submitted and analyzed alongside the supernatant aliquots, for
quality assurance purposes. Dilution-correction of the results was performed prior to reporting.

Elemental Analysis of the VDS Supernatant: Three undiluted aliquots of the VDS supernatant were
submitted for ICP-AES, standard atomic absorption (AA), cold vapor atomic absorption (CVAA), and
inductively coupled plasma mass spectroscopy (ICP-MS) analyses. The VDS supernatant was acquired

by decanting clear solution off the top of the VDS, following an insoluble solids settling period of
approximately four and two-thirds days. The ICP-AES analyses provided quantification of aluminum,
potassium, sodium and other incidental elemental constituents. The standard AA analyses provided
quantification of arsenic and selenium. The CVAA analyses provided quantification of mercury. Note
that permanganate-sulfate digestions were performed on the supernatant aliquots prior to the CVAA
analyses. The ICP-MS analyses provided quantification of elemental silver, thorium, and uranium, based
on the applicable isotope distributions. For silver, the concentrations of isotopes 107 and 109 were
summed, and the sum was adjusted for the Pd-107 contribution, as calculated from the Pd-105
concentration and the relative fission yield. The elemental thorium concentration was calculated based on
the Th-232 concentration, assuming Th-232 was the primary contributor of thorium mass. For uranium,
the concentrations of isotopes 233-236 and 238 were summed to identify the total elemental mass
concentration. Applicable “blanks” were submitted and analyzed alongside the supernatant aliquots, for
quality assurance purposes. In the case of the ICP-AES analyses, a multi-element standard was also
submitted for quality assurance purposes.

Anion Analysis of the VDS Supernatant: Three undiluted aliquots of the VDS supernatant were submitted
for anion chromatography, base titration, and total inorganic carbon (TIC) analyses. The VDS

supernatant was acquired by decanting clear solution off the top of the VDS, following an insoluble solids
settling period of approximately four and two-thirds days. Applicable “blanks” were submitted and
analyzed alongside the supernatant aliquots, for quality assurance purposes. Anion chromatography was
performed to quantify bromide, chloride, fluoride, formate, nitrate, nitrite, oxalate, phosphate, and sulfate.
Base titration analyses were performed to quantify free hydroxide. TIC analyses were performed to
quantify carbonate. Aluminate was quantified based on the ICP-AES supernatant aluminum
concentration results, assuming 100% of the aluminum was present as aluminate.

Ammonium Analysis of the VDS Supernatant: Three undiluted aliquots of the VDS supernatant were
submitted for cation chromatography to quantify ammonium. The VDS supernatant was acquired by
decanting clear solution off the top of the VDS, following an insoluble solids settling period of

approximately four and two-thirds days. An applicable “blank” was submitted and analyzed alongside
the supernatant aliquots, for quality assurance purposes.
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Cesium Isotopes and Ba-137m in the Surface Sample and VDS Supernatants: In the case of the surface
sample, three supernatant aliquots were each diluted by an average factor of ~29 (on a volume basis),
using 0.5 M HNOs, and then submitted for analysis. The surface sample supernatant was generated as a
filtrate by passing the surface sample slurry through a 0.45 pm filtration membrane. In contrast, in the

case of the VDS, three undiluted supernatant aliquots were submitted for analysis, with the VDS
supernatant acquired by decanting clear solution off the top of the VDS, following an insoluble solids
settling period of approximately four and two-thirds days. Cs-133 was quantified by ICP-MS. Cs-134,
Cs-137, and Ba-137m were quantified by gamma spectroscopy. Cs-135 was quantified by ICP-MS,
following a chemical separation process to remove barium. Total elemental cesium was calculated by
summing the mass concentrations of Cs-133, 134, 135, and 137. Applicable “blanks” were submitted and
analyzed alongside the supernatant aliquots, for quality assurance purposes. Dilution-correction of the
surface sample results was performed prior to reporting.

Additional Radioisotopes in the VDS Supernatant: Three undiluted aliquots of the VDS supernatant were
submitted for ICP-MS analyses. The VDS supernatant was acquired by decanting clear solution off the
top of the VDS, following an insoluble solids settling period of approximately four and two-thirds days.
The specific radioisotopes quantified by ICP-MS included Tc-99, Th-232, U-233, U-234, U-235, U-236,
U-238, Np-237, Pu-239, and Pu-240. An applicable “blank” was submitted and analyzed alongside the
supernatant aliquots, for quality assurance purposes.

Organic Constituents in the VDS Supernatant: Three undiluted aliquots of the VDS supernatant were
submitted for analysis. The VDS supernatant was acquired by decanting clear solution off the top of the
VDS, following an insoluble solids settling period of approximately four and two-thirds days. Butanol,

isobutanol, and isopropanol were quantified by gas chromatography/mass spectroscopy volatile organic
analysis (GC/MS-VOA). Phenol and tributylphosphate were quantified by GC/MS semi-volatile organic
analysis (GC/MS-SVOA). Tetraphenylborate was quantified by high performance liquid chromatography
(HPLC). Total organic carbon (TOC) was quantified using a high temperature total carbon analyzer. An
applicable “blank” was submitted and analyzed alongside the supernatant aliquots, for quality assurance
purposes.

3.2 Format of the Reported Results

Mean results, based on the average of all applicable analytical determinations, are reported in this
document, along with the percent relative standard deviation (%RSD) and the number of determinations
(n) feeding each mean. %RSD provides an indication of the measurement variation between replicate
determinations, but is typically not an indicator of analytical accuracy. In general, the one sigma
analytical uncertainty as reported by Analytical Development was 10%, although it was sometimes lower
or higher. Specifically, the one sigma analytical uncertainties reported by AD for concentrations
exceeding the minimum detection limits (MDLs) were: a) ~10% for base titration, anion chromatography
(excluding the oxalate analysis), ICP-AES, ICP-MS, and TIC/TOC analyses; b) ~20% for AA, CVAA,
Cs-135, GC/MS, HPLC, and anion chromatography oxalate analyses; and ¢) ~5% for Cs-137/Ba-137m
quantified by gamma spectroscopy. Given these uncertainties, only one to two of the leading digits
reported for the AD analysis results should be considered significant.
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3.3 Assessment of the Results

Multiple approaches were used to assess the validity of the analytical data being reported. The primary
goal of this was to demonstrate that the reported results were both reasonable and consistent with
expectations. Focus areas of the assessment included: a) densities, solids distribution, and rheology;

b) charge balance of the ions in the supernatant; and c) dominant supernatant salts feeding the dissolved
solids. Discussion of the assessment approaches and results is included in Section 4.0. Note that when
characterization results were compared, percent differences were calculated as follows:

% Difference = 100 x [(absolute value of the difference between results) + (the average result)].

The leading three digits of each numerical result were utilized when calculating % differences, regardless
of the number of digits considered significant.

3.4 Quality Assurance

Standard laboratory quality assurance protocols were used to assure analytical data quality. This included
use of blanks, standards, and replicate determinations.

Requirements for performing reviews of technical reports and the extent of review are established in
manual E7 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. All R&D directions, analytical data, and
pertinent supporting information for this task are captured in electronic notebook #L.5578-00303-01.

4.0 Results and Discussion

4.1 Sample Weights and Appearances

Composite masses of the combined surface samples (HTF-10-17-30 and HTF-10-17-31) and the
combined VDSs (HTF-10-17-32 and HTF-10-17-33) were 394 and 466 g, respectively.

For observation purposes, the two sample composites were transferred to separate clear graduated bottles
and agitated to suspend the insoluble solids. Following agitation, each of the sample composites appeared
to contain a minor quantity of insoluble solids, as evidenced by the medium brown color and the mild
visible turbidity. The surface sample composite appeared slightly more turbid than the VDS composite,
suggesting that the insoluble solids content of the surface sample composite might be slightly higher than
that of the VDS composite.

Based on the graduations, the approximate total volumes of the surface and VDS composites were 335
and 400 mL, respectively. Since the targeted sample volume for each of the composites was 400 mL (2 x
200 mL), it appears that something hindered collection of one or both of the surface samples, while
nothing hindered collection of the VDSs.

Photographs of the surface sample and VDS composites are given below in Figure 4-1. In the first
photograph, both composites are shown immediately following agitation, with suspended insoluble solids
causing the slurries to appear moderately brown and turbid. In the second and third photographs, the
settled surface sample and VDS composites are shown, respectively, with relatively thin layers of
insoluble solids accumulated on the bottoms of the bottles and reduced quantities of suspended solids, as
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evidenced by the greater supernatant solution clarities. Note that the second and third photographs were
taken after allowing the surface sample and VDS composites to sit undisturbed overnight.

Figure 4-1. Surface and VDS Composites Following Agitation and Settling
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4.2 Characterization of the Surface Sample Composite

As shown in Table 4-1, the supernatant density of the surface sample supernatant was measured to be
1.16 g/mL, with an RSD of 0.6 %. This moderately low density reflects the moderately low sodium salt
concentration, which as shown in Table 4-2, was ~3.6 M. Using an average correlation factor developed
for nominal salt simulant solutions, the typical density for a 3.6 M salt solution is predicted to be ~1.17
g/mL.* The small difference between the measured density value and the predicted density value gives
confidence that the measured value is reasonable. The low RSD (0.6 %) of the mean indicates that the
precision of the density measurements was good.

Table 4-1. Density of the Surface Sample Supernatant

Mean Density, g/mL | %RSD (n=3)
1.16 0.6

Table 4-2. lonic Constituents in the Surface Sample Supernatant

lon Mean Concentration, M | %RSD (n=3)
Na" 3.59E+00 1.0
K" < 1.1E-02 N/A
NO;y 1.21E+00 0.6
Free OH 9.27E-01 3.9
SO~ 4.80E-01 1.6
NO, 1.46E-01 1.1
AI(OH)4 6.09E-02 1.0
Br < 1.8E-02 N/A
C,0,” < 1.6E-02 N/A
F < 1.5E-02 N/A
Cl < 8.0E-03 N/A
CHO, < 6.3E-03 N/A
PO, < 3.0E-03 N/A
CO32' Not determined N/A

Also shown in Table 4-2 are the measured concentrations of other ions, including potassium (the other
key cation), as well as the principal anions impacting corrosion control, which includes nitrate, free
hydroxide, sulfate, nitrite, and chloride. As shown in the table, the potassium concentration was minor,
being lower than the MDL of 1.1E-02 M. The dominant anions included nitrate, free hydroxide, and
sulfate, with concentrations of ~1.2, 0.9, and 0.5, respectively. (Note that carbonate was not measured, so
its relative dominance was not accessed). Other detectable anions included nitrite and aluminate, with
concentrations of ~0.15 and 0.06 M, respectively. The undetectable anions included bromide, oxalate,
fluoride, chloride, formate, and phosphate, with concentrations below the MDLs of ~3E-03 to 2E-02 M.
The RSDs for the ion determinations ranged from approximately 1-4 %, indicating good measurement
precision.

Concentrations of the cesium isotopes and Ba-137m are given in Table 4-3, in terms of both activity and

mass. As expected, Cs-137 and its short-lived progeny Ba-137m contributed the majority of the activity,
at concentrations of ~9E+07 dpm/mL each. In contrast, the Cs-134 was undetectable (less than the MDL
of ~3E+05 dpm/mL) and the Cs-135 was detected, but the Cs-135 concentration was reported as an upper
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limit and known to be biased high, as indicated by the quality assurance protocols (the upper limit was
~800 dpm/mL). The low Cs-134 activity concentration was expected, due to the short half-life (~2 years)
coupled with the relatively high waste age (on the order of 40 years old). The RSDs for the Cs-133 and
Cs-137/Ba-137m determinations ranged from approximately 1-2 %, indicating good measurement
precision.

Table 4-3. Cesium and Barium Isotopes in the Surface Sample Supernatant

Mean Activit Mean Mass
Isotope Concentration, der/n/mL Concentration, mg/L YoRSD (n=3)
Cs-133 N/A 1.58E+00 0.7
Cs-134 <2.6E+05 (MDL) < 8.9E-05 (MDL) N/A
Cs-135 < 8.4E+02 (UL) <3.3E-01 (UL) N/A
Cs-137 9.08E+07 4.70E-01 1.9
Ba-137m 8.59E+07 7.20E-08 1.9

UL = upper limit, where the isotope was detected, but the result was biased high as indicated by the quality assurance protocols

On a mass basis, Cs-133 was the most dominant cesium isotope, at a concentration of ~1.6 mg/L. Cs-137
contributed the second most mass, at a concentration of ~0.5 mg/L, and Cs-135 contributed the third most
mass, although its exact contribution is uncertain, due to knowledge that the analytical result was biased
high. In contrast, the Cs-134 and Ba-137m contributed negligible masses at concentrations three or more
orders of magnitude below those of the Cs-133, Cs-135, and Cs-137.

The total elemental cesium concentration and the isotopic distribution of the various cesium isotopes are
given in Table 4-4. As shown in the table, the total cesium concentration (on a mass basis) was between
approximately 2.1 and 2.4 mg/L. Based on this total, the Cs-133 contribution was 66-77 %, the Cs-137
contribution was 20-23 %, the Cs-135 contribution was < 14 %, and the Cs-134 contribution was
negligible (less than ~4E-03 %). Note that the total cesium concentration and the isotopic contributions
should be considered estimates, as they do not take analytical uncertainties into account.

Table 4-4. Distribution of Cesium Isotopes in the Surface Sample Supernatant

Isotope Mean Concentration, Isotopic Distribution,
mg/L Mass % of Element

Cs-133 1.58 66 to 77

Cs-134 <8.9E-05 (MDL) <4.3E-03

Cs-135 <0.33 (UL) <14

Cs-137 0.47 20 to 23

Total Cs 2.05t0 2.38

UL = upper limit, where the isotope was detected, but the result was biased high as indicated by the quality assurance protocols

Concentrations of elemental constituents are given in Table 4-5. As shown in table, aluminum and
sodium were detected at concentrations of ~1600 and 83000 mg/L, respectively, with RSDs of 1.0 %
indicating good measurement precision. Concentrations of all other elemental constituents determined by
ICP-AES were less than the MDLs.
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Constituent Mean Concentration, mg/L | %RSD (n=3)
Ag <2.2E+01 N/A
Al 1.64E+03 1.0
B < 2.8E+01 N/A
Ba < 1.7E+00 N/A
Be <7.0E-01 N/A
Ca < 1.8E+01 N/A
Cd <2.3E+01 N/A
Ce < 5.8E+01 N/A
Co <2.3E+01 N/A
Cr <2.3E+01 N/A
Cu <7.9E+01 N/A
Fe <2.9E+01 N/A
Gd < 1.7E+01 N/A
K <4.2E+02 N/A
La < 1.3E+01 N/A
Li <2.2E+01 N/A
Mg <3.1E+00 N/A
Mn < 3.0E+00 N/A
Mo <6.7E+01 N/A
Na 8.26E+04 1.0
Ni < 3.7E+01 N/A
P < 3.0E+02 N/A
Pb < 3.0E+02 N/A
S < 1.9E+04 N/A
Sb <3.1E+02 N/A
Si <2.9E+02 N/A
Sn < 1.9E+02 N/A
Sr <6.1E-01 N/A
Th < &8.1E+01 N/A
Ti <6.7E+01 N/A
U <3.1E+02 N/A
\% < 8.8E+00 N/A
Zn <3.2E+01 N/A
Zr < 1.0E+01 N/A

4.3 Characterization of the VDS Composite
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Density, solids distribution, and rheology results for the VDS composite are given in Table 4-6. Together
these results suggest that: a) the VDS slurry contained minimal insoluble solids; and b) the supernatant
phase contained a moderately low concentration of dissolved salts. Specifically, three characteristics
support the presence of minimal insoluble solids — first, that the slurry density and supernatant density are
the same (both are 1.17 g/mL); second, that the total solids concentration and the dissolved solids
concentration are essentially the same (both are ~19 wt%), which results in a very low calculated
insoluble solids content (<1.0 wt%, when taking the anticipated uncertainties into account) ; and third,
that the Bingham Plastic yield stress of the slurry is zero (see Appendix B for the flow curves illustrating
zero yield stress). Similarly, three characteristics support the presence of a moderately low concentration
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of dissolved salts — first, that the supernatant density is moderately low (1.17 g/mL); second, that the
measured dissolved solids concentration is moderately low (~19 wt%); and third, that the viscosity is
moderately low (2.5 cP). As shown in the table, the RSDs for the density, solids distribution, and
rheology measurements were all approximately one percent or less, indicating good measurement
precision.

Table 4-6. Densities, Solids Distribution, and Rheology of the VDS

Property Mean Result | %RSD (n)
Slurry density, g/mL 1.17 0.1 (3)
Supernatant density, g/mL 1.17 1.1 (3)
Total solids, wt% of slurry 18.8 0.8(3)
Dissolved solids, wt% of supernatant 18.9 1.0 (3)
Insoluble solids (calculated value), wt% of slurry <1.0 N/A
Soluble solids (calculated value), wt% of slurry 17.8 to 18.8 N/A
Bingham Plastic yield stress of the slurry, Pa 0.0 N/A
Viscosity of the slurry, cP 2.5 <0.1(2)

Regarding the viscosity measurement, it should be noted that the 2.5 cP result is presumed to be biased
high, as suggested by: a) the water standard viscosity measurements, which were approximately 60%
higher than the standard value for water; and b) OLI modeling projections, based on the sodium salt
concentrations identified in Table 4-8, which estimate the viscosity of the VDS supernatant to be ~1.5 cP
(see Appendix C for the OLI input and output). Given this situation, the 2.5 cP viscosity result is viewed
as an upper bound, with the actual viscosity of the slurry being < 2.5 cP. The relatively high uncertainty
(and associated positive bias) of the viscosity measurement is thought to be due to the degraded condition
of the NV sensor and associated cup that has been stored in the Shielded Cells unused for several years,
without maintenance or replacement. Note that the NV sensor and cup are different from the MV1 sensor
and cup routinely used for rheology measurements of concentrated sludge slurries - in contrast to the NV
sensor and cup, the MV1 sensor and cup are in good condition, as evidenced by accurate viscosity
quantification of the associated oil standard. If needs for future rheology measurements of low insoluble
solids dissolved salt solutions are anticipated, replacement of the existing NV sensor and cup should be
pursued.

Ion concentrations in the VDS supernatant and an assessment of the associated charge balance are given
in Table 4-7. As shown in the table, the sodium concentration was ~3.2 M, and the dominant anions were
nitrate, carbonate, and sulfate, at concentrations of ~1.0, 0.5, and 0.4 M, respectively. The potassium
concentration was three orders of magnitude below the sodium concentration, but still detectable at a
concentration of ~3E-03 M. In contrast, the ammonium concentration was below the MDL of ~3E-03 M.
Detectable but less dominant anions included free hydroxide, nitrite, aluminate, oxalate, and chloride, at
concentrations of ~0.2, 0.1, 0.06, 0.009, and 0.004 M, respectively. The other anions (fluoride, formate,
bromide, and phosphate) were undetectable, at concentrations below the MDLs, which ranged from
approximately 1E-03 to SE-03 M. RSDs varied from 0.3 to 8.9%, which is considered normal for these
types of analyses.

For the charge balance comparison, the molar ion concentrations were converted to equivalence
concentrations based upon the applicable ionic charges — one for the measurable monovalent ions
including sodium, potassium, free hydroxide, nitrite, aluminate, and chloride — and two for the
measurable divalent ions including carbonate, sulfate, and oxalate. Note that the ions with concentrations
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below the MDLs were not included in the charge balance assessment, as they were assumed to have an
insignificant impact on the total charge balance.

As shown in Table 4-7, the sum of the pertinent cations was 3.22 eq/L, while the sum of the pertinent
anions was 3.21 eq/L. The difference between these values is ~0.3 %, a value which indicates very high
data consistency, as it is significantly below the total anticipated sampling and analysis uncertainty. Note
that such high data agreement is atypical and should not interpreted to mean that the accuracy of the data
is higher than expected — it simply means that the random uncertainties balanced themselves out
fortuitously in a manner that favored high data consistency. An illustration of the typical 10% one sigma
uncertainty still being applicable is given in the difference observed between the measured sodium
concentration (~3.2 M) and the sodium concentration predicted based on the 1.17 g/mL supernatant
density (~3.6 M).*

Table 4-7. lonic Constituents in the VDS Supernatant and the Associated Charge Balance

lon Mean_ %RSD | Corresponding eq/L Difference
Concentration, M (n=3) Cationic | Anionic
Na" 3.22E+00 0.5 3.22 N/A
K' 3.32E-03 8.9 0.00332 N/A
NH," <2.8E-03 N/A N/A N/A
NO;y 1.04E+00 5.0 N/A 1.04
CO,” 5.06E-01 0.4 N/A 1.01
SO~ 3.81E-01 5.4 N/A 0.762
Free OH 1.84E-01 1.9 N/A 0.184
NO, 1.28E-01 23 N/A 0.128
Al(OH), 6.31E-02 0.3 N/A 0.0631
C,04” 9.20E-03 2.3 N/A 0.0184
Crl 4.06E-03 2.5 N/A 0.00406
F <5.3E-03 N/A N/A N/A
CHO, <2.2E-03 N/A N/A N/A
Br < 1.3E-03 N/A N/A N/A
PO < 1.1E-03 N/A N/A N/A
¥=322 | =321 0.3%

A separate assessment utilizing the measured ion concentrations was performed to gauge consistency
between the primary constituent concentrations and the measured dissolved solids content. Projected
wt% values were calculated based on the molar concentrations of the known sodium salts, the molecular
weights (MWs) of the sodium salts, and the measured density of the supernatant phase (1.17 g/mL). The
results of these calculations are presented in Table 4-8, which shows that the projected dissolved solids
content based on the ion data is 18.9 wt%, which is identical to the dissolved solids content that was
measured in the Shielded Cells. As mentioned above, such excellent agreement is atypical and should not
be interpreted to mean that the accuracy of the data is higher than expected - it simply means that the
random uncertainties balanced themselves out fortuitously in a manner that favored high data consistency.
Nonetheless, the excellent agreement provides tangible support that the analytical results are reasonable.

11
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Table 4-8. Projected Dissolved Solids Content Based on the Primary Constituents

Constituent | Molarity MW, g | Projected wt% | Measured wt% | Difference
NaNO; 1.04 85.0 7.56
Na,COj3 0.506 106 4.58
Na,SO, 0.381 142 4.62
NaOH 0.184 40.0 0.63
NaNO, 0.128 69.0 0.75
NaAl(OH), 0.0631 118 0.64
Na,C,04 0.00920 134 0.11
NaCl 0.00406 58.4 0.02
> =18.9 18.9 0.0%

Concentrations of select isotopes in the VDS supernatant are given in Table 4-9, in terms of both activity
and mass, where applicable. On an activity basis, the relative dominance of the detected radioisotopes
was:

Cs-137/Ba-137m >> Tc-99 >> Pu-239 > Cs-135 > U-233 > Np-237 > U-234 > U-236 > U-235 = U-238,

with activity concentrations ranging over eight orders of magnitude, from ~9E+07 dpm/mL down to ~0.4
dpm/mL. In contrast, on a mass basis, the relative dominance of the detected isotopes was:

Cs-133 > Tc-99 > U-238 > Cs-137 > Cs-135 > U-235 > Np-237 > U-236 > U-233 > Pu-239 > U-234 >> Ba-137m,

with mass concentrations ranging over seven orders of magnitude, from ~1.5 mg/L down to ~7E-08 mg/L.
The RSDs of the isotope measurements were ~3 % or less, indicating good measurement precision.

Table 4-9. Select Isotopes in the VDS Supernatant

. . Mean Activit Mean Mass
Radionuclide Concentration, dp>r/n/mL Concentration, mg/L YRSD
Tc-99 2.36E+04 6.27E-01 2.2
Cs-133 N/A 1.50E+00 1.3
Cs-134 < 1.6E+05 <5.4E-05 N/A
Cs-135 3.68E+02 1.44E-01 1.1
Cs-137 8.64E+07 4.47E-01 0.8
Ba-137m 8.17E+07 6.84E-08 0.8
Th-232 <4.9E-04 < 2.0E-03 N/A
U-233 2.53E+02 1.18E-02 0.8
U-234 5.32E+01 3.83E-03 2.1
U-235 4.25E-01 8.86E-02 0.6
U-236 3.65E+00 2.54E-02 2.3
U-238 4.17E-01 5.58E-01 0.6
Np-237 8.01E+01 5.12E-02 0.3
Pu-239 9.12E+02 6.61E-03 3.2
Pu-240 < 1.0E+03 < 2.0E-03 N/A

As shown in Table 4-10, the total elemental cesium concentration was ~2.1 mg/L, with Cs-133
comprising ~ 72 % of the mass, Cs-134 comprising less than ~3E-03 % of the mass, Cs-135 comprising
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~7 % of the mass, and Cs-137 comprising ~21 % of the mass. Note that these isotopic percentages should
be considered estimates, as they do not take analytical uncertainties into account.

Table 4-10. Distribution of Cesium Isotopes in the VDS Supernatant

Isotope Mean Concentration, Isotopic Distribution,
mg/L Mass % of Total Cs

Cs-133 1.50 71.7

Cs-134 < 5.4E-05 <2.6E-03

Cs-135 0.144 6.9

Cs-137 0.447 21.4

Total Cs 2.09

As shown in Table 4-11, the total elemental uranium concentration was ~0.7 mg/L, with U-233
comprising ~2 % of the mass, U-234 comprising ~0.6 % of the mass, U-235 comprising ~13% of the
mass, U-236 comprising ~4 % of the mass, and U-238 comprising ~81 % of the mass. As mentioned
above, these isotopic percentages should be considered estimates, as they do not take analytical
uncertainties into account.

Table 4-11. Distribution of Uranium Isotopes in the VDS Supernatant

Isotope Mean Concentration, Isotopic Distribution,
mg/L Mass % of Total U

U-233 1.18E-02 1.7

U-234 3.83E-03 0.6

U-235 8.86E-02 12.9

U-236 2.54E-02 3.7

U-238 5.58E-01 81.2

Total U 6.88E-01

The relative magnitudes of the uranium, neptunium, and plutonium concentrations identified seem to
reflect the relative solubilities of these radioelements in the dissolved salt waste — namely, that uranium is
most soluble (~700 ppb total uranium was identified), plutonium is least soluble (~7 ppb total plutonium
was identified - this assumes Pu-239 drives the elemental plutonium mass), and the neptunium solubility
is intermediate (~50 ppb total neptunium was identified - this assumes Np-237 drives the elemental
neptunium mass).

Concentrations of elemental constituents in the VDS supernatant are given in Table 4-12, in units of mg/L.
Detectable elements, in order of highest concentration to lowest concentration, included sodium (~7E+04
mg/L), sulfur (~1E+04 mg/L), aluminum (~2000 mg/L), potassium (~100 mg/L), chromium (~15 mg/L),
mercury (~4 mg/L), uranium (~0.7 mg/L), arsenic (~0.15 mg/L), selenium (~0.08 mg/L), and silver

(~0.06 mg/L). MDLs of the undetectable elements ranged from a high of 45 mg/L (for phosphorus) to a
low of ~0.002 mg/L (for thorium). RSDs of the detected elements were all less than or equal to ~9 %,
which is considered good for this type of determinations.
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Table 4-12. Elemental Constituents in the VDS Supernatant

Constituent | Mean Concentration, mg/L %RSD (n)
Ag 5.55E-02 73(3)
Al 1.70E+03 0.3 (3)
As 1.47E-01 1.9 (2)
B <2.0E+00 N/A
Ba <1.2E-01 N/A
Be <4.8E-02 N/A
Ca < 1.2E+00 N/A
Cd < 1.5E+00 N/A
Ce <4.0E+00 N/A
Co < 1.6E+00 N/A
Cr 1.46E+01 0.8 (3)
Cu < 5.5E+00 N/A
Fe <2.0E+00 N/A
Gd < 1.2E+00 N/A
Hg 3.55E+00 5.0(03)
K 1.30E+02 8.9 (3)
La <9.0E-01 N/A
Li < 1.6E+00 N/A
Mg <2.2E-01 N/A
Mn <2.1E-01 N/A
Mo < 4.7E+00 N/A
Na 7.40E+04 0.5(3)
Ni <2.6E+00 N/A
P <4.5E+01 N/A
Pb <2.1E+01 N/A
S 1.26E+04 0.9 (3)
Sb <2.2E+01 N/A
Se 7.66E-02 5.003)
Si < 1.7E+01 N/A
Sn < 1.3E+01 N/A
Sr <4.2E-02 N/A
Th <2.0E-03 N/A
Ti <4.7E+00 N/A
U 6.88E-01 0.7(3)
\ <7.0E-01 N/A
Zn <5.9E-01 N/A
Zr <7.1E-01 N/A

Concentrations of organic constituents in the VDS supernatant are given in Table 4-13, in units of mg/L.
Butanol, isobutanol, isopropanol, phenol, tetraphenylborate, and tributylphosphate were all undetectable,
at concentrations less than the MDLs, which ranged from 0.25 to 5.0 mg/L. In contrast, the measured
TOC concentration was ~300 mg/L, with most of the TOC coming from oxalate (~220 mg/L from oxalate,
based on the oxalate concentration identified in Table 4-7). The RSD for the TOC measurements was
~2%, indicating high measurement precision.
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Table 4-13. Organic Constituents in the VDS Supernatant

Constituent Mean Concentration, mg/L | %RSD (n)
Butanol <2.5E-01 N/A
Isobutanol <2.5E-01 N/A
Isopropanol <2.5E-01 N/A
Phenol < 1.0E+00 N/A
Tetraphenylborate < 5.0E+00 N/A
Tributylphosphate < 1.0E+00 N/A
TOC 2.95E+02 1.6 (3)

Revision 0

4.4 Comparison of the Surface Sample and VDS Supernatants

Measurements performed on both the surface sample supernatant and the VDS supernatant are
summarized in Table 4-14, for purposes of comparison. This includes analytical results for density,
detectable concentrations of principal ions and of cesium isotopes, and the concentration of elemental
cesium.

Table 4-14. Comparison of Surface Sample and VDS Supernatant Measurements

Measurement Surface Sample VDS % Difference
Supernatant Supernatant

Density, g/mL 1.16 1.17 0.9
Na', M 3.59 3.22 11
NO;, M 1.21 1.04 15
Free OH, M 0.927 0.184 130
SO, M 0.480 0.381 23
NO,, M 0.146 0.128 13
Al(OH),, M 0.0609 0.0631 4
Cs-133, mg/L 1.58 1.50 5
Cs-135, mg/L <0.33 (UL) 0.144 N/A
Cs-137, mg/L 0.47 0.447 5
Total Cs, mg/L 2.05 to 2.38 2.09 N/A

UL = upper limit, where the isotope was detected, but the result was biased high as indicated by the quality assurance protocols

Comparison of the relative surface sample and VDS analytical results suggests that on the whole, the
surface sample and the VDS were quite similar to one another. Specifically, the difference between the
densities was minor (0.9 %) and clearly within the bounds of the anticipated analytical uncertainties. The
differences between the results for the constituent concentration measurements were higher, but still less
than the typical two sigma analytical uncertainty of ~20% in most cases, suggesting that the differences
would not be considered statistically different. This applies to the measured concentrations for sodium,
nitrate, nitrite, aluminate, and the cesium isotopes, where the % differences ranged from 4-15%.

In contrast, the difference between the respective sulfate concentrations was 23 %, and the difference
between the respective free hydroxide concentrations was 130%. A 23 % difference for sulfate is
considered marginally higher than the expected analytical uncertainty, and as such, may or may not be a
true statistically significant difference. On the other hand, the difference between the respective free
hydroxide concentrations is sufficiently high (130 %) that there is high confidence that the difference is
real, and that the VDS supernatant contains significantly less free hydroxide than the surface sample
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supernatant. Without taking analytical uncertainties into account, the VDS supernatant appears to contain
about one-fifth the free hydroxide of the surface sample supernatant. Although the surface sample was
collected only about one foot higher than the VDS, the analytical results suggest that the free hydroxide
concentration closer to the layer of saltcake was suppressed. Such reduction of hydroxide near the
saltcake surface may be indicative of saltcake dissolution thermodynamics, local quiescence, and/or water
addition dynamics.

5.0 Conclusions

1) The VDS slurry contained minimal insoluble solids (< 1 wt%) and its supernatant phase contained a
moderately low concentration of sodium salts (~3.2 M).

2) The viscosity of the VDS was measured to be 2.5 cP, but is presumed to be biased high, due to
degradation of the infrequently-used NV measurement sensor and cup. The slurry is considered to be a

Newtonian fluid.

3) Analytical results for the dissolved salts in the VDS supernatant demonstrated exemplary charge
balance and exemplary agreement with the dissolved solids measurements.

4) Cs-137 comprised approximately 21 % of the total elemental cesium mass in the VDS supernatant.

5) lon concentrations in the VDS supernatant were very similar to those of the surface sample, with
exception of the free hydroxide concentration, which was significantly lower in the VDS supernatant.

6.0 Recommendation

Acquire a new NV rheology sensor and cup for use in the Shielded Cells, if routine viscosity
measurements of low insoluble solids dissolved salt slurries or salt supernatants will be pursued in the
future.
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Appendix A. SRR Correspondence Addressing Analytical Requirements

5 Re: Fw: Tank 10 Surface and variable Depth Samples [
03/30/2017 09:13 AM

] Terri Fellinger to: Boyd Wiedenman
Cc: Scott Reboul, Mark Keefer, Peter02 Fairchild, Joshua Segura

Boyd/Scott

Understand. No worries.

Surface sample - Please filter per the Tank Farm direction. In addition to the sample analyses
specified in the TTR, please report the other anions that are obtained from the analyses (F, formate,
and oxalate - | believe this completes the list), ICP scan (report all elements observed), and total Cs

(as you noted below).

Re: Fw: New Draft: X-TTR-H-00065 Rev. 1 [
04/11/2017 08:41 AM

e ’ Terri Fellinger to: Boyd Wiedenman

e~ Cc: Scott Reboul, David02 Martin
History: This message has been forwarded.
Boyd,

Thanks for the feedback. We will need to build up a layer of solids as well on the filter in the process.
Until then, | would assume that some particles will pass through as well. What we are really interested in
knowing if what the solution looks like that will be fed to the columns. | have discussed this with Dave

Martin and here is what we would like to do:

Obtain a mixed aliquot of the VDS and allow it to settle into 2 distinct layers (we were not sure how

L]
much sample is required for the analyses, but want to preserve as much of the original sample if
possible). In the field, we will stop recirculation, pull the sample and send to F/H Lab for analyses to
support the SAC. When the lab receives the sample, if there are solids, they typically would allow
those to settle and then aliquot or decant the clear solution prior to analysis. We anticipate this
process to take a minimum of 4 to 5 days.

- Re: Tank 10 Corrosion Data [
N Vi Terri Fellinger to: Scott Reboul 04/26/2017 03:43 PM
—=r s Boyd Wiedenman, Mark Keefer, David02 Martin, Peter02
"' Fairchild, Joshua Segura, Gregory Arthur
History: This message has been replied to and forwarded.
Scott,

As we discussed last Friday, the density of both samples (surface/VDS) are essentially the same. So if
the Na ( | am guessing the anions would provide insight) molarity comes back and it is low, we would like
to delay the VDS special separations that would be required for comparing the results against the
Saltstone WAC. Couple of concerns in doing the analysis for special separations would be... the large
volume required for the sample analysis and the worry that the detection limit is to high to be of use (due

to the dilute sample).
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Appendix B. Flow Curves for the March 2017 VDS Slurry
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Appendix C. OLI Modeling Input and Output Applicable to the VDS Supernatant

SinglePeoint Results
B/20/2017 12:48:17 PM OLiAnalyzer

Calculation Summary

SingleFoint Calculation
Unit Set: Metric (males)

Automatic Chemistry Model
Aqueous (H+ ion) Databanks:
Public

Isathermal Calculation
25,0000 %C 100000 atm

Stream Inflows

Row Filtar Applisd: Only Non Zan Valuas

Winbee S0 T R 55.5082

Sodium aluminate 0.0831000

Sodium carbonate 0.506000

Sodium chloride 4,06000e-3

Sodium hydroxide 0.184000

Sodium nitrate 1.04000

Sodium nitrite ; 0.128000

Sodium oxalale ; 9.20000e-3

Sodium sulfate 0.381000

Stream Parameters

Howy Filber Applied: Ondy Mon Zeno Valuas

column Filter Appliad: Ondy Mon Zeno Walues

Mixture Properties

StrAmt | sreess | mol

Temp | 250000 G

Pee | 10000 [ am
aous B rligs

pH | 132080 | -

lonic Strength (x-based) 0.0543545 molimel

lonic Strength (m-based) 320477 |  molkg

Osmotic Pressure 856308 | atm

Elec Cond, specific | 13.8867 | mho/m

Elec Cond, molar | B.3430Be-%  mZ/chm-mal

Viscosity, absclute | 151778 | P

Viscosity, relative 1.70400 =

Standard Liquid Volume 1182 [ L

Volume, Std. Conditions |  1.05774 L

C-19



SRNL-STI-2017-00392
Revision 0

Appendix D. Email Message Identifying the March 2017 Tank 10 Sampling Locations

From: Christie Sudduth/SRR/Srs

To: Scott Reboul/lSRNLISrs@Srs

Date: 0328/2017 06:47 AM

Subject: Re: Identification of Tank 10 samples
Scott,

HTF-10-17-30 was a sutface sample (so was 84 5 inches from the tank bottom)
HTF-10-17-31 was a surface sample (so was 84.5 inches from the tank bottom)
HTF-10-17-32 was a VDS sampled 73.12 inches from the tank bottom
HTE-10-17-33 was a VDS sampled 73.12 inches from the tank bottom

D-20



Distribution:

gregory.arthur(@srs.gov
carl.black@srnl.doe.gov
leigh.brown@srnl.doe.gov
timothy.brown@srnl.doe.gov
hilary.bui@srs.gov
phyllis.burkhalter@srnl.doe.gov

SRNL-STI-2017-00392
Revision 0

victoria.kmiec(@srs.gov
kevin.kostelnik(@srs.gov
jocelyn.lampert@srnl.doe.gov

maurice.lee@srnl.doe.gov
mira.malek@srnl.doe.gov
david02.martin@srs.gov

joyce.cartledge@srnl.doe.gov

keisha.martin@srs.gov

michael.cercy@srnl.doe.gov
lawrence.cheatham(@srs.gov
alex.cozzi@srnl.doe.gov
jeffrey.crenshaw(@srs.gov
david.crowley@srnl.doe.gov
s.crump(@srnl.doe.gov
travis.deason(@srnl.doe.gov
rachel.deese@srs.gov
david.diprete(@srnl.doe.gov
david.dooley@srnl.doe.gov
richard.edwards@srs.gov
amy.ckechukwu@srnl.doe.gov

john.mayer@srnl.doe.gov

daniel.mccabe@srnl.doe.gov
blake.mckibbin@srs.gov
ryan.mcnew(@srs.gov
jeffrey.mixon@srnl.doe.gov

john.moody(@srnl.doe.gov

charles.nash@srnl.doe.gov
cap.nguyen(@srnl.doe.gov
viet.nguyen@srnl.doe.gov
lawrence.oji(@srnl.doe.gov
thelesia.oliver@srnl.doe.gov
john.pareizs@srnl.doe.govn-

drew.fairchild@srs.gov
timothy02.faugl@srs.gov
julie.fawbush@srnl.doe.gov
a.fellinger(@srnl.doe.gov
terri.fellinger@srs.gov
samuel.fink@srnl.doe.gov
james.folk@srs.gov
kevin.fox(@srnl.doe.gov
eric.freed@srs.gov
jeffrey.gillam(@srs.gov
roberto.gonzalez(@srs.gov
selina.guardiano(@srs.gov
barbara.hamm@srs.gov
luther.hamm(@srnl.doe.gov
thong.hang@srnl.doe.gov
erich.hansen@srnl.doe.gov
david.harris@srs.gov
michael.hay@srnl.doe.gov
connie.herman@srnl.doe.gov
elizabeth.hoffman@srnl.doe.gov

rao.pasala@srs.gov
frank.pennebaker@srnl.doe.gov
michael.poirier@srnl.doe.gov
tony.polk@srs.gov
william.ramsey(@srnl.doe.gov
jeff.ray@srs.gov

luke.reid@srnl.doe.gov
jean.ridley(@srs.gov

eugenia.robbins@srnl.doe.gov
azadeh.samadi-dezfouli(@srs.gov
john.schwenker(@srs.gov

joshua.segura(@srs.gov

hasmukh.shah@srs.gov
steven.simner(@srs.gov
geoffrey.smoland@srnl.doe.gov
raenan.stanley@srnl.doe.gov
aaron.staub(@srs.gov
michael.stone@srnl.doe.gov
christie.sudduth@srs.gov
patricia.suggs(@srs.gov

bill.holtzscheiter@srs.gov
thomas.huff@srs.gov
john.iaukea(@srs.gov
patrick.jackson(@srs.gov
vijay.jain(@srs.gov
monica.jenkins@srnl.doe.gov
mark02.jones@srnl.doe.gov
mark.keefer@SRS.gov

william02.king@srnl.doe.gov

rita.sullivan@srnl.doe.gov
logan.terheggen(@srs.gov
denise.wheeler@srnl.doe.gov
thomas02.white@srnl.doe.gov
boyd.wiedenman@srnl.doe.gov
arthur.wiggins(@srs.gov
bill.wilmarth@srnl.doe.gov
Records Administration (EDWS)




