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EXECUTIVE SUMMARY

This report compiles and summarizes characterization information relevant to
tank 241-U-204. The findings satisfy the data requirements of the Organic' and Safety
Screening? - except toxic vapor and flammable gas - data quality objectives. This report

supports Federal Facility Agreement and Consent Order® FY 95 Milestone M44-08.

Tank 241-U-204 is a 208-kL (55-kgal)-capacity cylindrical, dished-bottom,
carbon-steel, single-shell tank located in the 200 West Area of the Hanford Site. The tank

has a 6.1-m (20-ft) diameter and a 5.69-m (224-in.) usable depth.

Tank 241-U-204 is classified as sound based on surface level measurements, and has
been interim stabilized and interim isolated. Three of its risers (2, 3, and 6) are available for

use.

The contents of the tank are currently estimated at =12 kL. (3 kgal) of noncomplexed
waste, corresponding to a waste depth of about 44.5 cm (17.5 in.). Sludge comprises =8

kL (2 kgal) of the waste, and =4 kL (1 kgal) are liquid supernatant.

'Babad, H., S. M. Blacker, and K. S. Redus, 1994, Data Quality Objective to Support Resolution of the
Organic Fuel Rich Tank Safety Issue, WHC-SD-WM-DQO-006, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

’Babad, H. and K. S. Redus, 1994, Tank Safety Screening Data Quality Objective, WHC-SD-WM-SP-004,
Westinghouse Hanford Company, Richland, Washington.

3Ecology, EPA, and DOE, 1994, Hanford Federal Facility Agreement and Consent Order, as amended,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of
Energy, Olympia, Washington.
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Figure ES-1. Tank 241-U-204 Configuration and Contents.
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TANK CHARACTERIZATION REPORT
FOR SINGLE-SHELL TANK 241-U-204

1.0 INTRODUCTION

Tank 241-U-204 is a 208-kL (55-kgal) single-shell tank constructed in 1943-44. The
tank was primarily used to store waste water and reduction-oxidation (REDOX) cladding
wastes. Tank 241-U-204 is currently inactive and contains about 12 kL. (3 kgal) of waste.
The intent of this tank characterization report (TCR) is to present and interpret
characterization information from three sampling events that were recorded for tank
241-U-204; a supernatant sample in 1975, a sludge sample in 1978, and two core samples in
1995. In addition to meeting Safety Screening - except toxic vapor and flammable gas - and
Organic Safety data quality objective requirements (Babad and Redus 1994, Babad et al.

194), this documents supports Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1994) Milestone M44-08.

1.1 PURPOSE

This report, in addition to presenting physical, chemical, and radiochemical
characterization data, assesses such information against the Safety Screening and Organic
Safety data quality objectives (DQOs)(Babad and Redus 1994, Babad et al. 1994). This
assessment is used by the cognizant program elements to classify the tank as "Safe,"
"Conditionally Safe," or "Unsafe," to determine whether the tank belongs on the Organic
Watch List, and to identify any other potential safety issues associated with the tank. It also
provides insight relevant to the nature and distribution of the waste constituents. This TCR
will be reviewed and updated as new information becomes available.

2 SCOPE

Historical tank information, such as tank design specifications, waste process history,
tank current mitigation status, and surveillance level and temperature data, is presented in
Section 2.0. Volumetric and chemical estimations of the tank’s contents, derived from the
tank layer model (Agnew 1994b and 1995), are also presented in Section 2.0. Section 3.0
provides an overview of the waste sampling events. Section 4.0 presents summaries of the
data from the 1995 sampling event. Detailed results are tabulated in the appendices. Section
5.0 interprets historical and most recent analytical information. Implications of the data as
they relate to the DQOs are also assessed. The conclusion is presented in section 6.0.

1-1
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2.0 HISTORICAL TANK INFORMATION

2.1 TANK STATUS

According to Hanlon (1995), tank 241-U-204 contains =12 kL (3 kgal) of
noncomplexed waste. The waste depth is 44.5 centimeters (cm) (17.5 in.). The tank waste
consists of =4 kL (1 kgal) of supernate and =8 kL (2 kgal) of sludge. Waste volume is
calculated based on surface level and tank geometry. Tank 241-U-204 was used to store
waste water and REDOX cladding waste (Agnew et al. 1994a). The tank is interim
stabilized and intrusion prevention has been completed (Weltey and Vermeulen 1989). Its
integrity is classified as sound (waste level remains unchanged) and tank monitoring systems
are in compliance with docun ited stand: ; (Hanlon 1995). Tank 241-U-204 was added to
the Organic Watch List as a precautionary measure in May 1994 after a statistical analysis of
Hanford Site single-shell tank wastes derived a total organic carbon (TOC) estimate of
greater than 3.0 weight percent (dry basis) for the waste in the tank (Turner 1994; Toth et al.
1994). The average in-tank temperature on June 12, 1995, was =15 °C (59.7°F). The tank
is ventilated with a passive breather filter (WHC 1994).

2.2 TANK DESIGN DATA

Tank 241-U-204 is one of 16 waste storage tanks that comprise the U Tank Farm in
the Hanford Site’s 200 West Area; four of the tanks, including tank 241-U-204, have design
capacities of 208 kL (55 kgal) and 12 have design capacities of 2,010 kL (530 kgal).
Construction of this tank farm began in 1943 and was completed during 1944 (WHC 1994).
Its location is depicted in Figures 2-1a and 2-1b (see the Tank Characterization Reference
Guide [DeLorenzo et al. 1994] for more information about the U Tank Farm and single-shell
tanks in general).

Tank 241-U-204 is a cylindrical single-shell tank consisting of a carbon-steel liner
within a reinforced concrete shell and dome. The tank has a 6.1-m (20-ft) diameter and a
5.61-m (18.4-ft) usable depth; the tank bottom is dish-shaped (Brevick et al. 1994a). The
basic design of tank 241-U-204 is presented in Figure 2-2. Instruments access the tank
through risers to collect temperature, waste level, and other data. The positions of the tank’s
eight risers are shown in Figure 2-3. Three 31-cm (12-in.) risers (2, 3 and 6) are available
for use (Bell 1995). Waste was added to the tank through piping that penetrated the tank
sidewall; waste was pumped out through risers.
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Figure 2-1a. Hanford Site 200 West Area Layout.
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In-tank temperatures are monitored via a single thermocouple tree, equipped with 16
thermocouple probes, entering tank 241-U-204 at riser 4 (Tran 1993). Elevations for the
probes are not available; however, the thermocouple with the lowest number is generally the
lowest thermocouple in a particular tree). Measurement error can vary depending on
thermocouple type (the specific type of thermocouples used in this tank are not available) and
installation method; average error can vary from +1 °C to 3 °C (£2 °F to 6 °F), while
maximum error can vary from +1.5 °C to 12 °C (£3 °F to 22 °F)(Scaief 1991).

Only very limited data are available prior to 1994 from the Surveillance Analysis
Computer System; with a few exceptions, data are available from thermocouples 1 through
1 after May 1994. No temperature data prior to 1975 are reported in the HTCE
documents. Maximum temperature readings and means for all thermocouple readings from
this tank between March 1980 and June 1995 are plotted in Figure 2-6. Temperatures during
this time period ranged from a minimum of 1.6 °C (35 °F) at thermocouples 3 to 16 on
January 1, 1988 (not plotted) to 31.6 °C (89 °F) at thermocouple 1 on July 11, 1994. These
temperatures are within the design limits of the tank (WHC 1994). Table C-1 contains the
most recent excerpt of CASS-generated temperature data accessed through TWINS.

The interior of tank 241-U-204 was most recently photographed June 13, 1989
(Hanlon 1995). A montage of the photographs is presented in Figure 2-7. The photographs
show a dark yellow supernatant surface surrounded by a light yellow sludge peppered with
dark material' (Brevick et al. 1994a). Discarded measurement tapes, resting on the sludge,
can be seen through the supernate. A thermowell can be seen in the foreground. The bright
white area near the thermowell is the reflection of the camera strobe light. A manual tape
and a temperature probe are located near the top of the montage. No transfer activity has
occurred since the photographs were obtained; therefore, the photographs are expected to
relatively represent the current contents of the tank.

! Most likely due to lighting effects
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4.0 ANALYTICAL RESULTS AND WASTE INVENTORY ESTIMATES

4 OVERVIEW

This section summarizes available characterization data as shown in table 4-1. Three
sampling and analysis events are recorded, 1975, 1978, and 1995. 1995 results may be used
for decision purposes while other results are presented to provide background information.

No method references are available for the 1975 and 1978 data. Since the tank was
interim stabilized by pumping out excess liquid in 1977, the 1975 data may not represent the
current composition of the supernatant.

The 1995 re npleswere ‘rzedto *° “y § “:ty Screening and Orga = Safety
DQOs (Babad and Redus 1994, Babad et al. 1994). One segment was recovered per core.
1978 and 1995 analytical data are used to derive an approximate tank inventory.

4.2 DATA PRESENTATION

Table 4-2 summarizes observation data for the 1978 and 1995 samples. The 1995
observations were reported by the laboratory hot cell chemist. Sample recovery is discusse
in Section 3.0. Additional field and laboratory observations with characterization relev: :e
are discussed in Section 5.0.

Table 4-3 summarizes all the 1995 analytical data for tank 241-U-204. Waste reaction
potential of the 1995 core samples was assessed using differential scanning calorimetry
(DSC). No exotherms were found up to 500 °C (932 °F).

Thermo-gravimetric analysis (TGA) was used to evaluate moisture content. Copies of
the TGA charts can be found in the 45-day report or the final 216-day report (data package)
(Bell 1995b and 1995¢c). A total of four data points from both cores (two measurements
from each core sample) were collected. The range was between 21.84 percent (riser 6) and
29.56 percent (riser 2). Drainable liquids from both core samples were also analyzed by
TGA. Both samples contained approximately 86.7 percent water and no organic layers
(Table 4-3 contains detailed data).

Total alpha activity for core 82 (riser 6) was equivalent to the blank reading in the two
data points collected. Core 81 (riser 2) results were also close to the blank and instrument
detection limit (IDL).

4-1
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Table 4-2. Observed Waste Properties - 1978 and 1995 Samples
(Horton 1978 and Bell 1995).

Not reported 1978 | Chalky white | Brittle solids
Riser 2 1995 | Turbid orange-brown Liquid
Riser 2 1995 | Medium brown (first 5 cm Smooth sludge
[2 in.])
Cream (last 10 cm [4 in.])
Riser 6 1995 | Turbid yellow Liquid
Riser 6 1995 | "Burnt" cream Wet and crumbly solids
(first 10 cm [4 in.])
Smooth sludge (final 7.6
cm [3 in.])

Total organic and inorganic carbon concentrations were reported following hot
persulfate oxidation and coulometry analysis’. Both inorganic and organic carbon
concentrations were higher in core 81 samples.

Potassium hydroxide fused samples were ICP analyzed for lithium. The reported
concentrations were all below the instrument detection limit,

1978 anion and cation data are used for the inventory estimates reported in tables 5-5
and A-3. When both water extraction and acid digestion results are available for a certain
analyte, the highest reported concentration is used. It is presumed that all results are
reported on a per wet basis.

The following formula was used to covert ug/g-wet to kg:

kg analyte = (ug analyte/g wet waste)*(1.3 g wet waste/mL wet waste)*
(1e3 mL/L)*(1e-9kg/ug)*(3.79L/gal)*2000 gal wet waste®

’ Note that though TIC analysis was not requested, little additional effort was required to
collect TIC data since inorganic carbon must be sparged from the sample during TOC
determination.

¢ Value of waste sludge reported post the third quarter of 1977.

4-3
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5.0 INTERPRETATION OF CHARACTERIZATION RESULTS

This section assesses the overall quality of the data reported for the tank 241-U-204.
In addition, waste species and possible layering are postulated based on these data and
scientific and engineering knowledge. Finally, these results are shown to satisfy, or >t, the
applicable program requirements, otherwise termed data quality objectives (DQOs).

5.1 ASSESSMENT OF SAMPLING AND ANALYTICAL RESULTS

Sample extrusion and subsampling in 1995 proceeded as planned using the appropriate
quality assurance/quality control measures. As mentioned in Section 4.0, no or_ 1ic layers
were observed in drainable liquids from core 81 and 82 samples.

No quality control or other supporting pedigree is available for the 1975 and 1978
data. The 1978 data cannot be used to determine the contents of the tank. However, this
data, as well as the non-validated 1995 ICP data, could be used as a baseline or reference for
future characterization events.

The 1995 core sampling results consisted of a suite of five analytical methods; TGA
for water content, DSC to assess energetic behavior, persulfate oxidation/coulometry to
determine TOC/TIC content, KOH fusion plus ICP analysis for lithium (and other metals),
and KOH fusion/Total « to evaluate alpha activity. Table 5-1 is a summary of the data
quality as reported in the 45- and 216-day reports (Bell 1995b and 1995¢). Criteria relevant
to quality assurance/quality control assessments can be found in the relevant laboratory
documents as well as in the tank characterization plan and sampling and analysis plan (Bell
1995a).

Drainable liquid and sludge samples showed a normal water evaporation endotherm at
approximately 100 °C (212 °F) during DSC analysis. A quantitatively less significant
endotherm, confirmed by duplicate analysis, was detected at about 160 °C (320 °F) for the
drainable liquid samples. Sludge samples showed a significant endotherm spanning between
approximately 200 °C (392 °F) and 320 °C (608 °F), with a peak at 295 °C (563 °F). This
observation was reinforced by the TGA scans, which also show the associated sample weight
loss. Copies of the sludge samples’ DSC and TGA scans are shown in Appendix E. One
possible explanation of this behavior is the occurrence of a phase transformation with release
of vapor, most likely water resulting from bound water of hydration plus other gases
resulting from fusion and/or degradation of nitrates and nitrites. Further discussion on this
subject is found in Section 5.3.

5-1
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Table 5-1. Data Quality Summary - 1995.

Alpha of digested solids

$95T000721} Core 81 85.81 no 9.6 e-2 | <4.34e-2 No NA NA YL.8 yes
solids uCi/g uCi/g | contamina-
tion
S$95T000722 Core 82 85.81 no® | 9.6e2 |<4.34e-2 No NA NA 92.8 yes
solids uCi/g uCi/g | contamina-
| tion
Notes:
DSC = Differential scanning calorimetry
QC = Quality control
TGA = Thermo-gravimetric analysis
IC = Total inorganic carbon
TOC = Total organic carbon

Drainable liquids were not filtered prior to analysis as specified in the sampling and analysis plan (Bell 1995a). However, no exotherms were
detected which rendered unnecessary re-analysis of filtered samples.
?Even though this result did not meet QC requirements, "no re-runs were requested since all results were more than an order of magnitude

lower than the notification limit of 30,000 ug carbon/g or 30,000 ug carbon/mL" (Bell 1995).
3"No reruns were requested due to the very low activity of the samples.” "All results are at least a factor of 424 below the notifi

41 uCi/g" (Bell 1995a, 1995b and 1995c).
“No re-analysis was requested since TIC was not part of the requested suite of analysis.
SDeemed acceptable by laboratory chemist.

on limit of

0 ‘A9Y ‘98-9d-INM-dS-OHM
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Table 5-3 presents an electrolyte charge balance based on the 1978 analytical data.
Water extraction results are termed water soluble, while acid fusion results are termed
insc 1ble. The reported density of 1.31 g/mL is used to generate the normality values.
Because data are not comprehensive, a considerable uncertainty is introduced in the actual
total anion and cation concentrations as well as the total electrolyte balance. The acid fused
samples were not analyzed for sodium, but based on background knowledge of Hanford Site.
tank waste, one can postulate that sodium is usually associated with highly soluble nitrites or
1 rates, and the ratio of insoluble to soluble sodium is usually on the order of 1.5.

If aluminum and silicates are postulated to exist as neutrally charged species such as
hydroxides and silica, the charge balance for the insoluble matrix reduces to 0.0009 cations
while the ratio of cations to anions increases to approximately 1.00.

Chemical species postulates can provide a more accurate account of the amount of
waste in the tank. Hanford Site tank waste experience, coupled with an understanding of
chemistry and chemical thermodynamics, is a useful tool. The focus in this case is on
species found in considerable concentrations from both water extraction and fusion digestion
(refer to Table 5-5). Table 5-4 reports the corresponding stoichiometric balance (see
Appendix F for a detailed version of the table).

As shown, the postulated species mass balance accounts for about 100 percent of the .
sludge material in the tank. The calculated waste weight based on those species corresponds
well with the calculated sludge weight based on in-tank level measurements. This agreement
indicates that the postulated combination and concentrations of those species are good
estimates of the tank’s waste contents.

5.2 COMPARISON OF THE 1978 AND 1995 ANALYTICAL DATA

Water content, Pu activity, and sludge color and consistencies are information reported
in both data sets. Water content and Pu activity agreed, while the physical descriptions of
the sludge slightly differed. That difference is attributed to several factors, such as human
perception, waste aging, or any other events that occurred in the tank prior to intrusion
prevention implementation.

Tank layer model calculated concentrations were also higher than analytical values for
most reported analytes (refer to Table A-3).
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Table 5-6. Assessment of Characterization Results versus DQO Criteria.

RO RASOD

Generic Health an

Safety Vapor Issue Resolution DQO

nmability A vapor sampling event is scheduled for July 21, 1995. ‘Lhe results
will be incorporated or referenced in the next revision of this TCR.
— Based on TOC results and water content (May 1995) no
Toxicity flammability or toxicity issues are expected to be found in the
tank’s headspace.
Tank Safety Screening and Organic Fuel Rich DQOs
Criticality Total o | 0.0967 uCilg | >4l uCilg
" kxowmerms 1 udL None 1ouna 2 451 J/g
Heat generation - Temperature =15 °C (59 °F) = 149 °C
| (300 °F)
eaction propagation | Water content by TGA = 2310 29% < 17%
I Organic content TOC (by hot persulfate 124 10 81D pug/g > 3u,uwu uglg
oxidation)

he analyses were performed from homogenized half segment aliquots (both solid and
liquid in the case of cores 81 and 82). Those segments (two in this case, one per core) were
collected from widely spaced locations within the tank (= 180° angle between risers 2 and
6) as specified in the Safety Screening and Organic DQOs (Babad and Redus 1994, Babad
et al. 1994).

One duplicate was performed per analysis. Spatial and analytical variabilities were not
estimated because of the small number of data points, and consequently the 95 percent
confidence ranges for the results were not calculated. The relative percent difference
(RPD)” between samples and duplicates for the required analyses passed the 222-S
Laboratory’s quality control requirements (refer to Table 5-1).

Table 5-6, column 4 shows the DQO specified limits at which some action must be
taken. Action is required if water is below the threshold value, or if the other parameters
are above the values noted in the table. The range of the reported results for total «,
temperature, and TOC were all below the DQO thresholds (refer to tables 4-3, C-1, and 5-
6). No exotherms were also found in all samples and duplicates. Water content ranges were
- also above the DQO action limit threshold (see table 5-6).

7 RPD =[(Sample Result-Duplicate Result)/(Sample Result+Duplicate Result)/2]*100

5-13
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Table A-3 reports inver ry values derived from the 1978 and 1995 analytical data
(Tables A-2 and 4-3). When both water extraction d acid digestion results are available
for a certain  “yte, " : highest reported concent ‘)n is used to « " wulate the inventory on
a wet basis, or per weight of wet waste. Because of the limited amount of data currently
available, no statistics are added. Corresponding TLM data is added for comparison
purposes.
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Table A-3. Data Summary and Inventory Estimates.

Total organic NR Persulfate 4 470
carbon oxidation
(ng/g-wet)
Total inventory 6100
Notes:
NR = Not reported
TGA = Thermo-gravimetric analysis
TLM = Tank layer model

Inventory estimates do not account for the 1995 ICP data.

*It is unclear if this is due to cross-contamination from the nickel-impregnated crucibles.
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APPENDIX B

TANK LAYER MODEL CONTENTS ESTIMATES
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Table B-1. Estimated Composition of REDOX Cladding Waste Sludge and Supernate
(Agnew 1994).

Na | 3.91e+04 7.15e+04 |
| Al 9.52e+04 3.51e+04

2.02e+05 1.85e+02 !
2.01e+04 4.03e+04

NO, o B 2.6Ue+04

U 2.55e+04

Pu 1.84 (uCilg) -

Cs 1.40 (uCi/g) | —

St 1.44e+01(uCi/g)

APPENDIX B REFERENCE

-Agnew, S. F., et al., 1995 Tank Layer Model (TLM) for Northeast, Southwest, and
Northwest Quadrants, Rev.1, LAUR-94-4269, Los Alamos National Laboratory, Los
Alamos, New Mexico.

Agnew, S. F., 1994, Hanford Defined Wastes: Chemical and Radionuclides Compositions,
LAUR-94-2657, Los Alamos National Laboratory, Los Alamos, New Mexico.
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Table C-1. Most Recent Temperature Reading From Riser 4 in °F
(from 1995 TWINS [CASS Access] Data).

1 48 1995-05-16
1 61 1995-05-19
1 61 1995-05-23
1 61 -~ 1995-05-30
1 59.9 1995-06-12
2 48 1995-05-16
2 61 1995-05-19
2 61 1995-05-23
2 61 1995-05-30
2 60.1 1995-06-12
3 48 1995-05-16
3 60 1995-05-19
3 61 1995-06-12
4 48 1995-05-16
' 4 61 1995-05-19
4 60.8 1995-06-12 b
5 48 1995-05-16
5 60 1995-05-19
5 60.4 1995-06-12
6 48 1995-05-16
6 60 1995-05-19
6 59.9 1995-06-12
7 48 1995-05-16
7 60 1995-05-19
7 60.3 1995-06-12
8 48 | 1995-05-16
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APPENDIX D

ANALYTICAL METHODS REFERENCE
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961

Table D-1. Analytical Methods Reference - 1995 Characterization Event

| KOH fusion digestion - T NA LA-549-141, Rev. C-2
Inductively coupled plasma Li LA-505-151, Rev. D-2

—Differential scanning calorimetry (DSC) Enthalpy LA-514-113, Rev. B-1
Thermo-gravimetric analysis (TGA) Water content LA-560-112 Rev. A-2
Total alpha « activity | LA-508-101, Rev. D-2 |
Total organic carbon/ TOC, TIC LA-342-100, Rev.AQ

l Total inorganic carbon (TOC/TIC)

Notes:
DSC = Differential scanning calorimetry
TGA = Thermo-gravimetric analysis
TIC = Total inorganic carbon
TOC = Total organic carbon

APPENDIX D REFERENCES

222-S Laboratory Procedures, Westinghouse Hanford Company, Richland, Washington:

LA-342-100, 1994, Rev. A-0, Determination of Carbon by Hot Persulfate Oxidation and
Detection.

LA-505-151, Rev. D-2, 1995, Inductively Coupled Plasma (ICP) Emission Spectrometric
Method for the Applied Research Laboratories (ARL) Model 3580.

LA-508-101, Rev. D-2, 1994, Alpha and Beta in Liquid Samples.
LA-514-113, Rev. B-1, 1994, Differential Scanning Calorimetry (DSC).
 LA-549-141, Rev. C-2, 1994, Fusion with Alkali Metal Hydroxide.

LA-560-112, Rev. A-2, 1994, Determination of Weight Loss as Percent Water by Thermo-
gravimetric Analysis (TGA) - Mettler TG 50.
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APPENDIX E

1995 DSC SCANS FOR SLUDGE SAMPLES

E-1



WHC-SD-WM-ER-486, Rev. 0

1is page intentionally left blank.



961 3456.0758

WHC-SD-WM-ER-486, Rev. 0

Figure E-1. Core 81 Solids - DSC Scans.
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APPENDIX F

STOICHIOMETRIC BALANCE BASED ON
POSTULATED WASTE SPECIES
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APPENDIX G

1995 PERIPHERAL ICP DATA
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APPENDIX G

1995 PERIPHERAL ICP DATA

The data was provided by the 222-S Laboratory for informational purposes only. For
the solid samples, core 82 shows higher amounts of aluminum while core 81 shows higher
concentrations of all other major analytes such as Bi, Ca, Fe, Mg, Ni, P (most likely
phosphate), Pb, Si (most likely SiO, or Si(OH)s?), and Zn. This phenomena could be
attributed to several factors, such as heterogeneity, water content, and thermodynamic
equilibrium state. About 0.1 percent uranium was detected in core 81, but none was detected
in core 82. Because of the low activity of both core samples, it is most likely a pocket of
U%%. Concentration results for elements such as Na, Al, Ni, and Bi are about the same
order of magnitude as the 1978 sludge data. Potassium results are highly biased because of
method contamination (KOH fusion). Nevertheless, drainable liquid data indicates the
presence of potassium.

Drainable liquid analytical results confirm the presence of certain analytes detected in
the solid samples. In addition, they provide clues relative to the thermodynamic equilibrium
state and solubility. Solubility could help decipher possible waste species. In this case,
soluble Al, Cr, Fe, K, 1 ., Si, and Pb species are attributed to soluble salts and activated
oxides.
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