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Summary

The work described in this report was conducted by the Pretreatment Chemistry
Evaluation Task of the Tank Waste Remediation System (TWRS). Updated wash and leach
factors, developed as part of this task, will be incorporated into process flowsheets in the
TWRS Operation and Utilization Plan. These updated factors incorporate dissolution data
from tests performed with tank wastes, which, in actuality, are mixtures of insoluble and
soluble materials. As a result, these overall factors apply to a composite single-shell tank
(SST) inventory. The wash factors will be used to partition the SST inventory into soluble

and insoluble portions. The leach factors will be used to estimate the further removal of
bulk analytes, such as chromium, aluminum, and phosphate, as well as minor components.

Wash and leach factors are given here for 18 analytes, including chromium,
phosphate, and aluminum, elements expected to drive the volume of material disposed of as
high-level waste (HLW). - These factors are determined by a weighting methodology
developed earlier by this task. Tank-specific analyte inventory values, depicted in Tank
Waste Data Summary Worksheets, are calculated from concentrations obtained from
characterization reports; the waste density; and the tank waste volume. The experimentally
determined percentage of analytes removed by washing and leaching in a particular tank
waste are translated into a mass (metric tons) in Experimental Washing and Leaching Data
Summary Worksheets.

Individual analyte masses from the Experimental Washing and Leaching Data
Summary Worksheets are entered into a spreadsheet that weights the analyte masses
according to the volume contribution of its characteristic waste type. The relationship among
individual tank wastes and their characteristic waste types is based on the Sort on Radioactive
Waste Type (SORWT) Model. Results from the detailed spreadsheet evaluations are given in
Analyte Wash and Leach Evaluation Worksheets, which include analyte-specific wash factors
(% of analyte removed from initial solids); leach factors (% of analyte removed from washed
solids); and, for some analytes, oxidative leach factors (% of analyte removed from washed
and leached solids using oxidative dissolution methods). The updated wash and leach factors
are summarized in Table S-1.

Importantly, the mass weighted wash and leach factors are highly dependent on
available information. For example, the unfavorable overall chromium leach factor of 14%
in 1996 was due entirely to the absence of data for the heavily weighted (approximately 0.4)
Redox and Evaporator Bottoms waste groups (SORWT Groups I, V, and IX). No leach
behavior could be assumed with any confidence because of the surprisingly poor leach
behavior exhibited by two other predominantly salt-type wastes (BY-104 and BY-110). In
1997, data from washing and leaching studies were obtained for two Redox/Evaporator
Bottom wastes, S-101 and S-111, and the enhanced sludge washing performance increased
based solely on these data. The new chromium leach factor is 78%.



Table S-1. FY 1997 Summary of Wash and Leach Factors for a

Composite Single-shell Tank Waste Inventory

Wash Leach Oxidative Leach % SST Inventory
Analyte Factor® Factor® Factor® Accounted For
Al 24 ol o 101
Ba 2 0.1 insufficient data inventory unknown
Bi 0.2 0.3 insufficient data 92
Ca 4 3 0.2 132
Cd 16 1 insufficient data 76
Cr 35 i e 80
BICs 61 78 insufficient data 115
Fe 0.3 0.7 0.1 111
Mg 2 0.3 insufficient data inventory unknown
Mn 0.3 0.1 insufficient data 244
Na 96 469 insufficient data 98
Ni 7 2 insufficient data -70
PO, 79 75 5 95
Si 14 36 1 324
SO, Incomplete waste inventories— no wash and leach factors calculated.
Sr 0.2 1 insufficient data 226
%St 0.1 1 insufficient data 70
U 25 2.1 insufficient data 84
Zr 0.2 0.2 insufficient data 151

(a) Percent analyte removed from initial solids.

(b) Percent analyte removed from washed solids.
(c) Percent analyte removed from washed and leached solids using oxidative leaching methods.
{d) As a result of technical review comments, extended alkaline leach time study data,

(e) Factors presented in June 30, 1997, draft report.

(f) Leach factor based on very limited data.

previously combined with oxidative leaching data, were combined with alkaline leach data.
This redistribution increased the leach factor and decreased the oxidative leach factor.

iv




The percent sodium, aluminum, phosphate, chromium, and bismuth accounted for in

the analyte evaluations was 98, 101, 95, 80, and 92, respectively. The favorable mass
balances for these bulk inventory analytes lend support to the weighting methodology, to the
sample matrix, and to the current standard inventories. Notably, most of the sodium,
aluminum, and chromium inventories reside in the Redox and Evaporator Bottom waste
groups. Because these analytes potentially affect HLW production, washing and leaching
data for additional wastes in these groups would improve confidence in the wash and leach
factors.

Partitioning factors for sulfate cannot be computed from currently available data. If
wash and leach factors are needed for this analyte, the total sulfate/sulfur concentration in a
particular waste sample needs to be determined prior to washing and leaching to calculate
percentages removed with each step. Alternatively, the residual solids could be analyzed for
sulfur so that the total mass could be obtained by summing the wash, leach, and residual
solids fractions. Based on the inventory distribution observed in the not-yet-complete sulfate
evaluation, wastes from BY-104, BY-108, BY-110, S-101, and S-111 may be good
candidates for study.




Description of Waste-Type Groups

The following waste type groups are referred to in the figure and in the detailed
analyte evaluations in this report. These waste type groups are based on the Sort on
Radioactive Waste Type (SORWT) Model (Hill et al. 1995). The acronyms used to
designate the primary and secondary waste types may vary slightly from the acronyms used
in Hill et al. (1995).

1C
First decontamination cycle (1C) waste from the Bismuth Phosphate Process at B and
T Plants. This waste type consists of byproducts coprecipitated from a plutonium-
containing solution. Coating waste (CW) from the removal of aluminum fuel element
cladding was added and composed about 24 % of this waste. Tank T-104 is the only
tank that contains predominantly 1C waste (1670 kL).

1C/?

Waste-type group (185 kL waste, 15 kL of which are supernatant) assigned to U-112.
This tank received first decontamination cycle (1C) waste from the Bismuth Phosphate
Process and additional waste of unknown origin.

1C/EB (SORWT Group VIII) i
This six-tank group of B and BX Farm tanks contains 3640 kL of waste. These tanks
all received first decontamination cycle (1C) waste from the Bismuth Phosphate
Process in the late 1940s and early 1950s. In the mid-1950s, the supernatant portion
of the 1C waste was transferred from the tanks, and they began receiving evaporator
bottoms (EB) waste. For this evaluation, 3050 kL of sludge are assigned to this
group; 590 kL salts have been assigned to the EB/1C group.

1C(f)/EB
Waste-type group assigned to TY-101 (447 kL). This tank received first
decontamination cycle (1C) ferrocyanide-scavenged (f) waste and evaporator bottoms
(EB) waste.

1C/CW (SORWT Group X)
This five-tank waste group contains 2880 kL of waste, ~50 kL of which are
supernatant. T-105, T-106, and U-110 initially received second decontamination
cycle (2C) waste from the Bismuth Phosphate Process in 1947. The cascade was then
filled with first decontamination cycle (1C) waste from 1948 until 1955 when it began
receiving cladding waste (CW) in large quantities. C-107 and T-107 both initially
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received 1C waste but eventually began receiving CW in the 1960s. A large amount
of solids accumulated from these waste types. In the 1970s, a number of different
liquid wastes were transferred through these tanks but most likely did not affect the
solids content to the degree of the previous wastes.

1C/TBP (SORWT Group XII)
This four-tank waste group contains 2620 KL of waste. Even though this group
transcends four different tank farms in both the 200 East and West Areas, these tanks
have similar processing histories. They were filled with first decontamination cycle
(1C) waste from the Bismuth Phosphate Process in the 1940s. A portion of this
volume was drained in the early 1950s, and the tanks began receiving tributyl
phosphate (TBP) waste. The solids volume that was measured at this time did not
accumulate further during the rest of the history of these tanks.

2C/5-6 (SORWT Group XVI)
This three-tank waste group, located in the B Tank Farm of the 200 East Area,
contains 1950 kL of waste, ~20 kL of which are supernatant. These three tanks also
were connected in a three-tank cascade. The cascade was originally filled with
second decontamination cycle (2C) waste from the Bismuth Phosphate Process in the
1940s, cribbed in 1950, and refilled with 2C waste. The continuous overflow in
B-112 was cribbed. The cascade began receiving waste from Tank 5-6 at B Plant
(5-6) in 1952 as part of the shutdown and decontamination of B Plant. The tanks
began receiving fission products in 1963. B Plant low-level waste (BL) and ion
exchange waste (IX) were routed to the cascade in the late 1960s and early 1970s;
however, these were mostly liquid in nature.

2C/EB :

Waste-type group (1400 kL waste) assigned to B-104. This tank received second

decontamination cycle (2C) waste from the Bismuth Phosphate Process and evaporator

bottoms (EB).

224 (SORWT Group VII)
This eight-tank waste group represents 1060 kL of waste, ~20 KL of which are
supernatant. All eight tanks are 208-kL (55-kgal), 200 Series tanks located in B and
T Farms. These tanks received only lanthanum fluoride decontamination (224) waste
from the Bismuth Phosphate Process.

2C/224 (SORWT Group XV)
This three-tank waste group contains 3420 kL of waste, ~40 kL of which are
supernatant. These tanks were connected in a three-tank cascade. They all received
second decontamination cycle (2C) waste from the Bismuth Phosphate Process in the




1940s and early 1950s until the cascade was full. In 1952, they began receiving
lanthanum fluoride decontamination waste (224) from the Bismuth Phosphate Process,
and the excess supernatant was cascaded to a crib. The cascade also received waste
from Tank 5-6 at B Plant (5-6) after 1951 and Tanks-T-111 and T-112 received dilute
decontamination waste (DW) and a mixture of liquid wastes (MIX) in the late 1960s.
These transfers are not expected to have significantly altered the characteristics of the
waste relative to the first two waste types.

EB/1C (SORWT Group II)

This 10-tank waste-type group contains approximately 17,500 kL of waste; 590 kL
salts from the 1C/EB waste group have been assigned to this group for a total of
18,100 kL. All but two of these tanks are located in the TX Tank Farm; one is
located in B Tank Farm and the other in TY Tank Farm. These tanks are
characterized as having received large quantities of evaporator bottoms (EB), mainly
from the 242-T Evaporator. They also received modest quantities of first
decontamination cycle (1C) waste from the Bismuth Phosphate Process.

TBP
Waste-type assigned to TY-105 (874 kL waste). This tank received predominantly
tributyl phosphate (TBP) waste from the Uranium-Extraction Process at U Plant. The
waste is composed of concentrated, neutralized aqueous effluents from the primary
extraction column and from the solvent wash.

TBP/Sr
Waste-type group (568 kL) assigned to C-105. This tank received tributyl phosphate
(TBP) waste from the Uranium-Extraction Process and sludge wash waste from the
strontium extraction process (S1).

TBP/DiaE

Waste-type group (64 kL) assigned to TY-106. This tank received tributyl phosphate
(TBP) waste from the Uranium-Extraction Process. Diatomaceous earth (DiaE) was
added to the tank, most likely in an attempt to prevent the escape of liquid waste.

TBP/EB (SORWT Group XXI)

The two tanks in this waste group are located in the 200 West Area and hold a total

of 814 kL of waste. The tributyl phosphate (TBP) waste originated from the
Uranium-Extraction Process. These tanks also received an appreciable amount of
evaporator bottoms (EB).



TBP(f)/EB (SORWT Group III)
This waste-type group contains 10 tanks and is the third most significant in terms of
number of tanks and total waste volume. The tanks in the group hold 15,100 kL of
waste. All of these tanks, which originally held wastes from the Bismuth Phosphate
Process [mostly first decontamination cycle (1C) with some metal waste MW)], can
be found in the BY Farm located in the 200 East Area. They were completely
emptied in the early 1950s, and no significant amounts of Bismuth Phosphate Process
solids remain in the tanks. After sluicing, these tanks received tributyl phosphate
(TBP) ferrocyanide-scavenged (f) waste from U Plant. During the late 1960s and
early 1970s, these tanks were connected to the in-tank solidification (ITS-2) loops.
This process, in which one tank in the loop was used as an in-tank evaporator and the
rest of the tanks as liquid holders, concentrated the waste and reduced the liquid
volume.

TBP/EBits (SORWT Group XIX)
The pair of BY Farm tanks in this waste group contain a combined total of 2890 kL
of waste. Both tanks received metal waste (MW) from the Bismuth Phosphate
Process before 1955, but the tanks were sluiced to recover any residual solids that
may have been suspended and eventually settled. Beginning in 1955, both tanks
received tributyl phosphate (TBP) waste from the Uranium-Extraction Process. Both
tanks received quantities of cladding waste (CW) in the early 1960s and were
connected to an in-tank solidification (ITS) loop in the late 1960s; Tank BY-102 to
ITS-1 and BY-109 to ITS-2.

TBP/CW (SORWT Group V)
This nine-tank waste group, located almost entirely in BX Tank Farm, contains
2680 kL of waste. These tanks were originally filled with metal waste (MW) or first
decontamination cycle (1C) waste from the Bismuth Phosphate Process in the 1940s.
In the early 1950s, MW tanks were sluiced and other tanks were pumped down to
provide room for tributyl phosphate (TBP) waste from the Uranium-Extraction
Process. Additions of this waste type began in the mid-1950s. The addition of
cladding waste (CW) began in the mid-1960s.

TBP(f)/1C (SORWT Group XIII)
This four-tank waste group contains 1110 KL of waste, ~20 kL of which are
supernatant. The tanks were originally filled with first decontamination cycle (1C)
waste from the Bismuth Phosphate Process. The tanks were used as the primary
settling tanks during the In-Farm Scavenging campaign in the 1950s. The supernatant
was transferred out of the tanks to make room for the tributyl phosphate (TBP)
ferrocyanide scavenged (f) waste that was allowed to settle.




TBP/ lC(f) (SORWT Group XXII)

" The pair of ferrocyanide tanks in this waste group are located in TY Farm and
contain 787 kL of waste, ~ 11 KL of which are supernatant. These tanks received
tributyl phosphate (TBP) waste in the early 1950s; then, during the mid-1950s, the
supernatant was transferred out, and first decontamination cycle (1C) ferrocyanide
scavenged (f) waste was placed on the TBP heel. During the 1960s and 1970s, a
variety of waste was transferred into and out of these tanks; however the solids
accumulation did not substantially change during these transfers.

R-RCW/EB (SORWT Group I)

This waste-type group is the most significant group predicted by SORWT in terms of
number of tanks and total waste volume. The 21® tanks within this group contain an
estimated 36,700 KL of total waste. Note that supernatant has been included in the
total waste volume for this group for sodium mass balance purposes. All of these
tanks can be found in three different 200 West Area Tank Farms, S, SX, and TX.
These tanks typically received a large amount of high-level REDOX waste (R) along
with lesser amounts of REDOX Cladding Waste (RCW) and a very small amount of
PUREX Cladding Waste (PCW) during the 1950s. This waste is most likely
responsible for any sludge accumulation in these tanks. These tanks also received
large amounts of evaporator bottoms (EB), a supersaturated, high-nitrate waste,
usually from the 242-S Evaporator, in the early 1970s. Despite the slightly different
processing history of these tanks between addition of the R in the 1950s and the EB in
the 1970s, it is believed that these two waste types predominantly dictate the physical
and chemical characteristics of the waste. For this evaluation, the 380 kL of PUREX
cladding waste (PCW) have been assigned to the PCW/ZrCW waste group, which
leaves a total of 36,320 kL total waste in this group.

EB/R (SORWT Group IX)

This waste group consists of five 200 West Area tanks, mostly from U Farm. These
tanks contain 7710 kL of waste, ~ 180 kL of which are supernatant. Initially, these
tanks held substantial amounts of supernatant before receiving solid wastes. Some
tanks were filled with metal waste (MW) from the Bismuth Phosphate Process in the
1940s, but these MW receivers were completely sluiced out in the early 1950s.

Large quantities of high-level REDOX (R) waste were then introduced into these
tanks and allowed to remain there for many years. In the early 1970s, large volumes

@

The SORWT Model originally assigned S-107 to this group, for a total of 22
tanks. For the detailed analyte evaluations in Section 3.0, S-107 was removed
from this group because it contains Zircaloy cladding waste.
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of R supernatant were transferred from the tanks and replaced with evaporator
bottoms (EB) from the 242-S Evaporator.

EB/CW (SORWT Group VI)
The eight tanks in this waste group contain 8730 kL of waste, ~440 kL of which are
supernatant. All of these tanks except TX-118 were filled with metal waste (MW)
from the Bismuth Phosphate Process in the early 1940s.or early 1950s; in the mid- to
late 1950s, the MW was sluiced from the tanks to recover the uranium. The order
that the tanks then received evaporator bottoms (EB) and cladding waste (CW) varies;
however, EB and CW are believed to be the primary and secondary waste types,
respectively.

EB/DW
Waste-type group (507 kL) assigned to TX-108. This tank received evaporator
bottoms (EB) and decontamination waste (DW), i.e., wash solution from equipment
decontamination efforts at the T Plant.

R-Sludge(Zr)
REDOX sludge containing Zircaloy cladding waste. This waste type has been
assigned to S-107 (1420 kL waste) for this evalution.

R-Sludge (SORWT Group IV)
This 10-tank waste-type group contains high-level REDOX (R) waste. S-104 received
R waste which still contained cladding waste (CW); all other tanks were filled with R
waste only after the CW was removed. Tanks SX-111 and SX-114 received a small
amount of EB waste from the REDOX waste evaporator. These tanks hold 4660 kL
of predominantly sludge-type waste (~ 10 KL are supernatant). Eight of these tanks
can be found in the SX Tank Farm, and all are located in the 200 West Area.

R/Mix
Waste-type group (329 KL of waste, 11 kL of which are supernatant) assigned to
TX-101. This tank received high-level REDOX (R) waste and a mixture of several

miscellaneous liquid wastes.

R/2C
Waste-type group (11 kL of waste, ~3 kL of which are supernatant) assigned to
U-204. This tank received high-level REDOX (R) waste and second decontamination
cycle (2C) waste from the Bismuth Phosphate Process.



R/DiaE (SORWT Group XXIV)
This pair of assumed leaker tanks contains 560 kL of waste. Tank U-104 initially
received metal waste (MW) from the Bismuth Phosphate Process in the 1940s, but
this waste was sluiced from the tank in the early 1950s. Tank SX-113 was not
released to operation until the mid-1950s. Both tanks exclusively received high-level
REDOX (R) waste after 1958. Diatomaceous earth (DiaE) was added to both tanks
after they were declared leakers, in an attempt to prevent the escape of liquid waste.

RCW/Mix and PCW/Mix (SORWT Group XVII)
This three-tank cascade waste group currently holds 609 kL of waste, ~ 68 kL of
which are supernatant. The cascade was initially filled with metal waste (MW) from
the Bismuth Phosphate Process in the 1940s and emptied in 1951. The cascade was
again filled with MW in 1955 but sluiced empty the following year. The empty
cascade was then filled with REDOX cladding waste (RCW) and, in the case of T-102
and T-103, PUREX cladding waste (PCW) beginning in 1957. This single waste type
remained until the early 1970s, when a mixture of several miscellaneous liquid wastes
was routed to these tanks. For this evaluation, RCW/Mix is assigned 382 kL. waste
and PCW/Mix is assigned 159 kL waste.

RCW (SORWT Group XVIII)
These three 200-Series tanks from U Farm contain only 49 kL of waste, of which
~11 KL are supernatant. The history of these tanks indicates that the predominant
waste type is REDOX cladding waste (RCW).

DSSF (SORWT Group XI)
This four-tank waste group contains a total of 8000 kL of waste, ~40 kL of which
are supernatant. These tanks initially received either plutonium-uranium extraction
(PUREX) high-activity, neutralized acid waste (P) or B Plant high-level waste from
waste fractionization process (B). However, all of these tanks were sluiced of their
contents in 1976. The waste types added to these tanks after sluicing were double
shell slurry feed (DSSF) and noncomplexed (NCPLX) waste, which are generic terms
describing the potential for further processing of the waste instead of the original
source of the waste.

CC/DSSF (SORWT Group XXIII)
This waste group is composed of two AX Farm tanks that contain 572 kL of waste,
~12 KL of which are supernatant. Both of these tanks were sluiced of their contents
in 1977, leaving a 23-KL heel of PUREX high-activity, neutralized acid waste (P).
The tanks then received wastes identified by unspecific waste names like complexed



concentrate (CC), double-shell slurry feed (DSSF), and post-1976 evaporator feed
(EVAP).

AR Sludge
Waste type assigned to AX-104 (26 kL waste). This tank contains neutralized
PUREX acidified sludge after strontium recovery in the AR Vault (AR). This tank
also received noncomplexed (NCPLX) waste, which is a generic term describing the
potential for further processing of the waste instead of the original source of the
waste.

CC/AR
Waste-type group (473 kL) assigned to A-106 . This tank received waste referred to
as complexed concentrate (CC) waste. This tank also received neutralized PUREX
acidified sludge after strontium recovery in the AR Vault (AR).

AR/PCW (SORWT Group XX)
Both of the tanks in this waste group, C-103 and C-106, are located in C Farm.
Tank C-103 contains 738 kL of waste, ~503 kL of which are supernatant. Tank
C-106 contains 867 kL of total waste. This group received metal waste (MW) from
the Bismuth Phosphate Process in the 1940s, which was removed in the early 1950s.
The tanks were then filled with tributyl phosphate (TBP) waste from the Uranium-
Extraction Process that was scavenged in the CR vault in the mid-1950s. Also during
the mid-1950s, these tanks received various quantities of PUREX high-activity,
neutralized acid waste (P) and cladding waste (CW). In the early 1970s, these tanks
received large quantities of a variety of liquid waste, which was later transferred out.
In 1976 and 1977, these tanks received a large transfer of strontium-leached sludge
(SRS), which added to the solids volume in the tank. These tanks also received a
large quantity of high-level solids as suspended particulates from sludge washing in
the AR Vault (Sr). These suspended solids settled in the tanks are considered a
significant contributor to the high radioactivity.

Tank C-106 has not been included in the wash and leach factor evaluation because
this tank is expeécted to be processed as part of privatization efforts. Results from
bench-scale testing of this tank are provided in Brooks et al. (1997).

P Sludge
Waste type (180 kL) assigned to A-104 and A-105. This tank contains sludge from
PUREX high-activity, neutralized acid waste (P).

"
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HS (SORWT Group XIV)
This four-tank group of 208-kL (55-kgal), 200-Series tanks is located in the C Farm.
These tanks received metal waste (MW) from the Bismuth Phosphate Process in the
1940s but were sluiced in the early 1950s. After sluicing, these tanks received waste
only from the Strontium Extraction Process at the Hot Semiworks (HS). The majority
of this waste was removed from these tanks in the late 1960s and early 1970s;
approximately 42 kL total waste remain.

PCW/ZrCW -
Waste type group (2720 kL) assigned to C-102 and C-104. These tanks contain
PUREX aluminum and Zircaloy cladding wastes (PCW/ZrCW). An additional
380 kL. PCW has been assigned to this group from waste group R-RCW/EB, for a
total of 3100 kL waste.
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1.0 Imtroduction

After the primary mission at the Hanford Site changed from plutonium production to

environmental restoration (1990), the Tank Waste Remediation System (TWRS) was
established by the U.S. Department of Energy (DOE) to safely manage and dispose of high-
level wastes (HLW) stored in the underground tanks. A key element of the disposal
activities under TWRS involves establishing a reference strategy for pretreating wastes prior
to disposal. Pretreatment strategies include utilizing processes and equipment to separate
and/or destroy waste components to minimize treated waste volumes and to produce waste
fractions that are compatible with final waste forms and their disposal criteria.

The currently envisioned pretreatment strategy proposes 1) to remove radionuclides
from the aqueous waste fractions to produce streams suitable for disposal as low-level waste
(LLW) and 2) to use washing and selective leaching strategies to remove elements from
sludges expected to drive HLW production, i.e., aluminum, phosphorus, and chromjum.
The effect of this pretreatment strategy on final waste volumes is evaluated in systems
engineering studies, such as the TWRS Process Flowsheet (Orme et al. 1996), by employing
assumptions about the chemical and physical behavior of the wastes. Included in these
assumptions are wash and leach factors, i.e., the fraction of each waste component expected
to dissolve or to leach from waste streams during various processing steps.

Before 1996, the single-shell tank (SST) and double-shell tank (DST) waste
inventories were partitioned into soluble (salt) and insoluble (sludge) portions based on the
judgment of experienced personnel. Estimated sludge wash factors were employed to further
separate residual soluble material from the insoluble sludge portion. These estimated sludge
wash factors (Boomer et al. 1993) were derived from a very limited set of available data.
Portions of this set were updated in 1994 by the TWRS Pretreatment Chemistry Evaluation
Task by analyzing results from waste characterization studies of 27 SST sludges (Colton
1995).

Since 1994, as part of the TWRS Program to provide experimental data and a
technical basis for wash and leach factors, washing and caustic leaching tests of Hanford tank
wastes have been performed by Pacific Northwest National Laboratory (PNNL)® and Los
Alamos National Laboratory (LANL). In 1996, the Pretreatment Chemistry Evaluation Task

(@)  Operated for the U.S. Department of Energy by Battelle under Contract DE-ACO6-
76RLO 1830.
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incorporated data from these tests [22® individual SST wastes] into the partitioning factors
for the SST waste solids inventory, i.e., sludges, salt cake, and associated interstitial liquid.
A weighting methodology was developed that derived overall wash and leach factors for a
composite SST inventory, rather than only an assumed insoluble portion (Colton 1996). The
purpose of considering the entire inventory was to provide a more representative picture of
the partitioning behavior of the analytes during envisioned waste retrieval and processing
activities.

This report updates partitioning factors for the composite SST waste solids inventory,
based on recent experimental data. These data originated from wash and leach tests
performed on an additional nine SST wastes; from extended leaching studies; from oxidative
dissolution studies; and from a scaled-up wash and leach test. The data sources and
methodology used in the evaluation are summarized in Section 2.0. Updated wash and leach
factors are presented in Section 3.0 in the form of detailed evaluations by analyte.
Conclusions and recommendations are given in Section 4.0. Section 5.0 lists the references
cited throughout the document. Supporting worksheets—individual tank data summary
worksheets and tank-specific, experimental washing and leaching data summary worksheets—
are contained in Appendices A and B, respectively.

(@  Washing and leach tests were completed for 23 SST wastes; however, data for
SX-108 were not available for consideration in the 1996 evaluation.
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2.0 Data Sources and Methodology

In FY 1997, the Pretreatment Chemistry Evaluation Task was requested to evaluate
SST wash and leach factors and include data from the most recent experimental studies
performed with Hanford tank wastes. The data sources, the methodology, and the work
completed in FY 1997 are discussed in the following sections.

2.1 Data Sources

Information needed to construct overall wash and leach factors included data
generated over the years as part of characterization, washing and leaching, oxidative
dissolution, scale-up, and radionuclide removal studies. The data sources are listed in
Table 1.

2.2 Methodology

_The weighting methodology (Colton 1996) was used to generate the results discussed
in Section 3.0. The methodology is highlighted below, along with activities completed in

FY 1997.

Prepare Individual Tank Waste Data Summary Worksheets

Individual Tank Waste Data Summary Worksheets are prepared to provide tank-
specific analyte inventory values. These inventory values are calculated from analyte
concentrations obtained from characterization reports and databases; the waste density; and
the tank waste volume (Hanlon 1996).

Tank Waste Data Summary Worksheets were completed for 10 SST wastes
(Appendix A) in FY 1997, three of which (C-104, C-105, and C-107) are revisions to
worksheets prepared in previous years.

Prepare Experimental Washing and Leaching Data Summary Worksheets

Experimental Washing and Leaching Data Summary Worksheets are prepared for each
waste to translate the experimentally determined percentage of a specific analyte inventory
removed by washing or leaching into mass [in terms of metric tons (MT)]. Analyte
inventories are obtained from the individual Tank Waste Data Summary Worksheets.



Table 1. Data Sources for 49 Single-shell Tanks Used in This Evaluation

Sludge Washing/ Radionuclide
Characterization Data Leaching Data Removal Test Data
Tank 1986 or later 1994 or later 1980 or earlier
A-103 Colton (1995) [data from - -
Weiss and Schull (1988a)]
A-106 Colton (1995) [data from - -
Weiss and Schull (1988b)]
B-104 Colton (1996) [data from Temer and Villarreal (1996) -
Field et al. (1996a)]
B-105 - - Schulz (1980)
B-106 Worksheet provided in Temer and Villarreal (1997) -
Appendix A [data obtained
from McCain et al. (1996)]
B-110 Colton (1995) [data from Lumetta and Rapko (1994) -
PNNL letter report to WHC]
B-111 Colton (1995) [from Rapko et al. (1995) -
Giamberardini (1993)] Rapko et al. (1996)
B-201 Colton (1995) from [data Lumetta and Rapko (1994) -
from WHC (1993a)]
B-202 Colton (1996) [data from Temer and Villarreal (1995) -
TWINS database]
BX-103 Worksheet provided in Temer and Villarreal (1997) -
Appendix A
BX-104 Colton (1995) [data from - -
Weiss and Schull (1988c)]
BX-105® Colton (1995) [data from Temer and Villarreal (1995) -
Weiss and Schull (1988d)]
BX-107 Colton (1995) [data from Rapko et al. (1995) -
Kristofski (1993)]
BX-109 Colton (1996) [data from Temer and Villarreal (1996) -
Field et al. (1996b)]
BY-104 Colton (1996) [data from Lumetta et al. (1996) -

TWINS database]




Table 1. cont’d.

Sludge Washing/ Radionuclide
Characterization Data Leaching Data Removal Test Data
Tank 1986 or later 1994 or later 1980 or earlier
BY-108 Worksheet provided in Lumetta et al. (1997) -
Appendix A [data from
Baldwin et al. (1996b)]
BY-110 Colton (1996) [data from Rapko et al. (1997) -
TWINS database] Lumetta et al. (1996)
C-103 Colton (1995) [data from Rapko et al. (1995) -
Weiss and Schull (1988¢)]
C-104 Updated worksheet provided Temer and Villarreal (1997) -
in Appendix A [data from
Baldwin et al. (1997), Fritts
(1996)}]; original worksheet
in Colton (1995) [data from
Weiss and Schull (1988f)]
C-105 Updated worksheet provided Temer and Villarreal (1997) -
in Appendix A; original
worksheet in Colton (1995)
_[data from Weiss and Schull
(1988g)]
C-107 Updated worksheet provided | Results from scale-up tests by -
in Appendix A; original Brooks et al. (PNNL) provided
worksheet in Colton (1995) | in Appendix B; small-scale tests
[data from Bell et al. (1995)] Temer and Villarreal (1995)
Lumetta and Rapko (1996)
C-108 Colton (1996) [data obtained Temer and Villarreal (1995) -
from TWINS database]
C-109 Colton (1995) [data from Lumetta and Rapko (1994) -
. Simpson et al. (1993a)]
C-110 Colton (1995) [data from - -
WHC (1993b)]
C-112 Colton (1995) [data from Lumetta and Rapko (1994) -
Simpson et al. (1993b)}
S-101 Worksheet provided in Lumetta et al. (1997) -
Appendix A [data from

Kruger et al. (1996)]




Table 1. cont’d.

Sludge Washing/ Radionuclide
Characterization Data Leaching Data Removal Test Data
Tank 1986 or later 1994 or later 1980 or earlier
S-104 Colton (1995) [data from Lumetta et al. (1997) -
Kocher (1993)] Temer and Villarreal (1995)
Rapko et al. (1995)
" S-105 - - Schulz (1980)
S-107 Colton (1996) [data obtained Rapko et al. (1997) -
from TWINS database] Lumetta et al. (1996)
S-109 - - Schulz (1980)
u S-110 - - Schulz (1980)
S-111 Worksheet provided in Lumetta et al. (1997) -
Appendix A [data from
Conner et al. (1997),
Steen (1996)]
§X-102 - - Schulz (1980)
SX-103 - - Schulz (1980)
$X-108 Worksheet provided in Rapko et al. (1997) -
Appendix A [data from Lumetta et al. (1996)
Eggers (1996), Eggers
et al. (1996)]
S§X-113 Worksheet provided in Temer and Villarreal (1997) -
Appendix A [data from
Temer and Villarreal (1997)]
T-102 Colton (1995) [data from - -
WHC (1993c)]
T-104 Colton (1995) [data from Temer and Villarreal (1995) -
WHC (1993d)] Rapko et al. (1995)
T-105 Colton (1996) [data obtained - -
from TWINS database]




Table 1. cont’d.

Sludge Washing/ Radionuclide
Characterization Data Leaching Data Removal Test Data
Tank 1986 or later 1994 or later 1980 or earlier
T-107 Colton (1995) [data from Temer and Villarreal (1995) -
WHC (1993¢)]
T-108 Baldwin et al. (1996a) - -
T-111 Colton (1995) [data from Rapko et al. (1995) -
WHC (1993f)]
TX-116 - - Schulz (1980)
TY-102 Colton (1996) [data from - -
Weiss and Mauss (1987a)]
TY-104 Colton (1995) [data from Temer and Villarreal (1995) -
Weiss and Mauss (1987b)]
TY-105 Colton (1995) [data from - -
Weiss and Mauss (1987c)]
TY-106 Colton (1995) [data from - -
Weiss and Mauss (1987d)]
U-110 Colton (1995) [data from Lumetta and Rapko (1994) -
Brown and Jenson (1993)]

(a) Data from this tank have not been included in this evaluation because of discrepancies in projected
inventories derived from core samples obtained in 1986 and auger surface samples obtained in 1994. (The
auger method generally was used to sample the first 8 inches of solids on the tank waste surface.) These
samples may be representative of cladding waste, the last type of waste added to this tank. Washing and
leaching tests were performed only on the auger surface sample.

Experimental Washing and Leaching Data Summary Worksheets were completed for
14 SST wastes (Appendix B) in FY 1997, five of which (B-111, BY-110, C-107, S-104, and
S-107) are revisions to worksheets prepared in previous years. These revisions reflect new
data from oxidative and enhanced leaching studies, and for C-107, the results from scale-up
tests performed with larger quantities of waste.




Perform Analvte Wash and Leach Factor Spreadsheet Evaluations

Individual analyte data from the Experimental Washing and Leaching Data Summary
Worksheets are entered into a spreadsheet in terms of 1) analyte inventory; 2) analyte
removed with washing; 3) analyte removed with alkaline leaching; and where applicable,

4) analyte removed with oxidative dissolution methods. In this spreadsheet, the analyte
masses are then weighted according to the volume contribution of their characteristic waste
type. The relationship among individual tank wastes and their characteristic waste types,
according to the Sort on Radioactive Waste Type (SORWT) Model (Hill et al. 1995), is
depicted schematically in Figure 1 at the end of this section.

The following assumptions are incorporated into the spreadsheet:

e  Characteristic waste-type groups with no available individual tank waste data are
assigned representative tanks that are believed to have similar waste compositions,
e.g., first-cycle bismuth phosphate waste (1C) and first-cycle bismuth phosphate waste
with additional salts added to the waste from evaporator campaigns (1C/EB).

®  Mass of analyte in a particular characteristic waste type M, is given by:

v, )
MA(c) = E mA@ ( TV
LV
where
M, = mass of analyte in a particular waste type
m, = mass of analyte in an individual waste
\'A = volume of characteristic waste
V, = volume of individual waste

Tank volumes for wastes that contribute only wash data are not included in the
summation of volumes used to weight leach data.

e  For waste types originating from the Purex Process, where wash information derived
from characterization analyses is available, metric tons of analyte leached are
calculated using leach factors from a waste type expected to exhibit similar leaching
behavior. Specific assumptions are noted at the end of each analyte worksheet.

e  Waste in C-106 is not included in calculations because this tank is expected to be
processed as part of privatization efforts.



e  For wastes that were tested by both PNNL and LANL, e.g., T-104, metric tons of
washed and leached analyte are calculated by averaging the results from each analysis.
In some cases, results for a minor analyte were only reported by one laboratory.

e Redox wastes that were tested by Schulz (1980) are included for highly soluble
anions, i.e., Na and **’Cs, and for Al spreadsheet evaluations. In the case of Al,
wastes from S-109, SX-102, and SX-103 were included to represent Redox tanks with
lower Al inventories.

Partitioning behavior and wash and leach factors resulting from the spreadsheet
"evaluations are summarized, by analyte, in Analyte Wash and Leach Factor Evaluation
Worksheets. Results from the spreadsheet evaluations performed in FY 1997 are detailed in
Section 3.0.
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Process LANL Defined Waste Stroam Characteristic Waste-Type Tank  Vol(kL)
SORWT Group Sofids
:
1C
Sludge 1670 kL.
[B107_]
1C/EB vin
Sludge 3050 kL
BiCake 575 KL
[(Bx12 ]
1c C-107 1040
BiPO4 Sludge 12500 kL 1C/CW X e
Sludge 20100 kL Sludge 2830 kL
~42% SST Studge
~15% SST waste U110 7os R
1C-7 170 kL U-112__| Boil
1crer i
Siudge 2610 kL
[1CFeCN) 757 WL ] [1cEEE aar i | [ TY101  447]
2C/EB 1140 kL B-104 1400
B1Cake 261 kL
2056 i
Sludge 1930 kL
2C
Sludge 5680 KL [ 7110 ]
2cz2e xv
Sludge 3380 kL
224
Sludge 1140 KL
224 ] B-201 110
Sludge 1040 kL.

Figure 1.

KEY
* The process, wasts stream, and wastls grouping boxes
are intended to be proportional to the volume of solids
that correspond to these boxes.
* Characteristic wasts-type groups originated from the
Sort on Radioactive Waste Type (SORWT) Model.
* LANL defined waste streams represent, for the most

part, the various process streams.

* Shading:
Dark - Washing & Leaching Data Available

Light—C Wash Data Availabi

Double Box - Schulz (1980) Data

B-203 | | T-201] |

T-203 |

B-204 | | T-202 | | T-204

Pictorial Summary of Relationships Among Chemical Processes/Campaigns,
Waste Streams, Characteristic Waste-type Groups, and Single-shell Tanks
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Process LANL Deflned Wasto Stream Characteristic Wests-Type Tenk  Vol(kl)
SORWT Group Solids
TBPIEB 0
Sludge 814 KL [Tx103]
8P ETEns ]
Sludge 874 kL
78P [Bx101_] [(Bxd06_ |
Sludge 3790 kL TBP/CW v | BX-102 | [ Bx-108 ]
Sludge 2560 kL | BX-103 235} BX-109 731
SaltCake 10 K [EERa0d e o101 |
’ [(Bx105__ 10| Nashing and leaching tests performed; h noti
TBP TBP/IC(F). xa [TY-A03_ &13) inthis on due to p in peojected i
Studge 7570 KL Studge 776 kL
~16% SST Sludge TFeCN TBP(FY/1C P/ C-108 250
5% SST Weste Sludge 1130 kgal Sludgs 1030 KL | C-109 230
PFeCN
Studge 2650 kgal
TBP(FYE m
Sludge 2410 kL
BYits Cake 12700 kL
Evaporator Bottoms BYits
SaftCake 87400 kL SaiCake 15200 kL
~65% SST Wasts ~17% SST SattCake
[CBv-10z_]
TBP/EBits xix
Siudge 310 kL
SaitCake 2580 ki
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Process LANL Defined Waste Stream Characteristic Waste-Type Tank Vol (kL)
SORWT Group Sollds

Boil| SX-114_] soit
SX-107 | Boil
Flowsheet #4 REDOX 1’4 SX-108 k¥Il Boil

Flowsheet #5 Sludge 4650 ki

Flowsheet #56
Flowsheet #7 Boil

Flowsheet #8 [ SX-112 | Boil
Flowsheet #9

Boil * Contains 10% RCW.

Sludgs 12500 kL |r72C 8kl | U-204

REDOX xav IEEEES
Sludge 12900 kL |RMix 318 kL | [ 1101
~27% SST Sludge |RCWMx 382kl | xwvir [ T-101

~10% SST Waste [rew 38 kL | xviit [ U-201 U-202

[ U-203

$-101 1370 =
$-102

5-103

| S-105 1730]
$-108

S-107(Zr) 1420
$-108

[_s-109

| S110 1480

!

0

©
=

S-111 2256
S-112

EEI
g

|__SX-103 2450] Boit

102

-105

SRR
3|22

7
-k
g

Evaporator Bottoms -107
(cont'd) S1

SaftCake 26700 kL

i

~31% SST SaltCake

R-RCW/EB 1
Sludge 5440 kl.
S1Cake 26700 kL
T2 Cake 5590 kL




Process

Evaporator Bottoms

(cont'd)

LANL Defined Waste Stream Characteristic Waste-Typ Tank Vol (kL)
SORWT Group Solids
R-RCWJEB (cont) 1
81 (cont)
T2
SaftCake 22300 kL
~26% SST SaltCake
[ 8105 1160]
TX-112
£anc "
Sudgs 15110
BfCske 1160 kL RIS 02 X242
T2Cake 13800 KL [ Txiie 2]
T1 Cake 2420 kL TX-117
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Process LANL Deflned Waste Stream Characteristic Waste-Type Tank Vol (kL)
SORWT Group Solids

T2 (cont) EB/1C (cont) "

|_Esmw 507 kL]

TX-108

EBR x
Sludge 481 kL
T2 Cakeo 2420 kL
R1 RTCake 4530 kL U111 | Boil

Y
-
o

SaltCake 10400 kL

~12% SST SaltCake
Evaporator Bottoms
(cont'd)
T EBICW vi
SaftCake 3750 kL Studge 1190 kL
~4% SST SattCake B1Cake 3K
TiCake 1310 KL
RfCske 5750 kL
B7
SaftCake 2040 KL
~2% SST SaltCake
{CcoDSSF seo . | o [ AX-102 |
DSSF Xi
A1 Sludge 1460 kL AN
SatiCake 7040 KL AfCske 6500 kL
~8% SST SaltCake
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Process Waste Streams Characteristic Waste-Type Tank Vol (kL)

SORWT Group Solids
PUREX Supernatant and Sludge
p (PSN)toCs R y |DSSF (cont) X1
Sludge (PSL) to Sr Recovery
- Sludge Supematant (PSS) [ PSludge 173 & | | A-104 | |_A4d05 ]
- Acidified Sludge (PAS) CC/AR 473 kL
PUREX - Neutralized PAS —> AR sludge  [AR Sludge 26 kL | [AX-102 ] *This tank has been removed from the cverall wash and leach
Sludge 6430 kL Sludge 6430 kL AR/PCW factor evaluation b this tank is exp dto be
~15% SST Sludge Sludge 980 kL p as part of pvatization efforts.
~5% SST Waste PCWMx 159 kL
PowzcH
Sludge 2720 KL

[_Hs? a2k | xwv [ _c21 ] [ ca02 ] [ ca3] [ c204 |
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3.0 Results

Wash and leach factor evaluations have been completed to date for 16 nonradioactive
analytes (Al, Ba, Bi, Ca, Cd, Cr, Fe, Mg, Mn, Na, Ni, PO,, Si, Sr, U, and Zr) and two
radioactive analytes (*Cs and *Sr). Partitioning factors for sulfate cannot be computed
from currently available data. Sulfate concentrations, which are needed to derive a total SST
sulfate inventory and are obtained from characterization studies, in most cases are based on
jon chromatography analyses of water-leached samples. Therefore, actual sulfate inventories
for individual tank wastes only can be assumed to be greater than or equal to the inventories
derived from water leach concentrations.

Evaluation results are detailed in analyte worksheets at the end of this section. These
worksheets show the calculated distribution of a particular analyte (in metric tons) among the
wash and leach steps and in the residual solids. An analyte-specific wash factor (% analyte
removed from initial solids); leach factor (% analyte removed from washed solids); and, in
some instances, oxidative leach factor (% analyte removed from washed and leached solids
by oxidative leaching methods) also have been calculated. Examples of additional
information that can be readily extracted from these analyte worksheets are listed below:

e tanks that have an unusually high inventory of a particular analyte; e.g., C-112
has a very high inventory of uranium.

e  characteristic wastes groups that contain a large fraction of a particular analyte
inventory; e.g., the sodium, aluminum, and chromium inventories appear
concentrated in tanks that contain Redox/Evaporator Bottom wastes.

Table 2 compares the partitioning behavior for individual SST analytes using 1996
and updated 1997 partitioning factors. The 1997 factors are applied to both the TWRS and
best-basis® SST inventories. While the aluminum and chromium wash factors decreased
compared to last year (31% to 24% for Al and 59% to 35% for Cr), the leach factors
increased dramatically (60% to 88% for Al and 14% to 78% for chromium). In addition,
data resulting from longer alkaline leach times (S-104 and $-107) and from oxidative
leaching studies (SX-108) further reduced the mass of expected residual solids for both
aluminum and chromium.

(@) Best-basis SST analyte inventories are calculated by subtracting the TWRS DST
analyte inventories (Shelton 1996) from standard analyte inventories (Kupfer et al.
1997).
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These factors will be incorporated into process flowsheets in the TWRS Operation
and Utilization Plan (Kirkbride et al. 1997), where the wash factors will be used to partition
the SST inventory into soluble and insoluble portions, and the leach factors will be used to
further remove bulk analytes, such as aluminum, chromium, and phosphate, along with
minor components.
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Analyte Wash and Leach Factor

Evaluation Worksheets

U e e s



Element: Al
BiPO4 .
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type| Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (k.) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1C 1670
cr 170
1C/EB 3050
1C({fVEB 447
5337 T-104 1670 0.303 0.97 19.3 61.68 11.60 37.06 312 99.71
T-105 (W) 374 0.0738 189
c-107 897 0.639 39.0 63.9
T-107 €55 0.57 11.9 16
U-110 04 1wz 145 177
1CICW 2830 2627 3.0528 3.29 195.9 245.74 76.85 48,08 275.8 29711
T-108 (W) 167 0.127 0.572
C-110 (w) 708 1.03 124
B-106 443 0.454 0.941 1.62
BX-107 1302 0223 15 23
1CTBP 2620 2620 1.834 183 15 2252 20.06 1254 36.892 36.89
2C/EB 1400 B-104 1400 0.202 0.20 19 . 180 126 126 3.36 336
B-110 927 0 0.277 1.54
B-111 893 Q 0.03 0.030 152
2C/5-6 1930 1820 1] 0.00 0,307 0.33 0.030 0.06 272 285 3.06 324
2C1224 3380 T-111 1715 0 0.00 0.14 0.28 084 1.85 1.08 213
B-201 106 0.18 0.643
B-202 102 0.016 01
224 1040 208 0 0.00 0.196 0.98 0.55 274 0.743 3.72
B-105 1158 0.432 0 1.84
TY-102 242 0.0012 0 032
TX-116 2388 0.221 0 431
EBI1C 18100 3788 0.6542 3.13 0 0.00 5.82 27.79 6A7 30.92
Total (MT) 942 33343 0.06 134.17 477.08
% Inventory 0.15 528 0.00 213 7.56
TBP ]
TBPISt 568 C-105 568 0 0.00 147 147.00 172 1.72 148.72 148.72
TBP/DiaE 64| TY-106(w) 64 0.0003 0.00 0326 033 0.28 028 0.604 0.60
TBP/EB 814 BY-104 1540 77.7 389 118
TBP(f)/EB 15100 BY-110 1510 28 0.597 0.62 29.8
TBP/EBits 2880 BY-108 863 254 3.635 40.39
18804 3913 13114 630.00 43.132 207.27 0.62 7.72 13.34 59,35 188.19 904.35
TBP 874 TY-105(w) 874 0.003 0.003 128 1.28 1.28 128 256 2.56
BX-104 (w) 363 0.783 311
BX-103 235 0.268 26.49 26.84
BX-109 31 1.28 076 209
TBPICW 2570 1329 2331 4.51 27.25 95.80 3045 15.77 60.03 116.09
TBP/MC{f) 776 TY-104 183 0.228 1.09 135 643 0.92 439 25 11.90
C-108 250 0513 15.3 16.9
C-109 235 1.72 26.1 344
C-112 394 267 6.41 107
TBP(f)/1C 1030 879 4303 6.08 47.81 59.29 9.29 11.52 62 76.88
Total (MT) 641.68 517.39 7.72 94.31 1261.10
% Inventory 10.17 8.20 0.12 1.50 20.00
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Element: Al (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (k) Tanks Vol (kL) Tank Wasts Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
R/Mix 318
Ri2C 8
R-Sludge 4650
RCW/Mix 382 S-104 1109 5.889 188 196.29
RCW 38] sx-108 329 3.208 19.127 53.45
5396 1438 9,097 34.14 207127 s 0.00 33.53 125.80 249.75 93717
RIDIaE 560 SX-113 98 0.016 0.091 1406 8.03 0.18 1.02 1.6 9.14
R-Sludge(Zr) 1420 s-107 1420 0 0.00 156 156.00 30.20 30.20 53.80 53.80 240 240.00
S-101 1616 28.45 . 2371
R-RCW/EB 36320 S-111 256 2239 (based on 98% leach in 2239
EBR 7530 $-109 2150 304 S-101 and S-111) 34
EB/CW 8290 §X-102 2029 20.70 234
EBDW 5071 X103 1612 985 89
52647 9663 111.79 609.07 408.2 2223.78 0.60 8.33 4538 528.3 2878.23
Total (MT) 643,29 3165.05 3020 226.00 4084.55
% Inventory 10.20 50.18 048 3.58 64.45
PUREX
DSSF 7960
CCIDSSF 560
8520 A-103 (w) 1385 217 17040 1.76 10.83 144 8.86 30.9 190.03
ARIPCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 0 0.00 218 4.50 237 487 4.56 937
PCW/Mix 159} T-102 (w) 72 0.102 023 18.6 41.08 20.10 4438 38.8 85.68
PCWIZrCW 3100 C-104 1117 6.56 18.21 64.14 178.01 219 6.08 72.89 20229
CCIAR 473] A-106 (w) 473 756 7.56 8.016 8.02f 1.12 112 16.7 16.70
Total (MT) 196.39 24243 0.00 65.31 504.13
% Inventory 3.11 3.84 0.00 1.04 7.99
TOTAL (MT) 1490.78 4258.29 37.99 515.80 6306.86
Distribution 24 68 0.6 8
Wash Factor 24|% initial solids
Leach Factor 88|% washed solids
Enhanced Leach Factor 6.8]% hed and leached solids % of (Expected) SST Inventory Accounted For: 101

Leach factor from tests performed with ARIPCW (Purex) waste (C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes.

Best-basis Tofal inventory

less C-106 Estimated Inventory

less TWRS DST Inventory

Expected SST Inventory
This Evaluation

Expected Inventory Accounted for

(M7)

7845
44

=1560

6241
6307

101

%
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Element: Ba
BiPO4
Oxidative Leach Residual Solids
Wash Leach {after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
ic 1670
1cr 170
1CIEB 3050
1C(f)EB 447
5337 T-104 1670 0.0002 0.00 0 0.00 0.02 0.06 0.02 0.06
c-107 897 1] 0.01 0.51
T-107 655 0 0 0.05
U-110 704 0.0058 0 005
1CICW 2830 2256 0.0058 0.01 0.01 0.01 0.59 0.75 0.61 077
C-110 (W) 708 0.0007 0.0064
B-106 443 0.0007 0 0.010
BX-107 1302 [} 0 0.024
1CITep 2620 2453 0.0014 0.00 0 0.00 0.04 0.04 0.0404 0.043
2C/EB 4400 B-104 1400 0 0.00 0 0.00 0.01 0.01 0.013 0.013
B-110 927 0 0 0.03
B-111 893 0 0 005
2CI5-6 1930 1820 0 0.00 0 0.00 0.00 0.08 0.08 0.08 0.08
2CI1224 3380 T-111 1715 0.0008 0.00 0.00 0.13 0.25 0.13 026
B-201 106 0.001 0 0.05
B-202 102 .0.002 0 0.20
224 1040 208 0.003 0.02 0 0.00 025 124 025 125
EBNMC 18100 TY-102 242 0.0025 0.19 0.00 0.00 0.19 0.0051 0.38
Total (MT) 0.21 0.01 0.00 263 286
% Inventory 1.10 0.06 0.00 13.60 14.77
TBP
TBPIST 568 C-105 568 L1} 0.00 0.00009 0.00009 0.01 0.01 0.0094 0.009
TBP/DiaE 64| TY-106 (w) 64 0.0007 0.0007 0.00 0.12 012 0.116 012
TBP/EB 814 BY-104 1540 0 0 0.076
TBP{f)/EB 15100 BY-110 1510 0 0 0.13
TBP/EBits 2890 BY-108 863 _— 0 0.13
18804 3913 0 0.00 0 0.00 0.00 034 1.61 0.336 1.61
TBP 874 TY-104 163 0.0003 0.002 0.00 0.02 011 0.02 011
BX-104 (w) 363 0.0006 1.08
BX-103 235 0.0006 0.0002 0.0038
BX-109 731 ] [t} 004
TBPICW 2570 4329 0.0012 0.00 0.0002 0.00 142 2147 1.1238 247
TBP/C(f) 776 TY-104 163 0.0003 0.001 0.00 0.02 0.09 0.02 0.10
C-109 235 0 0 0.03
C-112 384 4] 0 0.05
TBP{f)/1C 1090 628 0 0.00 0 0.00 0,08 0.14 0.08 0.14
Total (MT) 0.01 0.00 0.00 425 425
% inventory 0.03 0.00 0.00 2185 21.98
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Element: Ba (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (id) Tanks Vol (id) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix 318
RI2C 8
R-Sludge 4280
RCW/Mix 382 S-104 1109 0.0005 0.06
RCW 38| sx-108 329 )] 0 008
5026 1438 0.0005 0.00 0 0.00 0.00 0.14 043 0.14 049
RIDIaE 560 SX-113 98 0.00005 0.0003 0.0006 0.003 0.00 0.02 0.005 0.03
R-Sludge (Zr) 1420 s-107 1420 0.00 0.00 0.00 0.04 0.04 0.04 0.04
R-RCWI/EB 36320
EBR 7530
EB/ICW 8290 S-101gw 1616 Less than value
EB/IDW 507 S-111 258 . Not anatyzed
52647 3872 0.00 0.00 0 0.00 0.00 0.00 0.00 0.0 0.00
Total (MT) 0.00 0.00 0.00 0.55 0.56
% inventory 0.01 0.02 0.00 285 288
PUREX
DSSF 7960
CCIDSSF 560
8520 A-103{(w) 1385 0.008 0.05 0.00 1.06 6.53 107 6.58
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
'483 C-103 235 0.016 0.03 ¢ 0.00 1.54 347 156 3.21
PCWMIx 159 T-102(w) 72 0 0.00 0.00 0.00 0.00 0.0015 0.00
PCW/ZICW 3100 C-104 1117 0 0.00 0.0004 0.001 0.12 033 0.12 033
CC/AR 473  A-106 (W) 473 0.016 0.2 0.00 154 1.54 1.56 156
Total (MT) 0.10 0.00 0.00 11.59 11.68
% Inventory 0.51 0.01 0.00 59.86 60.37
TOTAL (MT) 0.32] 0.02 0.00 19.02 19.35
Distribution 1.6 0.1 0.0 983
Wash Factor 2{% initial solids
Leach Factor 0.1{% washed solids
Enhanced Leach Factor 0|% hed and leached solids % of (Expected) SST Inventory Accounted For: Not available
(MT)
Best-basis Total Inventory Not available
less C-106 Estimated Inventory S21
less TWRS DST Inventory
Expected SST Inventory Notavailable
This Evaluation 19
Expected I tory A ted for Not available %
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Element: Bi
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative  Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1C 1670
1cr 170
1CEB 3050
1C(fyEB 447
5337 T-104 1670 (1] 0.00 0 0.00 3640 11633 364 11633
T-105 (w) 371 0.0031 0.506
C-107 897 0 0.42 15.2
T-107 655 0.004 0.041 118
U-110 704 ] [1} 147
1CICwW 2830 2627 0.0071 0.01 0459 0.58 41.74 44.88 42.206 4547
T-108 (W) 167 1} 0.151
C-110 (W) 708 0.1- 14
B-106 443 [} 0.0015 1.52
BX-107 1302 1} 0 377
1CITBP 2620 2620 0.1 0.10 0.0015 0.0023 5327 53.27 53.371 53.37
2C/EB 1400 B-104 1400 1 0.00 0.708 0.71 20.09 20.09 20.8 20.80
B-110 927 0 0 252
B-111 893 0 0 26
2CI5-6 1930 1820 0 0.00 ] 0.00 0.00 47.80 50.69 478 §0.69
2C1224 3380 T-111 1715 0 0.00 ] 0.00 48.90 96,37 489 9637
B-201 106 0 0 137
B-202 102 0 0.002 437
224 1040 208 ] 0.00 0.002 0.01 18.07 90.34 18.07 90,35
B-105 1158 0 0 [/}
TY-102 242 0.004 0 0.051
TX-116 2388 0 1] ]
EB/C 18100 3788 0.004 0.02 0 0.00 0.05 0.22 0.051 0.24
Total (MT) 0.13 1.30 0.00 47220 473.62
% Inventory 0.02 024 0.00 88.50 88.77
TBP
TBPIST 568) C-105(w) 568 0.062 0.062 0 0.00 049 049 055 0.55
TBP/DIaE 64§ TY-106(w) 64 0.0009 0.00 0.00 0.52 052 0.52 052
TBPI/EBits 2890
TBP/EB 814 BY-104 1540 0 0 0.19
TBP(fEB 15100 BY-110 1510 0 0 21
18804 3050 1] .00 [ 0.00 0.00 229 1412 228 14.12
TBP 874| TY-105(w) 874 0.0096 0.0036 0 0.00 051 0.52 052
BX-104 (w) 363 0.0075 0 0.92
BX-103 235 o} 0.00002 0.01
BX-109 731 [1] 0.001 043
TBPICW 2570 1329 0.0075 0.01 0.00102 0.00 135 261 1359 263
TBPIC(f) 776 TY-104 163 0.002 0.01 0.038 0.18 483 22,99 487 23,18
C-108 250 0 0 413
C-109 235 0 0 3.46
C-112 394 1] Q . 378
TBP(fMC 1080 879 0 0.00 0 0.00 137 14.10 137 14.10
Total (MT) 0.10 0.18 0.00 55.34 55.62
% Inventory 0.02 0.03 0.00 10.37 10.42
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Element: Bi(Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) |](after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
R/Mix 318
Ri2C 8
R-Sludge 4280
RCW/MIx 382 S-104 1109 0 0 0.03
RCW 38 sx-108 329 NR NR 004
5026 1438 0 0.00 0 0.00 0.00 0.07 0.24 0.07 0.24
R/DIaE 560 SX-113 98 0.00001 0.0001 0.0002 0.0003 0.00 0.00 0.0006 0.00
R-Sludge (Zr) 1420 S$-107 1420 [} 0.00 0.01 0.01 0.00 0.07 0.07 0.08 0.08
R-RCW/EB 36320
EBR 7530
EBICW 8280 S-101p. 1616 Not reported
EB/DW 507 S111 256 Not reported
52647 3872 0.00 0.00 0 0.00 .00} 0.00 0.00 0.0 0.00
Total (MT) 0.00 0.01 0.00 0.32 0.33
% Inventory 0.00 0.00 0.00 0.06 0.06
PUREX
DSSF 7960
CCIDSSF 560
8520 A-103(w) 1385 0.161 0.93 0.00 041 255 0.575 3.54
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 c-103 235 0 0.00 0.08 0.16 0.00 0.00 0.08 0.16
PCW/Mix 159 T-102(w) 72 0 0.00 0 0.00 0.00 0.00 0 0.00
PCWIZrCW 3100 C-104 1117 0 0.00 1] 0.0¢ 0.04 0.11 0.039 0.11
CCIAR 4731 A-106 (W) 473 0.036 0.036 0.00 0.13 0.13 017 0.17
Total (MT) 1.03 0.16 0.00 2.79 3.98
% Inventory 0.19 0.03 0.00 0.52 075
TOTAL (MT) 125 1.65 0.00 530.65 533.55
Distribution 0.2 03 0.0 995
Wash Factor 0.2|% initial solids
Leach Factor 0.3|% washed solids
Enh d Leach Factor 0% hed and leached solid: % of (Expected) SST Inventory A d For: 83-102
{MT)
Best-basis Total Inventory 580 +-60
less C-106 Estimated Inventory 053
less TWRS DST Inventory 22
Expected SST Inventory 577
This Evaluation 534
Expected Inventory Accounted for 92 %
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Element: Ca
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (k1) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
[ 1670
1icr 170
1C/EB 3050
1C{f)EB 447
§337 T-104 1670| 0.16666695 053 0.0605 0.19 1.05 3.36 1.28 4.09
T-105 (w) 3n 0.0564
c-107 897 0 0.006 0.59
T-107 655 0.263 0 0.75
U-110° 704 0115 i} 3.01
1CICW 2830 2627 04344 047 0.006 0.01 3.91 421 435 4.69
T-108 (W) 167 0 0.0442
C-110(w) 708 0.159 0.54
B-106 443 0 0.0015 1.5
BX-107 1302 0.227 0.227 162
icmep 2620 2620 0.386 039 0.2285 034 3.09 298 3.7042 3.70
2CIEB 1400 B-104 1400 0 0.00 0 0.00 0.60 0.60 0.6 0.60
B-110 927 0.121 0.109 1.21
B-111 893 0.069 0.015 0.018 076
2CI5-6 1930 1820 0.19 0.20 0.124 013 0.018 0.94 1.64 172 1.97 2,09
2C124 3380 T-111 1715 0 0.00 0.046 0.09 451 8.90 4.56 8.99
B-201 106 0 0.018 1.83
B-202 102 0.003 a 119
224 1040 208 0.003 0.02 0.918 0.09 3.00 15.00 3.02 15.10
B-105 1158 0.02 0 0.02
TY-102 242 NR 0 NR
TX-116 2388 NR 0 NR
EB/MC 18100 3788 0.02 0.31 0 0.00 0.00 0.00 0.02 031
Total (MT) 1.92 0.86 0.04 36.76 39.57
% Inventory 0.83 0.37 0.02 15.87 17.08
TBP
TBPISr 568 C-105 568 0 0.00 0.014 0,01 046 046 047 047
TBP/DIaE 64 TY-104 163 0.002 0.00 0.00 0.21 0.08 0.21 0.08
(assumed)
TBP/EB 814 BY-104 1540 0 0 273
TBP{fEB 15100 BY-110 1510 1] 0 0.03 251
TBP/EBits 2890 BY-108 863 0 0 _ 342
. 18804 3513 0 0.00 0 0.00 6.03 0.31 8.64 4130 8.66 41,62
18P 874 TY-104 163 0.002 0.01 0.00 021 112 0.21 143
(assumed)
BX-104 (w) 363 0.03%4 4.85
BX-103 235 0.001 0.0007 0.13
BX-109 731 0 9 442
TBP/ICW 2570 1329 0.0404 0.08 0.0007 0.00 936 18.10 94 18.18
TBPMC(f) 776 TY-104 163 0.002 0.01 0.00 0.21 0.99 021 1.00
C-108 250 0.008 0 413
C-108 235 0.056 0.056 5.58
Cc-112 394 0.146 0 146
TBPR{fY1C 1090 879 0.211 0.26 0.056 0.07 24.04 29.81 2431 30.15
Total (MT) 0.36 0.09 031 91.86 92.62
% Inventory 0.16 0.04 0.13 39.67 40.00
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Element: Ca (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT ooMT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RiMix 318
Ri2C 8
R-Sludge 4650 ’
RCW/Mix 382 S-104 1109 0.372 0.508 3.18
RCW 38|  sx-108 329 001 001 104
5396 1438 0382 143 0518 194 0.00 0.00 332 1246 422 15.84
R/DiaE 560 8X-113 98 0.011 0.063 0.0042 0.02 0.26 151 0.28 1.60
R-Sludge(Zr) 1420 S$-107 1420 0.14 0.14 0.251 0.25 017 017 044 044 1 1.00
R-RCW/EB 36320
EBR 7530
EBICW 8290] S-101py4 1616 0.08 0.302 1.2
EB/DW 507 S-111 2256 — — _
52647 3872 0.08 2.64 0302 4.11 0.00 0.78 31.05 12 37.78
Total (MT) 428 6.33 0.17 45.46 5623
% Inventory 1.85 273 0.07 19.63 2428
PUREX
DSSF 7960
CC/DSSF 560 .
8520] A-103 (w) 1385 0.262 161 0 0.00 234 18.07 32 19.69
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 0.035 0.07| 0 0.00 346 7.10 349 7147
PCW/Mix 159] T-102 (w) 72 0.0134 0.03 0 0.00 2.59 571 26 574
PCW/ZrCW 3100 C-104 1117 0 0.00 0,007 0.02 240 6.67 241 6.69
CC/AR 473] A-106 (W) 473 0.0472 0.05 0.00 3.81 3.81 3.86 3.86
Total (MT) 1.76 0.02 0.00 41.37 43.15
% Inventory 0.76 0.01 0.00 17.87 18.63
TOTAL (MT) 831 7.28 0.52 21545 23156
Distribution 3.6 31 02 93.0
Wash Factor 4|% initial solids
Leach Factor 3|% washed solids
Enhanced Leach Factor 0.2|% washed and leached solids % of (Expected) SST Inventory A d For: 132

Leach factor from tests performed with AR/PCW (Purex) waste {C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes,

Best-basis Total Inventory
less C-106 Estimated Inventory
less TWRS DST Inventory

Expected SST Inventoty

This Evaluation

Expected Inventory Accounted for

(MT)

214
127
=257

176
232

132

%
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Element: Cd
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type | Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (k1) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
cr 170
1C/EB 3050
1C(fYEB 447
5337 T-104 1670 0 0.00 0.00 0.01 0.03 0.01 0.03
T-105 (w) 371 0.0014 0.0093
C-107 897 0 0 0.06
U-110 704 [t} ¢} 0.02
1cicw 2830 1972 0.0014 0.00 0 0.00 0.09 0.13 0.0893 0.13
C-110(w) 708 0.0007 0.0044
BX-107 1302 0.0011 0 0.01
1CTepP 2620 2010 0.0018 0.00 0 0.00 0.01 0,02 0.0144 0.02
2C/EB 1400 B-104 1400 0.00035 0.00 1] 0.00 0.00 0.00 0.0010 0.0010
B-110 927 0.0078 0 0.04
B-111 893 [ 0 0.02
2CI5-6 1930 1820 0.0078 0.01 0 0.00 0.00 0.05 0.06 0.06 0.06
2C1224 3380 T-111 1715 0.0008 0.002 0.00 0.02 0.04 0.02 0.04
B-201 106 0.0001 [} 0.01
B-202 102 0.0001 '} 0.0017
224 1040 208 0.0002 0.00 0 0.00 0.01 0.06 0.0147 0.06
EB/MC 18100 TY-102 242 0.0008 0.07 0 0.00 0.00 0.07 0.0019 0.14
Total (MT) 0.08 0.00 0.00 0.40 0.48
% Inventory 1.4 0.00 0.00 6.80 8.20
TBP
TBPIST 568 C-105 568 0.0436 0.0496 0.00 0.09 0.09 0.139 0.14
TBP/DiaE 64] TY-106 (w) 64 0.0002 0.0002 0.00 0.00 0.00 0.0025 0.00
TBP/EB 814 BY-104 1540 0 0 0.17
TBP(f)/EB 15100 BY-110 1510 0 o 0.05
TBP/EBits 2890 BY-108 863 Less than value
18804 3813 0 0.00 0 0.00 0.00 0.22 1.06 0.22 1.06
TBP 874| TY-105(w) 874 0.0022 0.00 0.00 0.01 0.01 0.0073 0.01
BX-104 (w) 363 0.0017 0.0162
BX-103 235 0.0003 0.0001 0.008
TBPICW 2570 598 0.0020 .01 0.0001 0.001 0.02 0.09 0.024 010
TBPMC(f) 776 TY-104 163 0.0008 0.00 0.00 0.00 0.01 0.0035 0.02
C-108 235 0 0 0.0028
c112 394 0 0 00032
TBP(f)/1C 1090 629 ] 0.00 0 0.00 0.01 0.01 0.006 0.01}
Total (MT) 0.06 0.00 0.00 1.27 1.34
% Inventory 1.10 0.02 0.00 21.56 22.68
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Element: Cd (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT «MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix 318
RI2C 8
R-Sludge 4280
RCWI/Mix 382 S-104 1109 0 0 0.001
RCW 38 SX-108 329|Not reported Not reported 0ot
5026 1438 0 0.00 0 0.00 0.00 0.01 0.04 0.011 0.04
RIDIaE 560 SX-113 98| Not reported 0.000|Not reported 0.00 0.00 0.00 0.00002 0.0001
R-Sludge (Zr) 1420 S-107 1420 (1] 0.00 0 0.00 0.00 0.01 0.01 0.01 0.01
EBDW 507
R-RCWIEB 36320
EBR 7530
EBICW 8290
52647 S-101p4 181_6 Not reported 0.00|Not reported 0.00 0.00 0.01 033 0.01 03
Total (MT) 0.00 0.00 0.00 037 0.37
% Inventary 0.00 0.00 0.00 6.35 6.35
PUREX
DSSF 7960
CCIDSSF 560
8520] A-103(w) 1385 0.129 0.79 0.00 0.04 0.25 0.169 1.04
AR/PCW 235
P Sludge 180
AR Sfudge 26
HS 42
483 C-103 235 0.002 0.00 0.00 0.16 032 0.16 033
PCWMix 159 T-102(w) 72 0 0.00 0.00 0.00 0.00 0.0016 0.0035
PCW/ZrCW 3100 C-104 1117 0 0.00 0.025 0.07 0.81 223 0.8 23
CCIAR 4731 A-106 (W) 473 0.0083 0.01 0.00 0.02 0.02 0.028 0.028
Total (MT) 0.81 0.07 0.00 283 3.70
% Inventory 13.66 1.18 0.00 47.95 6279
TOTAL {MT) 035 0.07 0.00 487 5.90
Distribution 16 12 0.0 82.6
Wash Factor 16|% initial solids
Leach Factor 1% washed solids
Enh d Leach Factor 01% hed and leached solids % of (Expected) SST Inventory A d For: 76
{MT)
Best-hasis Total [nventory 82
less C-~106 Estimated Inventory 040
less TWRS DST Inventoty Value Unknown
Expected SST Inventory 7.8
This Evaluation 6
Expected inventory Accounted for 76 %
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Element: Cr
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
1c1? 170
1C/EB 3050
1C(f)/EB 447
§337 T-104 1670 03 0.96 03805 122 1.08 345 1.76 5.62
T-105 (w) 371 0.0964 0.285
C-107 897 0.159 0.116 0.43
T-107 655 0.148 0.066 0.35
U-110 704 0.439 0.032 065
1cicw 2830 2627 0.8424 0.91 0214 027 0.67 0.68 1.725 1.86
T-108 (w) 167 0 0
C-110 (w) 708 022 0.3%6
B-106 443 0.019 0.106 0.16
BX-107 1302 0318 0.121 151
1CTBP 2620 2620 0.557 056 0.227 046 1.28 1.05 2.066 2,07
2CIEB 1400 B-104 1400 0.028 0.03 0.644 0.64 027 0.27 0.94 0.84
B-110 927 0122 0.584 1.2
B-111 893 0.347 018 0.137 128
2CI5-6 1930 1820 0469 0.50 0.764 081 0.137 ‘0.30 1.13 1.05 25 2.65
2Cr224 3380 T-111 1715 0 0.00 0.003 0.01 0.06 0.11 0.06 0.12
B-201 106 0.151 0.102 0.44
B-202. 102 0.079 003 037
224 1040 208 023 115 0.132 0.66 045 224 0.81 4.05
B-105 1158 0.0278 0 0.029
TY-102 242 0.0033 0 0.043
TX-116 2388 0.889 0 1.49
EB/HC 18100 3788 09201 440 0 0.00 0.64 3.07 1562 746
Total (MT) 8.50 4.06 0.30 11.82 24177
% Inventory 1.53 0.73 0.05 214 445
TBP
TBPIST 568 C-105 568 0.332 033 0.021 0.02 048 048 083 0.83
TBP/DiaE 64| TY-106 (w) 64 0.0001 0.00 0.00175 0.00 0.01 0.01 0.0125 0.01
TBP/EB 814 T-109 220 0.014 0.05 1] 0.00 0.00 0.00 0.014 0.05
(assume removed wiwash)
BY-104 1540 10 0.129 14.3
BY-110 1510 295 0.063 3.07 6.28
TBP(f)EB 3050 3050 12.95 12.95 0.192 0.19 3.07 620 437 124 2058 20.58
(high [Cr))
TBP(f)EB 12050
TBP/EBits 2890 BY-108 863 0.127 0 0.26
(fow [Cr)) 14940 863 0.127 220 0 0.00 013 230 0.26 4.50
TBP 874| TY-105 (w) 874 0.0313 0.03 0.00146 0.00 0.11 0.11 0.146 015
BX-104 (W) 363 0.388 248
BX-103 235 0.104 0.113 0.38
BX-109 731 0.054 0.067 015
TBPICW 2570 1329 0.546 1.06 0.8 048 228 4.29 3.01 5.82
TBP/C(f) 776}  TY-104 163 0.46 218 0.087 041 0.09 044 0.64 3.05
C-108 250 0.047 0.003 0.06
C-109 235 0.048 0.01 0.07
c-112 394 007 0.059 015
TBP(f1C 1080 879 0.165 0.20 0.072 0.09 0.04 0.05 0.28 035
Total {MT) 18.01 1.20 6.20 8.92 35.34
% Inventory 3.42 022 111 1.60 6.35
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Element: Cr (Continued)
REDOX
Oxidative L.each Residual Solids
Wash __Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (ki) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RiMix 318
Ri2C 8
R-Sludge 4650 .
RCW/MIx 382 S-104 1109 6.42 0.642 7.14
RCW 38 SX-108 329 382 0.908 538
5396 1438 10.24 3842 1.548 581 0.00 0.00 073 275 12.52 46.98
R/DIaE 560 SX-113 98 0.00017 0.001 0.0032 0.02 0.01 0.03 0.0085 - 0.05
R-Sludge(Zr) 1420 S-107 1420 131 131 1.63 1.63 2.00 2,00 0.51 0.51 545 545
R-RCW/EB 36320
EBR 7530
EBICW 8230 S-101py 1616 6.14 6.27 14.0
EBDW 507 S-111 2256 3.02 13.43 16.8
52647 3872 .96 12451 19.7 267.86 0.00 1.87 2547 307 417.83
Total (MT) 164.24 275.31 200 2875 470.31
% Inventory 29.52 49.48 0.36 547 8452
PUREX
DSSF 7960
CCIDSSF 560
8520 A-103(w) 1385 0.0855 053 0.285 175 248 1525 285 1753
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42 c-103 235 0.004 0.019 0.18
483 235 0.004 0.01 0.019 0.04 0.17 034 0.19 0.39
PCWIMIx 159 T-102 (w) 72 0.0983 0.22 0.00017 0.00 0.00 0.00 0.101 022
PCW/ZiCW 3100 c-104 1117 0.154 043 0461 1.28 0.90 248 151 4.19
CCIAR 473 A-106 (w) 473 0303 0.30 0371 037 3.04 3.4 371 3.71
Total (MT) 1.48 3.44 0.00 21.12 26.05
% Inventory 027 0.62 0.00 3.80 4.68
TOTAL (MT) 193.24 284.02 8.50 70.71 55646
Distribution 347 510 15 127
Wash Factor 35|% initial solids
Leach Factor 78|% washed solids
Enhanced Leach Factor 11]% washed and leached solid; % of (Expected) SST Inventory Accounted For: 64-105"

Leach factor from tests performed with AR/PCW (Purex) waste {C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR {Purex) wastes.

Best-basis Total Inventory
{ess C-106 Estimated inventory
tess TWRS DST Inventory

Expected SST Inventory
This Evaluation

Expected Inventory Accounted for

* Uncertainty in iming of changes to flowsheet resuitsina
lated Crinventory.

170 MT uncertainty in the cal

{MT)
785 +-170*

-

85

699 +.-170*
556

80 %
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Element: " Cs
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kb) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
ic 1670
1cr 170
1CIEB 3050
1c(f)EB 447
5337 T-104 1670 27.8 89 414 132 157 501 226 722
T-105 (w) 371 18630 51210
c-107 897 16977 15601 45884
T-107 655 4553 12124 18396
U-110 704 1087 2019 15531
1CICW 2830 2627 42247 45512 25744 37312 59030 58322 131021 141146
B-106 443 6870 6560 13470
BX-107 1302 4026 18230 23682
1CBP 2620 1745 40896 16360 24790 37221 1466 2201 37152 55781
2CIEB 1400 B-104 1400 ] 0 9299 92399 66.0 66 8365 9365
B-110 927 13670 1256 15706
B-111 893 76236 64502 146588
2CI5-6 1930 1820 89906 95340 65758 69732 0.00 6630 7031 162294 172103
2C1224 3380 T-111 1715 €8.2 134 84.57 167 120 237 273 538
B-201 106 17.6 828 104
B-202 102 s 236 9.76
224 1040 208 22,11 114 10.64 53 80 402 113.76 569
B-105 1158 660 0 96705
TY-102 242 837 0 1063
TX-116 2388 28227 0 140836
EB/C 18100 3788 29724 142029 0 [ 208880 998080 238604 1140109
Total {MT) 3.00E+5 1.54E+5 0.00E+0 1.07E+6 1.52E+6
% Inventory 204 1.05 0.00 7.26 10.34
TBP
TBPISr 568 C-105 568 86963 86963 61196 61186 12883 12883 161042 161042
TBP/DiaE 64| TY-106 (w) 64 338 338 386 386 899 899 1623 1623
TBP/EB 814
TBP(f)EB 15100 BY-110 1510 128217 2617 130833
TBPI/EBits 28%0 BY-108 863 7854 251326 261798
18804 2373 136071 1078247 253343 2012282 0.00 2617 20737 392631 3111266
TBP 874 TY-105(w) 874 6706 3164 0 3165 6707 9871 9871
BX-103 235 9816 160 10016
BX-109 731 0 11818 11818
TBPICW 2570 966 9816 26115 11978 31867 40 106 21834 58088
TBP/C(f) 776 TY-104 163 3943 18772 1241 5908 4508 21461 9692 46141
C-108 250 1534 36790 38350
C-109 235 8771 163138 175332
C-112 394 16357 384328 408847
TBP(f)1C 1030 879 26662 33062 584257 724505 11610 14397 622529 771964
Total (MT) 1.25E+6 284E+6 0.00E+0 7.72E+4 4.16E+6
% Inventory 8.48 19.29 0.00 0.53 28.30
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Element: ¥ Cs (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (id.) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Typs|
RIMix 318
RI2C 8
R-Sludge 4650
RCW/Mix 382 S-104 1109 94620 8411 105134
RCW 38| sx-108 329 38633 13955 58147
5396 1438 131253 492518 22366 83927 0.00 9662 36256 163281 612701
RIDIaE 560 SX-113 98 103 589 2699 15423 615 3514 3417 19526
R-Sludge(2r) 1420 $-107 1420 115505 115505 0 0.00 34501 34501 150006 4150006
S-105 1718 71883 52000 (Assumed) 105889
S-109 2150 196555 0 196656
S-110 980 33039 0 33039
R-RCW/EB 36320 SX-102 2023 196871 0 196871
EBR 7530 SX-103 1612 89850 0 89850
EB/CW 8290 S-101gy 1616 346620 10720 357341
EB/IDW 507 S114 2256 215870 215870 449728
52647 12361| 1150788.00 4501346 278590 1186549 0.00 6.00 25.6 1429384 6087920
Total (MT) 5.51E+6 1.28E+6 0.00E+0 7.43E+4 6.9E+6
% Inventory 37.48 8.75 0.00 0.51 46.74
PUREX .
DSSF 7960
CCIDSSF 560
8520 A-103 (W) 1385 288439 1774368 0.00 2716 16708 291155 1791076.25
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 2902 5965 4483 9214 71 14615 14436 259794
PCWNMIx 159] T-102(w) 72 23960 6537 182 402 423 934 3565 7873
PCW/ZrCW 3100 Cc-104 1117 47645 132232 37181 103188} , 256 710 85083 236130
CCIAR 4731 A-106 (w) 473 59612 59612 7282 7282 16952 16992 83886 83886
Total (MT) 1.98E+6 12.0E+4 0.00E+0 50.0E+3 2.15E+6
% Inventory 13.46 0.82 0.00 0.34 14.62
TOTAL (MT) 9.03E46 440E+6 0.00E+0 127E46 14.7E+6
Distribution 61 30 0.0 8.6
Wash Factor 61]% initial solids
Leach Factor 78|% washed solids
Enhanced Leach Factor % hed and leached solids % of (Expected) SST Inventory Accounted For: 115

Leach factor from tests performed with AR/PCW (Purex) waste (C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes.

Best-basis Total Inventory
less C-106 Estimated Inventory
fess TWRS DST Inventory

Expected SST Inventory

This Evaluation

Expected Inventory Accounted for

M7)

3BAE+S
~2TE+6
25AE46

12.7E46
14.7E46

115

%

#
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Element: Fe
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (k) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1C - 1670
1Ccr? 170
1C/IEB 3050
1C{f/EB 447
5337 T-104 1670 0.153 049 0 0.00 1715 54,80 73 55.29
T-105 (W) 371 0.0013 19.6
Cc-107 897 0 0.006 56.2
T-107 655 0.025 0.006 30.9
U-110 704 0.0338 0 107
1CIcW 2830 2627 0.0601 0.06 0.012 0.02 117.33 12639 1174 12647
T-108 (w) 167 0.0179 1.53
C-110 (w) 708 0.264 9.3
B-106 443 0 0.0192 9.61
BX-107 1302 0.185 0 173
1CITBP 2620 2620 04669 047 0.0192 0.03 37.25 37.24 37.74 37.74
2C/EB 1400 B-104 1400 0 0.00 0 0.00 19.70 19.70 19.7 19.70
B-110 927 0.149 0 242
B-111 893 0.002 0,03 183
2CI5-6 1930 1820 0.151 0.16 0.03 0.03 0.000 0.00 4232 44.88 425 45.07
2C1224 3380 T-111 1715 0.241 047 0.00 34.26 67.52 345 67.99
B-201 106 0.0008 0.02 2
B8-202 102 0.002 [} 072
224 1040 208 0.0028 0.01 0.02 0.10 270 1349 272 13.60
B-105 1158 0.0371 0 11.8
TY-102 242 0.0005 0 0.499
TX-116 2388 0 0 355
EBMC 18100 3788 0.0376 0.18 0 0.00 47.76 228.22 47.799 22840
Total (MT) 1.85 0.18 0.00 59223 594.26
% Inventory 0.16 0.02 0.00 52.82 53.00
TBP
TBPIST 568 C-105 568 1] 0.00 0.143 0.14 273 273 287 2.87
TBPI/DiaE 64| TY-106(w) 64 0.0004 0.00 0.00 4.04 4.04 4.04 4.04
TBPIEB 814 BY-104 1540 1.8
TBP(fYEB 15100 BY-110 1510 0.065 o 0.02 217
TBP/EBits 2890 BY-108 863 1} [1} 0.07 73
18804 3913 0.065 031 0 0.00 0.09 1.147 2111 100.73 2127 102.21
TBP 874 TY-105(w) 874 0.0008 0.60 0.00 28.00 28.00 28 28.00
BX-104 (w) 363 0.0008 47
BX-103 235 0 0.029 0.79
BX-109 31 ] ] 26
TBPICW 2570 1329 0.0008 0.00 0.029 0.08 29,06 56.18 29,09 56.25
TBP/C(f) 776 TY-104 163 0.058 028 0.008 0.04 8.90 4239 8.97 4270
Cc-108 250 0.202 0.278 233
C-109 235 0.213 0.053 532
c112 394 0.288 0.576 144
TBP{fy1C 1090 879 0.703 0.87 0.907 142 2044 25.35 22,05 27134
Total (MT) 1.46 1.38 117 259.41 263.42
% Inventory 0.13 0.12 0.10 23.14 2349
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Element: Fe (Continued)
REDOX .
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vot (ki) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix 318
RRC 8
R-Sludge 4650
RCWMix 382 S-104 1109 0 0.083 414
RCW 38| sx-108 329 0 0 . 10.61
5396 1438 0 0.00 0.083 031 0.00 0.00 14.67 55.04 14.75 §5.35
R/DIaE 560 8X-113 S8 0.018 0.103 0.165 094 1.65 941 183 1046
R-Sludge(Zr) 1420 S-107 1420 0 0.00 0.131 013 0.00 0.00 424 4.24 437 437
R-RCW/EB 36320
EBR 7530
EBICW 8230 8-101p 1616 0.00 0.288 32
EBDW 507 S-111 2256 0.013 0.087 02
52647 3872 0.01 0.18 0.375 510 0.00 299 40.68 34 45.96
Total (MT) 0.28 6.48 0.00 109.37 116.13
% Inventary 0.02 0.58 0.00 9.75 10.36
PUREX
DSSF 7960
CCIDSSF 560,
8520] A-103 (w) 1385 0.0118 . 0.07 0.00 0.65 399 0.661 4.07
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 0.0022 0.00 1] 0.00 27.30 §6.11 273 56.11
PCW/Mix 159 T-102(w) 72 0.0134 0.03 0.00 259 5.71 26 574
PCWZrCW 3100 C-104 1117 0.00%4 0.00 0.09 22.39 62.08 224 6217
CCIAR 473 A-106 (w) 473 0.003 0.00 0.00 18.30 1930 183 49.30
Total (MT) 0.1 0.09 0.00 147.18 147.38
% Inventory 0.01 0.01 0.00 13.13 13.15
TOTAL (MT) 3.70 8.13 147 1108.19 112120
Distribution 0.3 07 0.1 98.8
Wash Factor 0.3|% initial solids
Leach Factor 0.7]% washed solids
Enhanced Leach Factor 0.1]|% washed and leached solids % of (Expected) SST Inventory Accounted For: 111

Leach factor from tests performed with AR/FPCW (Purex) waste (C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes.

Best-basis Total Inventory
less C-106 Estimated Inventory
less TWRS DST Inventory

Expected SST Inventory
This Evaluation

Expected Inventory Accounted for

(MT)
1230
555
162

1013
1121

M %
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Element: Mg
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) _ | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (id) Tanks Vol () Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
icr 170
1C/EB 3050
1C(fyEB 447
5337 T-104 1670 0.04 0.13 0.00 027 0.86 031 0.99
T-105 (W) 37 0.0031 0.60
c-107 897 0 0.074 0.30
T-107 655 0.031 0 0.2
U-110 704 0335 0 14
1ClcwW 2830 2627 0.3691 040 0.074 0.09 2,08 222 252 271
C-110 (w) 708 0.0018 0.045
B-106 443 0 0 0.37
BX-107 1302 0.0257 0 025
1CnBpP 2620 2453 0.0275 0.03 0 0.00 0.64 0.68 0.665 0.71
2CI[EB 1400 B-104 1400 0.005 0.01 0.015 0.02 023 023 025 0.25
B-110 927 0.022 0 0.24
8111 893 2 2 0.82
2CI5-6 4830 1820 0.022 0,02 0 0.00 0.00 1.04 140 1.08 112
j2Cr224 3380 T-111 14715 0.047 0.08 0.00 0.66 131 0.71 140
B-201 106 0.0017 0 0.45
B-202 102 0.0006 0 0.061
224 1040 208 0.0023 0.01 0 0.00 0.51 254 0511 256
B-105 1158 0 0 0.005 (assumed)
TY-102 242 0 0 0.001 (assumed)
TX-116 2388 0 0 0.01 (assumed)
EB/MC 18100 3788 0 0.00 0 0.00 0.02 0.08} 0.016 0.08
Total (MT) 0.68 0.11 0.00 9.03 9.82
% Inventory 122 0.19 0.00 16.09 17.51
TBP
TBPIST 568 C-105 568 ] 0.00 [] 0.00 010 0.10 0.1 0.10
TBP/DiaE 64 TY-104 163 1] 0.00 0 0.00 0.08 0.03 0.08 0.03
TBP/EB 814
TBP{f)JEB 15100 BY-110 1510 0 0 0.10
TBP/EBits 2830] BY-108 863 0 045
18804 2373 0 0.00 0 0.00 0.90 055 4.36 0.55 436
TBP 874 TY-104 163 1] 0.00 0.00 0.08 0A3 0.08 043
BX-104 (w) 363 0.0007 1.62
BX-103 235 0 0 0.029
BX-1039 31 Y o] 0.82
TBP/ICW 2576 1329 0.0007 0.00 1] 0.00 247 4.77 2469 4.1
TBP/MC(f) 776 TY-104 163 4] 0.00 ] 0.00 0.08 038 0.08 038
c-108 250 0.001 0 0.06
C-108 235 0.002 0 0.14
c-112 394 0022 0 033
TBP(f)1C 1090 879 0.025 0.03 0 0.00 050 0.62 0.528 0.65
Total (MT) 0.03 0.00 0.00 10.70 10.73
% Inventory 0.06 0.00 0.00 19.07 19.13
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Element: Mg (Continued)
REDOX
Oxidative Leach Residual Solids
Wash L_each (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative  Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (id) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMIx 318 .
RI2C 8
R-Sludge 4280
RCW/Mix 382 S-104 1109 0.0075 0.09
RCW 38| SXx-108 329 0.01 1] 0.16
5026 1438 0.0175 0.06 0 0.00 0.00 023 0.81 025 0.87
RIDIaE 560 SX-113 98 0.0085 0.049 0 0.00 0.27 1.55 0.28 1.60
R-Sludge (Zr) 1420 s-107 1420 0.028 0.03 0.061 0.06 0.00 0.17 017 026 0.26
R-RCWIEB 36320
EBR 7530
EB/CW 8290 S-101g, 1616]Less than value Less than value 1.2
EB/IDW 507 S-111 2256 |Less than value Less than value Less than value
52647 3872 0.00 0.00 0 0.00 0.00 123 16.72 1.2 16.72
Total (MT) 0.4 0.06 0.00 19.26 19.46
% Inventory 025 0.11 0.00 3434 34.69
PUREX
DSSF 7960
CCIDSSF 560/
8520 A-103 (w) 1385 0.0054 0.03 0.00 1.47 9.07 15 9.10
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 c-103 235 0.058 0.12 ] 0.00 1.89 3.89 2.0 4.01
PCW/Mix 159| T-102 (W) 72 0 0.00 0.00 0.01 0.03 0.0138 0.03
PCWIZrCW 3100 Cc-104 1117 0.0092 0.03 ] 0.00 0.30 0.83 031 0.86
CCI/AR 4731 A-106 (w) 473 0.0004 0.00 0.00 2.08 2.08 2.08 2.08
Total (MT) 0.18 0.00 0.00 15.90 16.08
% Inventory 0.32 0.00 0.00 28.36 28.67
TOTAL {MT) 104 0.17 0.00 54.89 56.09
Distribution 18 03 0.0 97.9
Wash Factor 2|% initial solids
Leach Factor 0.3|% washed solids
Enhanced Leach Factor 0% hed and leached solids % of (Expected) SST Inventory Accounted For: Not avallable

Leach factor from tests performed with AR/PCW (Purex) waste (C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes.

Best-basis Total Inventory
fess C-106 Estimated Inventory
less TWRS DST Inventory

-

peeted SST | "
This Evaluation

34

Expected Inventory Accounted for

(MT)

Not available

Not available
56

Not available %

39
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Element: Mn
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type]Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
cr 170
1C/EB 3050
1C(f)EB 447
5337 T-104 1670 0.0008 0.00 0.00 0.11 0.35 011 035
T-105 (w) 3n 0.0004 8.63
C-107 887 o [} 1.76
T-107 655 0.0025 [} 0.22
U-110 704 0 ] 249
‘14CICW 2830 2627 0.0029 0.00 ] 0.00 13.10 14.11 131 14.11
T-108 (W) 167 0 0.182
C-110 (w) 708 0.0018 0.0451
B-106 443 1} 0 0.11
8X-107 1302 0.01 0.001 0.1
1cBep 2620 2620 0.0118 0.01 0.001 0.00 042 042 04371 044
2C/EB 1400 B-104 1400 2] 0.00 0.00 0.87 0.07 0.07 0.07
B-110 927 0 0 0.11
B-111 893 0 [} 0.12
2CI5-6 1930 1820 0 0.00 0 0.00 0.00 023 0.24 023 024
2C1224 3380 T4 1715 0.0467 0.08 0.00 11.89 2344 11.84 23.53
B-201 106 0.0005 0 3.06
B-202 102 0.0003 0 1,49
224 1040 208 0.0008 0.00 1] 0.00 4.55 22,75 4.55 275
B-105 1158 0 0
TY-102 242 0.0007 0.0123
TX-116 2388 0 0
EB/4C 18100 3788 0.0007 0.00 0 0.00 0.01 0,06 0.0123 0.06
Total (MT) 0.12 0.00 0.00 61.44 61.56
% Inventory 0.06 0.00 0.00 33.68 33.74
TBP
TBPIST $68 C-105 568 1] 0.00 0 0.00 042 042 042 042
TBP/DiaE 64| TY-106(w) 64 0.0016 0.00 0.00 0.05 0.05 0.049 0.05
TBP/EB 814 BY-104 1540 0 0 022
TBP(fYEB 15100 BY-110 1510 0 1} 0.11
TBP/EBits 2890/ BY-108 863 o 021
18804 3913 0 0.00 0 0.00 0.00 0.54 259 054 259
TBP 874] TY-105(w) 874 0.0175 0.02 0.00 0.20 020 0.218 0.22
BX-104 (w) 363 0.0137 0.643
BX-103 235 0 0 1.02
BX-109 731 0 0 011
TBPICW 2570 1329 0.0137 0.03 4] 0.00 1.76 340 1773 343
TBP/IC(f) 776 TY-104 163 0.0041 0,92 0.001 0.00 0.56 2.69 0.57 2.1
c-108 250 0.0001 0.0001 0.01
C-109 235 [} o} 0.03
c112 394/ 0.0011 0 0.14
TBP(f)1C 1090 879 0.0012 0.00 0.0001 0.00 018 0.22 0.18 022
Total (MT) 0.07 0.00 0.00 9.58 9,65
% Inventory 0.04 0.00 0.00 525 529
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Element: Mn (Continued)
REDOX
- Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT ' MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (k) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix 318
Ri2C 8
R-Sludge 4280
RCW/Mix 382 S-104 1109 0 0.054 1.81
RCW 38] sx-108 328 0 1] 355
5026 1438 ] 0.00 0.054 019 0.00 5§31 18.55 536 18,73
RIDIaE 560 SX-113 98 0.001 0.006 0.002 0.01 0.05 0.26 0.049 0.28
R-Sludge (Zr) 1420 S-107 1420 ] 0.00 0.00 0.00 113 113 113 143
S-105 1718 0 0.375
R-RCW/EB 36320 S-109 2150 0 0.77
EBR 7530] SX-102 2028 0 57
EB/ICW 8290 SX-103 1612 0.00 0.9
EBIDW 507 S-101pw 1616 4} 0 45
52647 9125 0.00 0.00 0 0.00 0.00 1228 70.92 123 7092
Total (MT) 0.01 0.20 0.00 90.86 91.07
% Inventory 0.00 0.11 0.00 49,81 49.92
PUREX
DSSF 7960
CCIDSSF 569
8520 A-103 (w) 1385 0.053 033 0.00 0.18 1.10 0232 143
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 c-103 235 0.0037 0.01 0 0.00 0.78 1.60 0.78 1.60
PCWIMix 159 T-102(w) 72 0.001 0.00 0.00 012 027 - 0125 028
PCWIZICW 3100 Cc-104 1117 0 0.00 1] 0.00 567 15.74 567 15.74
CC/AR 473 A-106(w) 473 0.07 0.07 0.00§ 1.03 1.03 1.10 1.10
Total (MT) 0.41 0.00 0.00 19.74 20.15
% Inventory 0.2 0.00 0.00 10.82 11.04
TOTAL (MT) 0.60 0.21 0.00 181.62 18242
Distribution 03 0.1 0.0 99.6
Wash Factor 0.3|% initial solids
Leach Factof 0.1|% washed solids
Enh d Leach Factor 01% hed and leached solids % of (Expected) SST Inventory A d For: 244

Leach factor from tests performed with AR/PCW (Purex) waste (C-103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes.

(MT)

Best-basis Total Inventory 105

less C-106 Estimated Inventory -1.96

less TWRS DST Inventory =283

Expected SST Inventory 74.74

This Evaluation 182
Expected Inventory Accounted for 244 %
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Element: Na
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
cr 170
1CIEB 3050
1C(f)EB 447
5337 T-104 1670 313 100.03 884 28251 430 13.74 124 39628
T-105 (w) 371 292 299
C-107 897 19.7 626 85.7
T-107 655 65.1 48.6 128
U-110 704 794 [ s
1cicw 2830 2627 1934 208.34 1112 13949 54.00 3847 358.6 386.31
T-108 (w) 167 277 557
C-110 (w) 708 56.2 714
B-106 443 64.8 321 68.2
BX-107 1302 108 158
1CBP 2620 2620 254.7 254.70 321 18.98 95,09 79.32 353 353.00
2CIEB 1400 B-104 1400 199 199,00 0.00 15.00 15.00 214 214.00
B-110 927 116 NR 125
B-111 893 898 NR 97.6
2CI5-6 1930 1820 2058 21824 0 0.00 0.00 16.80 17.82 222.6 236.05
2Ci224 3380 T-111 1715 62 12219 0.00 7.80 15.37 69.8 137.57
B-201 106 4.07 NR 55
B-202 102 1.89 1.98 42
224 1040 208 5.96 29,80 198 9.90 1.76 8.80 9.7 48,50
B-105 1158 325 0 330
TY-102 242 815 0 847
TX-116 2388 784 0 804
EBMC 48100 3788 1190.5 5688.50 0 0.00 28.20 134.75 1218.7 5823.25
Total (MT) 6820.81 450.88 0.00 323.26 759496
% Inventory 16.32 1.08 0.00 077 18.17
TBP
TBPIST 568 C-105 568 228 22.80 597 5.97 0.13 013 289 28.90
TBP/DiaE 64] TY-106 (w) 64 109 109.00 0.00 45.00 45.00 154 154.00
TBP/EB 814 BY-104 1540 553 553
TBP{f)EB 15100 BY-110 1510 562 574
TBP/EBits 2890 BY-108 159 0 165.4
18804 3913 1274 612223 ] 0.00 1840 8842 12924 6210.65
TBP 8741 TY-105 (w) 874 109 109.00 0.00 45.00 45.00 154 154.00
BX-104 (w) 363 323 45
BX-103 235 75 1.84 9.76
BX-109 31 120 125
TBPICW 2570 1328 159.8 309.02 1.84 20.12 18.12 1848 179.76 347.62
TBP/C(f) 776 TY-104 163 12.7 6046 17 80.93 140 6.67 3141 148,06
C-108 250 19 11 306
C-108 235 18 237
C-112 334 5014 — 68.7
TBP(f)11C 1090 879 871 108.01 1 13.64 25.90 32.12 124 153.77
Total (MT) 6840.52 120.67 0.00 235.81 7197.00
% Inventory 16.36 0.29 0.00 0.56 17.22
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Element: Na (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kl.) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix 318
R2C 8
R-Sludge 4650
RCW/Mix 382 S-104 1108 150 455 198
RCW 38 sx108 329 130 . 135 135
: 5386 1438 280 1050.68 46.85 175.80 0.00 6.15 23.08 333 1249.56
R/DIaE 560 SX-113 98 0.084 0.537 0.035 020 0.00 0.01 0.13 074
R-Sludge(Zr) 1420 S-107 1420 165 165.00 0.00 0.00 13.00 13.00 178 178.00
$-105 1718 831 835
S-109 2150 971 930
8-110 980 418 418
R-RCW/EB 36320 SX-102 2029 915 919
EBR 7530 SX-103 1612 677 679
EB/CW 8290] S-1015, 1616 484 508
EBIDW 507 8111 ~--—-Percentage of sodium in each solution not tracked in S-111
52647 10105 4306.00 22434.24 0 0.00 0.00 44.00 229.24 4350.0 2266348
Total (MT) 23650.46 176.00 0.00 265.32 24091.78
% Inventory 56.57 0.42 0.00 0.63 57.63
PUREX
DSSF 7960
CC/DSSF 560
8520f A-103 (w) 1385 380 2337.62 0.00 9.00 5536 389 2392.98
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 238 4.89 0.00 1352 27.79 15.9 32.68
PCWMix 159} T-102(w) 72 3.7 8.19 0.00 0.00 0.00 3.1 8.19
PCW/ZrCW 3100 C-104 1117 127 35246 17 47.18 0.00 0.00 144 399,64
CC/IAR 473 A-106 (W) 473 749 74.90 0.00 1440 1440 893 89.30
Total (MT) 2778.06 47.18 0.00 97.55 2922.80
% inventory 6.65 0.11 0.00 023 6.99
TOTAL (MT) 40089.85 784.73 0.00 92195 4180653
Distribution 859 19 0.0 22
Wash Factor 96]% initial solids
Leach Factor 46|% washed solids
Enhanced Leach Factor  incomplete |% washed and leached solids % of (Expected) SST Inventory Accounted For: 98
(MT)
Best-basis Total Inventory 54200
{ess C~106 Estimated Inventory -125
less TWRS DST Inventory +11200
Expected SST Inventory 42875
This Evaluation 41807
Expected Inventory A ted for 98 %
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Element: Nj
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank. Waste Type Tank Waste Type Tank Waste Type
1Cc 1670
1Ccr 170
1C/EB 3050
1C(f/EB 447
5337 T-104 1670 [} 0.00 0.001 0.00 0.02 0.06 0.02 0.06
C-107 897 0 0 3.16
T-107 655 0.002 0 0.28
. U-110 704 i 0 0.099
qCIcW 2830 2256 0.002 0.00 ] 0.00 354 444 3.5387 444
T-108 (W) 167 0 0
C-110 (w) 708 0.024 0.0208
B-106 443 0.0003 0 0.035
BX-107 1302 0.0024 0 0.02
1CTBP 2620 2620 0.0267 0.03 ] 0.00 0.05 0.05 0.0756 0.08
2C[EB 1400 B-104 1400 0.001 0.00 0 0.00 0.03 0,03 0.03 0,03
B-110 927 0 0 0.1
B-111 893 [1} 0 0.021
2C15-6 1930 1820 0 0.00 (1} 0.00 0.00 0.13 0.14 0.1308 0.14
201224 3380 T-111 1715 0.0032 0.01 0.00 025 049 025 049
B-201 106 0.0004 [} 0.0892
B-202 102 00002 1] 0.0229
224 1040 208 0.0006 0.00 0 0.00 0.12 0.61 01221 0.61
0
EBMC 18100 TY-102 242 0.0006 0.04 0 0.00 0.01 0.59 0.0085 0.64
Total (MT} 0.08 0.00 0.00 6.40 6.49
% Inventory 0.12 0.00 0.00 9.20 9.33
TBP
TBPISr 568 C-105 568 0 0.00 0 0.00 2.00 2,00 2 2.00
TBP/DiaE 64| TY-106 (w) 64 0.0001 0.00 0.00 0.00 0.00 0.0042 0.00
TBP/EB 814 BY-104 1540 0 0 226
TBP{f)/EB 15100 BY-110 1510 0 0 0.68
TBP/EBits 28%0| BY-108 863 0.458 0 255
18804 3913 0.458 220 [} 0.00 0.00 5.03 2418 549 26.38
TBP 874 TY-105 (w) 874 0.0014 0.00 0.00 0.11 0.41 0.113 011
BX-104 (w) 363 0.011 0.102
B8X-103 235 0 0.028 0.34
BX-109 731 0.001 0 0.06
TBP/CW 2570 1329 0.012 0.02 0.028 0.07 046 0.87 0502 0.97
TBPMC(f) 776 TY-104 163 0.001 0.00 0.00 043 2,04 043 2.05
C-108 250 0.015 0 3.16
C-109 235 0.0251 0 3.75
C-112 394 0.529 0 8.38
TBP(fy1C 4090 879 0.5691 0.71 0 0.00 14.72 18.25 1529 18.96
Total (MT) 284 0.07 0.00 47.47 50.48
% Inventory 4.22 0.11 0.00 68.28 7261




Element:  Ni(Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT - MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) - Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix . 318
RI2C 8
R-Sludge 4280
RCW/Mix 382 S-104 1109 0 0.032 0.0912
RCW 38 S§X-108 329 0.007 0 071
5026 1438 0.007 0.02 0.032 011 0.00 0.76 2.66 0.8012 280
RIDIaE 560 SX-113 98 0 0.000 0 0.00 0.00 0.00 0.0008 0.005
R-Sludge (2r) 1420 $-107 1420 0 0.00 0 0.00 012 0.12 141 141 153 1.53
R-RCW/EB 36320
EBR 7530
EBICW 8290 S-101py 1616 0.004 0 0.2
EBIDW 5§07 St 2256 0088 0.1
52647 3872 0410 1.39 0 0.00 0.00 0.21 2.80 03 4.15
Total (MT) 1.41 0.11 0.12 6.88 852
% Inventory 203 0.16 0.18 9.89 1226
PUREX
DSSF 7960
CCIDSSF 560
85201 A-103 (w) 1385 0.0689 042 0.00 0.11 0.65 0.174 1.07
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 c-103 235 ] 0.00 0.00 0238 0.60 029 0.60
PCW/Mix 159] T-102(w) - 72 0 0.00 0.00 0.01 0.02 0.0034 0.02
PCWIZriCW 3100 C-104 1117 0 0.00 0.321 0.89 0.36 1.00 0.68 1.8%
CC/AR 473 A-106 (w) 473 0.009 0.01 0.00 045 0AS 0458 046
Total (MT) 043 0.89 0.00 M 403
% Inventory 0.62 1.28 0.00 3.90 5.80
TOTAL (MT) 4.86 1.08 0.12 6345 69.52
Distribution 7.0 16 02 M3
Wash Factor 7|% initial solids
Leach Factor 2|% washed solids
Enhanced Leach Factor __incomplete |% washed and leached solids % of (Expected) SST Inventory Accounted For: 70
(MT)
Best-basis Total Inventory 111
less C-106 Estimated Inventory -0.55
less TWRS DST Inventory 108
Expected SST Inventory 100
This Evaluation 70
Expected Inventory Accounted for 70 %

45




Element: PO,
BiPO4 .
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
1cr? 170
1C/EB 3050
1C(f)EB 447
5337 T-104 1670 373 119.20 103 32917 170 543 142 453.80
T-105 (w) 371 1.64 283
Cc-107 897 353 258 67.8
T-107 655 80.3 124 945
U-110 704 a7 31 464
1CicwW 2830 2627 158.94 17122 41.9 52.56 10.69 4.09 21153 227.88
T-108 (W) 167 312 28
C-110 (W) 708 204 525
B-106 443 262 14.7 437
BX-107 1302 2 803 110
1cep 2620 2620 71.72 71.72 95 142.64 6748 19.84 2342 234,20
2CEB 1400 B-104 1400 439 43.90 525 5250 1.10 1.10 975 97.50
B-110 927 55 9.17 65.5
B-111 893 218 244 0.000 50.9
2CI5-6 1930 1820 76.9 81.55 3357 35.60 0.000 0.00 593 6.29 1164 12344
2Ci224 3380 T-111 1715 295 58.14 13.6 26.80 15.90 31.34 59 116.28
B-201 106 0.241 0.386 2.4
B-202 102 0.269 0.146 095
224 1040 208 0.51 255 0.532 2.66 232 ° 11.59 3.36 16.80
B-105 1158 177 0 177
TY-102 242 10.4 0 11.6
TX-116 2388 274 0 274
EB/MC 18100 3788 4614 2204.68 0 0.00 1.20 573 462.6 221042
Total (MT) 2752.97 641.93 0.00 85.42 3480.31
% Inventory 50.19 11.70 0.00 1.56 63.45
TBP
TBP/Sr 568 C-105 568 328 328 0.00 0.00 0.00 3.29 3.29
TBP/DiakE 64| TY-106 (W) 64 141 1.16 2,04 2.04 1.96 196 51 510
TBP/EB 814 BY-104 1540 363 0.386 386
TBP(f)EB 15100 BY-110 1510 423 0.889 1.49 22
TBPI/EBits 2890 BY-108 863 24 0 . 307
’ 18804 3913 6293 30241 1275 6.13 149 1855 25,81 112.61 915 439.71
TBP 874| TY-105(w) 874 105 10.50 99.64 99.64 5.86 5.86 116 116.00
BX-104 (w) 363 6.29 752
BX-103 235 0.108 0.103 022
BX-109 731 55 145 123
TBP/ICW 2570 1329 61.398 118.73 14.603 38.85 4.04 0.00 80.04 154.78
TBPHMC(f) 776 TY-104 163 18 85.69 0.688 3.28 291 13.86 216 102.83
C-108 250 18.9 0.013 253
Cc-108 235 4.95 1.98 16.5
C-112 394 234 203 52
TBP(f))1C 1090 : 879 47.25 58.59} 22293 27.64 24.26 30.08 3.8 116.32
Total (MT) 580.32 177.58 18.55 164.37 938.02
% Inventory 10.58 324 0.34 3.00 17.10
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Element: PO 4 (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) |(after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (k) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RiMix 318
Ri2C 8
R-Sludge 4650
RCW/Mix 382 S-104 1108 0 0 0.48
RCW 38| sXx-108 329 0,021 0 0.24
5396 1438 0.021 0.08 [} 0.00 0.00 0.00 0.70 262 072 270
RiDIaE 560 SX-113 98 0 0.000 0.00 0.00 <0.05
R-Sludge(Zr) 1420 s-107 1420 1 11.00 0.849 0.85 0.00 027 027 1212 1212
R-RCW/EB 36320
EBR 7530
EB/ICW 8290 S-101ga 1616 10.23 1.18 11.8
EBIDW 807} S 2256 53 53.0
52647 3872 63.23 859.73 1.18 16.04 0.00 038 530 64.8 881.08
Total (MT) 870.81 16.89 0.00 820 895.90
% Inventory 15.88 0.31 0.00 0.15 16.33
PUREX
DSSF 7960
CCIDSSF 560
8520| A-103(w) 1385 119 7320 0.08 049 0.12 0.74 121 7443
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 1.06 218 157 3.23 130 267 393 8.08
PCW/Mix 159 T-102 (w) 72 0.16 035 0.237 0.52 0.20 043 0.592 131
PCW/ZICW 3100 C-104 1117 4,74 1315 108 3025 1.86 516 175 48,57
CC/AR 473| A-106 (W) 473 365 36.50 0.8 0.80 1.20 1.20 385 38.50
Total (MT) 125.39 3529 0.00 10.20 170.89
% Inventory 229 0.64 0.00 0.19 312
TOTAL (MT) 432348 871.69 18.55 26819 5485.12
Distribution 789 158 03 49
Wash Factor 79|% Initial solids
Leach Factor 75]% washed solids
Enhanced Leach Factor 51% hed and leached solid % of (Expected) SST Inventory A d For: 95

Best-basis Total Inventory
less C-106 Estimated Inventory
less TWRS DST Inventory

Expected SST Inventory
This Evaluation

Expected Inventory Accounted for

(MT)
6000

93
231

5754
5485

95

%
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Element: Si
BiPO4
OxidativeLeach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
icr 170
1C/EB 3050
1C(f)EB 447
5337 T-104 1670 259 8.28 145 4.63 836 26.72 124 39.63
T-105 (w) 371 0.236
c-107 897 0.44 1.4 11.0
T-107 655 1.65 0.276 5.95
U-110 704 0.576 046 15
1cicw 2830 2627 2.902 343 1.836 2.30 2371 2522 28AS 30.65
T-108 (w) 167 0.0442 0.375
C-110 (w) 708 0.204 5.99
B-106 443 0.093 1.05 1.86
BX-107 1302 1] 0.318 106
1CTBP 2620 2620 0.3412 034 1.368 2.05 1712 1643 18.825 18.83
2C[EB 1400 B-104 1400 0.104 0.10 5.44 5.14 5.6 5.16 104 1040
B-110 927 345 487 123
B-111 893 0.323 484 0.011 108
2CI5-6 4930 1820 3.773 4.00 9.71 10.30 0.011 0.02 9.61 10.47 231 24.50
2C1224 3380 T-111 1715 214 422 428 844 428 844 10.7 21.09
B-201 106 0.258 1.38 322
B-202 162 0087 0104 034
224 1040 208 0.345 173 1484 7A2 173 8.66 356 17.80
B-105 1158 0.0973 0 376
TY-102 242 0.0324 0 0.154
TX-116 2388 0 0 269
EBMC 18100 3788 0.1297 0.62 ] 0.00 647 30.94 6.604 31.56
Total (MT) 24 40.28 0.02 131.72 194.44
% Inventory 266 478 0.00 15.62 23.06
TBP
TBPIST 568 C-105 568 0.082 0.08 6.253 6.25 1.90 1.90 823 8.23
TBP/DiaE 64] TY-106 (w) 64 0.0049 0.005 047 047 737 737 7.84 784
TBP/EB 814 BY-104 1540 1.69 0.735 3.67
TBP(f)EB 15100 BY-110 1510 0.248 0.727 0.18 1.55
TBP/EBits 2890 BY-108 863 0.124 0.528 _ 155
18804 3913 2,062 9.91 1.99 9.56 0.19 2.35 253 10.71 6.77 3253
TBP 874| TY-105 (W) 874 0.092 0.09 0.052 0.05 0.35 0.35 0492 049
BX-104 (w) 363 0.0859 21.2
BX-103 235 0.01 0.132 0.34
BX-109 731 0226 0.697 1.88
TBPICW 2570 1329 0.3218 0.62 0.828 221 2227 4246 2342 45.29
TBP/C{f) 776 TY-104 163 122 581 0.132 0.63 0.88 418 223 10.62
c-108 250 0.016 0.072 0.62
C-109 235 0.076 0.331 255
c-112 394 0.06 0.196 151
TBP(fy1C 1080 879 0.152 0.19 0.599 0.74 393 4.87 4.68 5.80
Total (MT) 16.71 19.91 235 71.83 110.80
% Inventory 1.98 2.36 0.28 852 13.14
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Element: Si(Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
[RiMix 318
Ri2C 8
R-Sludge 4650
RCWI/Mix 382 S-104 1109 0 1.09 243
RCW 38 SX-108 329 1] 0.227 253
5396 1438 0 0.00 1317 494 0.00 0.00 3.64 13.67 4.6 1861
R/DiaE 560 8X-113 98 0474 2.709 225 128.57 0.73 415 237 13543
R-Sludge(Zr) 1420 s$-107 1420 393 3.93 3.92 3.92 0A3 043 053 053 8.81 8.81
R-RCWI/EB 36320
EBR 7530
EBICW 82901 S-101pa 1616 251 1.94 6.3
EB/DW 507, S-111 2256 236 216 51
52647 3872 4.87 66.22 41 55.75 0.00 244 33.18 114 155.14
Total (MT}) 72.86 193.18 0.43 51.52 317.99
% Inventory 8.64 29 0.05 6.11 3772
PUREX
DSSF 7960
CC/DSSF 560
8520 A-103(w) 1385 0.714 439 0.206 127 19.68 121.06 20.6 126,72
ARIPCW 235
. |P Sludge 180
AR Sludge 26
HS 42
483 C-103 235 [} 0.00 0.222 046 21.98 4517 22 45.63
PCW/Mix 159 T-102(w) 72 0.0059 0.01 0.0042 0.91 0.41 042 0417 0.92
PCWZrCW 3100 C-104 1117 0.133 037 2.863 795 3.66 10.17 6.66 1848
CC/AR 473 A-106(w) 473 0.0058 0.01 0.281 028 27.81 27.81 281 28.10
Total (MT) 478 9.96 0.00 204.63 219.85
% Inventory 0.57 1.18 0.00 2427 26.08|
TOTAL (MT) 116.75 263.34 281 459.71 843.09
Distribution 14 31 03 55
Wash Factor 14| % initial solids
Leach Factor ~ 36|% washed solids
Enh d Leach Factor 0.61% hed and leached solids % of (Expected) SST Inventory Accounted For: 220-630

Leach factor from tests performed with AR/PCW {Purex) waste (C~103) used for DSSF, CC/DSSF, PCW/Mix, and CC/AR (Purex) wastes.

Best-basis Total Inventory
less C-106 Estimated Inventory
less TWRS DST Inventory

Expected SST Inventory

This Evaluation

Expected Inventory Accounted for

(T
570 4135

<757

234

260
843

324 %

———.
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Element: SO,
**Tank inventories unknown - wash and leach data meaningless without this information.*
BiPO4
Oxidative Leach Residual Solids Incomplete®
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL} Tanks Vol (k) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
ic 1670
cr 170
1C/EB 3050
1C(fJEB 447
5337 T-104 1670 7A8 2390
T-105 (w) 371 526
c-107 897 8.05
T-107 655 10.41
U-110 704 1.36
1cicw 2830 2627 25.08 27.02
T-108 (W) 167 0.278
C-110 (w) 708 16.2
B-106 443 9.44
BX-107 1302 214
1CITBP 2620 2620 47318 4732
2CIEB 1400 B-104 1400 391 39.10
B-110 927 141
B-111 893 129
2CI5-6 1930 1820 27 2863
201224 3380 T111 1715 6.92 13.64
B-201 106 0.05
B-202 102 095
224 1040 208 1 5.00
B-105 1158 264
TY-102 242 576
TX-116 2388 56.8
EB/MC 18100 3788 88.96 425.07
Total (MT) €09.68
% Inventory 253
TBP
TBPISr 568 C-105 568 7.87 7.87
TBP/DiaE 64| TY-106 (w) 64 123 123
TBP/EB 814 BY-104 1540 87.3
TBP(f)/EB 15100 BY-110 1510 55.4
TBP/EBits 28%0| BY-108 863 27
18804 3913 1664 799.64
TBP 874| TY-105(w) 874 4 4.00
BX-103 235 022
BX-108 yEil 20.6
TBPICW 2570 966 20.82 §539
TBPMC(f) 776 TY-104 163 144 6.86
C-108 250 217
C-109 235 1.96
c112 394 868
TBP{fy1C 1030 879 1281 15.88
Total (MT) 0.00 0.00 0.00 0.00 890.87
% Inventory 0.00 0.00 0.00 0.00 3292
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Element: SO, (Continued)
REDOX
Oxidative Leach Residual Solids Incomplete®
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kb.) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMIx 318
RI2C 8
R-Sludge 4280
RCW/MIx 382 §-104 1109 3.94
RCW 38] SX-108 329 408
5026 1438 8.02 28.03
RIDIaE 560 SX-113 98 0.046 0.26
R-Sludge (2Zr) 1420 $-107 1420 535 535
R-RCW/EB 36320
EBR 7530
EB/ICW 8290 S-101py 1616 202
EBDW 507 S-111 2256 851
52647 . 3872 853 1159.81
Total (MT) 1193.46
% Inventory 44.10
PUREX
DSSF 7960
CC/DSSF 560,
8520 A-103 (w) 1385 NR NA
AR/PCW 235
P Sludge 180
AR Siudge 26
HS 42 .
483 c-103 235 0.9 1.85
PCW/Mix 159{ T-102(w) 72 0.215 0.47
PCWIZICW 3100 C-104 1117 3.63 10.07
CCIAR 473 A-106 (W) 473 NR NA
Total (MT) 0.00 0.00 0.00 12.40
% Inventory 0.00 0.00 0.00 0.46
TOTAL (MT) 0.00 0.00 0.00 2706
Distribution 0.0 0.0 0.0
Wash Factor % initial solids
Leach Factor % washed solids
Enhanced Leach Factor % hed and leached solid % of (Expected) SST Inventory Accounted For: 59

(a) Sulfate concentrations reported from fon ch

Best-basis Total Inventory
less C-106 Estimated Inventory
less TWRS DST Inventory

{Expected SST Inventory

This Evaluation

Expected Inventory Accounted for

T
5000
395

4599
2706

59

%

atography analyses of water-leached
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Element: Sr
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | {after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1Cc 1670
1CI? 170
1C/EB 3050
1C(f)EB 447
5337 T-104 1670 0.002 0.01 1] 0.00 019 0.60 0.19 0.61
T-105 (W) 371 0.0005 0.0622
c-107 897 0 0.008 0.14
T-107 655 0.0054 o] 0.94
u-110 704 0.0037 o 042
qCcicw 2830 2627 0.0096 0.01 0.009 0.01 154 1.66 1.56 1.68
T-108 (w) 167 0 0
C-110(w) 708 0.0047 0.107
B-106 443 0 0 0.25
BX-107 1302 0.0038 0 0.263
1CTBP 2620 2620 0.0085 0.01 0 0.00 0.61 0.61 0.62 0.62
2C/EB 1400 B-104 1400 0 0.00 1] 0.00 027 027 0.27 027
B-110 927 "] 0 0.27
B-111 893 0.001 0 0.25
2CI5-6 4930 1820 0.001 0.00 ] 0.00 0.00 0.52 055 0.52 0.55
2Ci224 3380 T-111 1715 0.0037 0.01 0.00 056 110 0.56 1.10
B-201 106 0.0001 0 0.12
B-202 102 0.0003 0 0.07
224 4040 208 0.0004 0.00 0 0.00 0.19 0.95 049 095
EB/MC 18100 B-105 1158 0.005 0.08|{based on 1/S calcium} 0:00 0.00 0.005 0.08
Total (MT) o1 0.01 0.00 574 5.86
% Inventory 0.16 0.02 0.00 8.32 8.50
TBP
TBPIST 568 C-105 568 0 0.00 0.0002 0.00 0.10 0.10 0.1 0.10
TBP/DiaE 64 TY-104 163 0.00 0.00 017 0.07 017 0.07
TBP/EB 814 BY-104 1540 0 [} 285
TBP({fyEB 15100 BY-110 1510 0 [} 0.13
TBP/EBits 2800 BY-108 863 0 i} 324
18804 3913 0 0.00 0 0.00 0.00 622 29.89 6.22 29.89
TBP 874 TY-104 163 0.00 0.00 017 0.91 0.17 0.91
BX-104 (w) 363 0 0.0406
BX-103 235 0 0.0001 0.018
BX-109 731 0 0.001 065
TBPICW 2570 1329 0 0.00 0.0011 0.00 0.71 137 0.710 137
TBP/MC(f) 776 TY-104 163 0.00 0.00 0.17 0.81 017 0.81
Cc-108 250 [} 0 0.06
C-109 235 0.0003 0 0.05
c-112 394 0.002 0 019
TBP(f}1C 1030 879 0.0023 0.00 0 0.00 0.30 037 03 0.37
Total (MT) 0.00 0.00 0.00 3352 3352
% Inventory 0.00 0.00 0.00 48,57 48.58
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Element:  Sr (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
R/Mix 318
Ri2C 8
R-Sludge 4280
RCW/Mix 382 S-104 1109 "} 0.021 07
RCW 38| SX-108 329 [} 0 033
5026 1438 0 0.00 0.021 0.07 0.00 1.01 353 1.03 3.60
R/DIaE 560 SX-113 98 0.00009 0.001 0.00013 0.001 0.00 0.02 0.004 0.02
R-Sludge (Zr) 1420 $-107 1420 0 0.00 0 0.00 0.00 045 045 045 045
R-RCW/EB 36320
EBR 7530
EB/ICW 8280
EB/DW 507] S-101gy 1616 0 00077 077
i 52647 1616 0.00 0.00 0.0077 0.25 0.00 0.76 24.83 077 25.09
Total (MT) 0.00 0.32 0.00 28.83 29.16
% Inventory 0.00 047 0.00| - 41.78 4226
PUREX
DSSF 7960
CCIDSSF 560
8520f A-103 (w) 4385 0 0.00 0.00 0.02 014 0.0223 0.14
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 C-103 238 1] 0.00 0 0.00 0.04 0.08 0.04 0.08
PCW/Mix 159 T-102 (w) 72 0 0.00 0.00 0.00 0.01 0.0023 0.01
PCW/ZrCW 3100 C-104 117 ‘o 0.00 0.0001 0.0003 0.07 020 0.071 020
CC/IAR 473] A-106 (W) 473 0.0003 0.0003 0.00 0.04 0.04 0.0385 0.04
Total (MT) 0.00 0.00 0.00 0.46 0.46
% Inventory 0.00 0.00 0.00 0.67 0.67
TOTAL (MT) 0.12 0.34 0.00 68.55 69.00
Distribution 02 0.5 0.0 993
Wash Factor 0.2|% initial solids
Leach Factor 0.5|% washed solids
Enhanced Leach Factor 0]% washed and leached solids % of (Expected) SST Inventory A d For: 226
(MT)
Best-basis Total Inventory 313
less C-106 Estimated Inventory 0.1
less TWRS DST Inventory =0.62
Expected SST Inventory 306
This Evaluation 68
Expected Inventory Accounted for 226 %
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Element: *sr
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (k) Tanks Vol (i) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
1cr 170
1C/EB 3050
1C(fyEB 447
5337 T-104 1670 [} 0 43 137 4284 13691 4327 13828
c-107 897 16752 18093 3350463
T-107 655 46 1] 92320
U-110 704 200 2263 226268
1CciIcwW 2830 2256 16998 21323 20356 25535 3631697 4555719 3669051 4602577
B-106 443 0 0 50025
BX-107 1302 0 0 13292
1CITBP 2620 1745 0 0 0 0 63317 95066 63317 95066
2C/EB 1400 B-104 1400 0 0 18800 18800 18800 18800
B-110 927 0 174 173724
B-111 893 0 0 553821
2CI5-6 1930 1820 ] 1] 174 185 0 7273711 771333 727545 771518
2C1224 3380 T-111 1745 1] 0 8810 1738'3 8810 17363
B-201 106 0 0 259
B-202 102 4} [1} 400
224 1040 208 0 (] 0 (] 659 3285 659 3295
B-105 1158 1107 0 262122
TY-102 242 18 0 1433
TX-116 2388 43 o 6388
EBMC 18100 3788 1168 5581 0 ot 268775 1284273 269943 4289854
Total (MT}) 2.69E+4 2.59E+4 0.00E+0 6.76E+6 6.81E+6
% Inventoty 0.08 0.07 0.00 19.55 19.70
TBP
TBPISr 568 C-105 568 ] 0 0 0 91521 91521 91521 91521
TBP/DiaE 64| TY-106 (w) 64 4 4 0 9117 9117 9121 9121
TBPIEB 814
TBP(fYEB 15100 BY-110 1510 0 2644 132200
TBP/EBits 2890 BY-108 863 0 0 145105
18804 2373 ] 0 2644 20851 1] 274661 2176454 277305 2197405
8P 874| TY-105 (w) 874 20 20 ¢ 233457 233457 233477 233477
BX-104 (w) 363 139 132359
BX-103 235 0 0 60327
BX-109 731 0 1] : 195000
TBPICW 2570 1329 139 269 0 0 387547 749432 387686 749701
TBP/C(f) 776 TY-104 163 0 0 1] 27661 131687 27661 131687
c-108 250 0 8030
c-109 235 0 2561 256100
C-112 384 0 10180 1018022
TBP(f)1C 1030 879 1] 0 12741 15799 1263411 1574127 1282152 1589927
Total (MT) 2.93E+02 3.68E+04 0.00E+00 4 97E+06 5.00E+06
% Inventory 0.00 0.11 0.00 14.36 14.47
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Element: % Sr(Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative  Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki.) Tank Waste Type Tank Waste Type Tank Waste Type Tank”  Waste Type Tank Waste Type
RIMix 318
Ri2C 8
R-Sludge 4650
RCW/Mix 382 S-104 1109 0 217 434448
RCW 38 SX-108 329 ] Q 1813757
5396 1438 0 0 217 814 6] 2247988 8435426 2248205 8436241
RIDIaE 560 SX-113 98 141 806 0 0 4571 26120 4712 26926
R-Sludge(Zr) 1420 8-107 1420 (1] 0 0 [ 0 333773 333773 I3 337173
R-RCWI/EB 36320
EBR 7530
EB/ICW 8290 S-101py 1616 4] 0 672014
EBDW 507  s-111 256 [1] 20024 55814
52647 3872 0.00 0 29024 394635 0 698804 95015331 7278280 9896168
Total (MT) 8.06E+2 3.95E+5 0.00E+0 18.3E+6 18.7E+6
% tnventory 0.00 1.14 0.00 52,92 54.07
PUREX
DSSF 7960
CCIDSSF 560
8520f A-103 (w) 1385 2541 15631 0 133171 819218 135712 834849
AR/PCW 235
P Sfudge 180
AR Sludge 26
HS 42
483 C-103 235 248 510 0 649128 1334165 649376 1334675
PCW/Mix 159 T-102(w) 72 0 0 26412 58327 26412 68327
PCW/ZrCcW 3100 C-104 1117 0 0 0 (4 432784 1201102 432784 1201102
CC/IAR 4731 A-106 (W) 473 1978 1978 0 634521 634521 636499 636499
" Total (MT) 1.81E+4 0.00E+0 0.00E+0 4.05E+6 4.07E+6
% Inventory 0.05 0.00 0.00 11.71 11.76
TOTAL (MT) 4.61E+4 4.58E+5 0.00E+0 34.1E46 34.6E+6
Distribution 0.1 13 0.0 98.5
Wash Factor 0.1|% initial solids
Leach Factor 1]% washed solids
Enh d Leach Factor 01% hed and leached solids % of (Expected) SST In y Accounted For: 70
(MT)
Best-basis Total Inventory 62.3E+6
fess C-106 Estimated Inventory -1.6E+6
less TWRS DST Inventory “114E46
Expected SST Inventory 49.3E+6
This Evaluation 34.6E46
Expected Inventory A ted for 70 %
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Element: U
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) ] (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
cr 170
1CI/EB 3050
1C(f)yEB 447
5337 T-104 1670 0.0135 0.04 0.183 058 147 4.71 1.67 534
c-107 897 3.42 0.856 143
T-107 655 0.943 0.077 24.9
U-110 704 0 [ ]
1CicwW 2830 2256 4363 547 0.933 147 4290 53.82 482 6046
B-106 443 0.073 0.066 73
BX-107 1302 0.567 0.142 355
1CTBP 2620 1745 0.64 0.96 0.208 031 10.00 15.02 10.85 1629
2C/EB 1400 B-104 1400 0.02 0.02 0.707 0.71 1.28 1.28 2.01 2.01
B-110 927 0.071 0.147 0.51
B-111 893 0.143 001 0.000 025
2CI15-6 1830 1820 0.214 023 0157 0.147 0.000 0.00 0.39 041 0.76 0.81
2C1224 3388 T-111 1715 0 0.00 0.106 021 517 10.20 528 1041
B-201 106 o 0 0.08
B-202 102 o] 9 0.04
224 1040 208 0 0.00 4] 0.00 0.12 0.60 0.12 0.60
B-105 1158 0 0 0.0734
TY-102 242 0.0036 0 0.079
TX-116 2388 NR [1] NR
EB/C 18100 3788 0.0036 0.05 0 0.00 0.15 0.68 0.1524 0.73
Total (MT) 6.77 315 0.00 86.72 96.64
% Inventory 0.84 0.39 0.00 10.71 11.94
T8P
TBPIST 568 c-105 568 259 258 0 0.00 11.01 11.01 13.6 13.60
TBP/DiaE 64| TY-106 (w) 64 0.0002 0.00 0 0.00 074 074 0.736 074
TBP/EB 814 BY-104 1540 0 0.132 6.59
TBP(f)/EB 15100 BY-110 1510 0.187 0 0.55 9.35
TBP/EBits 2880 BY-108 863 0 0 — 961
18804 3913 0.187 0.90 0.132 0.63 .55 6.85 24.68 11440 2555 122,78
TBP 874{ TY-105(w) 874 0.0189 0.02 0 0,00 7.20 720 722 7.22
BX-104 (w) 363 0.0022 16
B8X-103 235 0.854 0 10.7
BX-109 731 0.355 1} 177
TBPICW 2570 1329 12112 234 0 0.00 43.19 83.52 444 85.86
TBP/C(f) 776 TY-104 163 0.034 0.16 0.008 0.04 532 2532 536 2552
C-108 250 0.014 0.14
C-109 235 1} 239
C-112 384 157 353
TBP{f)1C 1030 879 1.584 1.96 0 0.00 36.25 44.85 37.83 46.91
Total (MT) 7.98 0.67 6.85 287.13 302.63
% Inventory 0.89 0.08 0.85 35.46 37.38
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Element: U (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) |(after washing & leaching) Total
Waste Type| Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (ki) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
RIMix 318
Ri2C 8
R-Sludge 4650
RCW/Mix 382 S-104 1109 0 0.003 11
RCW 38 SX-108 328 g [t} 0.00 447
5396 1438 0 0.00 0.003 0.01 0.00 0.00 1547 58.04 1547 58.05
RIDlz;E 560 SX-113 98 0.0006 0.003 0.0017 0.01 0.02 0.10 0.019 0.11
R-Sludge(Zr) 1420 $-107 1420 0 0.00 0.566 0.57 0.00 0.00 13.63 13.63 142 14.20
R-RCWI/EB 36320
EBR 7530
EBICW 8230 S-101p. 1616 0.00 0.138 138
EBDW 507} s-111 " 2256 0.208 0.401 08
52647 3872 0.21 2.83 0.539 733 0.00 13.82 187.95 14.6 198.11
Total (MT) 283 7.92 0.00 259.72 270.46
% Inventory 0.35 0.98 0.00 32.08 3341
PUREX
DSSF 7960
CC/DSSF 560
8520] A-103 (w) 1385 0.018 0.11 0.05 0.31 2.60 16.01 2.67 1642
AR/PCW 235
P Sfudge 180
AR Sludge 26
HS 42
483 c-103 235 0.79 1.62 0.022 0.05 027 055 1.08 222
PCWI/Mix 159] T-102(w) 72 0 0.00 0.00 0.09 021 0.0845 0.21
PCWIZreW 3100 C-104 1117 0434 120 174 4.83 41.23 11441 434 12045
CCIAR 473| A-106 (w) 473 0.0065 0.01 0.01 0.01 0.57 0.57 0.588 0.59
Total (MT) 295 5.19 0.00 131.75 139.89
% Inventory 0.36 0.64 0.00 16.27 17.28
TOTAL (MT) 20.52 16.93 6.85 765.32 809.62
Distribution 25 21 08 94.5
Wash Factor 2.5|% initial solids
Leach Factor 2.1|% washed solids
Enh d Leach Factor 0391% hed and leached solids % of (Expected) SST Inventory Accounted For: 84

Leach factor from tests performed with ARIPCW (Purex) waste {(C-103) used for DSSF, CC/DSSF, PCW/Mix, and CCIAR (Purex) wastes.

(MT)

Best-basis Total Inventory 965
{ess C+~106 Estimated Inventory 0436
less TWRS DST Inventory 449
Expected SST Inventory 960
This Evaluation 810
Expected Inventory Accounted for . 84

%
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Element: Zr
BiPO4
Oxidative Leach Residual Solids
Wash Leach (after Wash & Leach) | (after washing & leaching) Total
Waste Type|Representative Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (k) Tanks Vol (kL) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
1c 1670
1Cr? 170
1CIEB 3050
1C(f)/EB 447
5337 T-104 1670 0.001 0.00 0.00 0.43 041 013 042
T-105 (w) 37 0.0003 0.0704
C-107 897 0 0.048 1.61
T-107 655 0.001 1] 0.09
U-110 704 Q 4} 023
1CICW 2830 2627 0.0013 0.00 0.048 0.06 1.95 2.0 2,00 215
T-108 (w) 167 0 0.0027
C-110 (w) 708 0.0106 0.142
B-106 443 0.0003 0 0.017
BX-107 1302 0 0.002 021
1CTBP 2620 2620 0.0109 0.01 0.002 0.00 0.36 036 03717 037
2C/EB 1400 B-104 1400 0.0005 0.00 0.00 0.05 0.05 0.05 0.05
B-110 827 0 0 0.0044
B-111 893 0 0 0023
2CI56 1830 1820 0 0.00 [ 0.00 0.00 0.03 0.03 0.0273 0.03
2C1224 3380 T-111 1715 0.0015 0.00 0.00 0.01 0.01 0.0075 0.01
B-201 106 0.0001 ] 0.0083
B-202 102 1) 1] 0.0009
224 1040 208 0.0001 0.00 0 0.00 0.01 0.05 0.0092 0.05
EB/MC 18100 TY-102 242 0.0017 0143 0 0.90 0.002 0.16 0.0039 0.29
Total (MT) 0.15 0.06 0.00 3.16 337
% Inventory 0.08 0.03 0.00 1.71 1.82
TBP
TBPISt 568 C-105 568 0 0.00 0.0056 0.01 0.07 0.07 0.08 0.08
TBP/DiaE 64] TY-106 (w) 64 0.0004 0.00 0.00 0.06 0.06 0.057 0.06
TBP/EB 814 BY-104 1540 0 0.13
TBP(f)EB 15100 BY-110 1510 0 0.13
TBP/EBits 2890 — —
18804 3050 0 0.00 1] 0.00 0.00 0.26 1.60 026 1.60
TBP 874| TY-105 (w) 874 0.0003 0.00 0.00 0.07 0.07 0.070 0.07
BX-104 (w) 363 0.0032 0.82
BX-103 235 0 0.038 1.65
BX-109 731 0 0.001 066
TBPICW 2570 1329 0.0032 0.01 0.039 0.10 3.08 594 3143 6.05
TBP/MC(f) 776 TY-104 163 0.0013 0.01 0.00 0.05 023 0.050 0.24
TBP(f1C 1080 C-112 384 0 0.00 0 0.08 0.02 0.04 0.0151 0.04
Total (MT) 0.01 0.11 0.00 8.02 8.14
% Inventory 0.01 0.06 0.00 432 439
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Element:  Zr (Continued)
REDOX
Oxidative Leach Residual Solids
Wash Leach (after Wash and Leach) | (after washing & leaching) Total
Waste Type|Representative ~ Tank MT MT MT MT MT MT MT MT MT MT
Waste Type Vol (kL) Tanks Vol (k) Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type Tank Waste Type
R/MIix 318 .
Ri2C 8
R-Sludge 4280
RCW/Mix 382 S-104 1109 0 0 1.07
RCW 38 SX-108 329 0 0 0.26
5026 1438 0 0.00 0 0.00 0.00 133 4.65 1.33 4.65
R/DiaE 560 SX-113 98 0.00002 0.000 0.00029 0.00 0.00 0.01 0.0018 0.01
R-Sludge (2r) 1420 s-107 1420 0 0.00 0 0.00 0.00 10.20 10.20 102 10.20
R-RCW/EB 36320
EBR 7530
EB/CW 8290
EB/DW 507
52647 S-101y 1616 0.00 0.00 0.00 0.07 222 0.068 222
Total (MT) 0.00 0.00 0.00 17.07 17.07
% Inventory 0.00 0.00 0.00 9.20 9.20
PUREX
DSSF 7960
CCIDSSF 560
8520f A-103 (w) 1385 0.0257 0.16 0.00 0.36 223 0.389 238
AR/PCW 235
P Sludge 180
AR Sludge 26
HS 42
483 c-103 235 0.038 0.08 0 0.00 3.80 7.81 3.84 7.88
PCW/Mix 159| T-102 (w) 72 L] 0.00 0.00 0.01 0.01 0.0054 0.01
PCW/ZrcwW 3100 C-104 1117 0 0.00 0.053 0.15 5245 14556 525 145.70
CC/IAR 473] A-106 (W) 473 0.02 0.02 0.00 0.88 0.88 0.90 0.90
Total (MT) 0.26 0.15 0.00 156.49 156.90
% Inventory 0.14 0.08 0.00 8437 84.59
TOTAL (MT) 042 0.32 0.00 184.75 18549
Distribution 02 02 0.0 99.6
Wash Factor 0.2|% initial solids
Leach Factor 0.2|% washed solids
Enhanced Leach Factor 01% washed and leached solids % of (Expected) SST Inventory Accounted For: 151
{MT1)
Best-hasis Total Inventory 430
less C-106 Estimated Inventory 231
less TWRS DST Inventory 305
Expected SST Inventory 123
This Evaluation 185
Expected Inventory Accounted for 151 %
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4.0 Conclusions and Recommendations

The updated wash and leach factors incorporate dissolution data from tests performed
with tank wastes, which, in actuality, are mixtures of insoluble and soluble materials. As a
result, these overall factors apply to a composite SST inventory.

Importantly, the mass weighted partitioning factors are highly dependent on available
information. The unfavorable overall chromium leach factor of 14% in 1996 was due
entirely to the absence of data for the heavily weighted (approximately 0.4) Redox and
Evaporator Bottoms waste groups (SORWT Groups I, V, and IX). No leach behavior could
be assumed with any confidence because of the surprisingly poor leach behavior exhibited by
two other predominantly salt-type wastes (BY-104 and BY-110). In 1997, data from washing
and leaching studies were obtained for two Redox/Evaporator Bottom wastes, S-101 and
S-111, and the enhanced sludge washing performance increased based solely on these data.
The new chromium leach factor is 78%.

The percent sodium, aluminum, phosphate, chromium, and bismuth accounted for in
the analyte evaluations in Section 3.0 was 98, 101, 95, 80, and 92, respectively. The
favorable mass balances for these bulk inventory analytes lend support to the weighting
methodology, to the sample matrix, and to the current standard inventories. Notably, most
of the sodium, aluminum, and chromium inventories reside in the Redox and Evaporator
Bottom waste groups. Because these analytes potentially affect HLW production, washing
and leaching data for additional wastes in these groups would improve confidence in the
wash and leach factors.

Partitioning factors for sulfate cannot be computed from currently available data. If
wash and leach factors are needed for this analyte, the total sulfate/sulfur concentration in a
particular waste sample needs to be determined prior to washing and leaching to calculate
percentages removed with each step. Alternatively, the residual solids could be analyzed for
sulfur so that the total mass could be obtained by summing the wash, leach, and residual
solids fractions. Based on the inventory distribution observed in the not-yet-complete sulfate
evaluation in Section 3.0, wastes from BY-104, BY-108, BY-110, S-101, and S-111 may be
good candidates for study.
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B-104 (BiPO4 2C, EB) Experimental Results

1.3 Density (g/mL)
1404 Volume (k)
summation . Wash Leach
ug/g sample %| uglg sample MT| 9% removed % removed % leach
Component (Temer 1996) recovery| {Colton 1996) (tank)| initial solids MT removed hed solids MT ed initial solid
| Wash Factor| |_Leach Factor|
Al 98| . 840 6 0.202 60 1.90 57
Ba. . L}V £ 11| R S0t 0.000}. 0 0.000 - ‘o
Bi 98 11400 0 0.000 3 0.708 3
[T S RSy OIS T+ -] SR . S ‘0. 0000} - e 0000 0
Cd 0.574 direct analysis 3 0.00035 0 0.000 0
Cr’" by -SBei DOABp . oead - 68
Fe 0 0.000 1 0.099 1
Mg:.:- 2. 0105} -6 0.0t5 B
Mn 0 0.000 0 0.000 0
Na'.. a3 199 0.000
Ni 2 0.001 0 0.000 0
Si ER0205 T o1 0.104 50 514 49
Sr 150 ] 0.000 0 0.000 0
U’ a138p. T .0020 % o707 35
Zr 24.8 1 0.0005 1 0.001 1
summation Wash Leach
ugl/g sample %] uglg sample MT| % removed % removed % removed
Component {Temer 1996} recovery| (Colton 1936) (tank}| initial solids MT removed hed solids MT removed initial solids
Wash Factor| Leach Factor|
PQO4-3 . 57600 105 53400 975 45 439 98 525 54
$04-2 R : C 21400 - 334 ) “0.000}- 0,000
summation
uCilg sample %] uCi/g sample Ci| % removed % removed % removed
{Temer 1996) recovery| (Colton 1996} {tank)| initial solid Ci removed hed solids  Ci removed initial solid:
Wash Factorl Leach Factor[
Cs-137 513 103 9365 0.000| . 99 9299
Se80. L S - 18803 ansof o 0.000
Notes:

NR: Not Reported

Colton, N. G. 1996. Status Report: Pretreatment Chemistry Evaluation—-Wash and Leach Faclors for the Single-shell Tank Waste Inventory,
PNNL-11290, Pacific Northwest National Laboratory, Richland, Washington.

Temer, D. J. and R, Vallarreal, 1996. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1996 Results,

LAURY6-2839, Los Alamos National Laboratory, Los Alamos, New Mexico.
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B-106 (BiPO4, TPB) Experimental Results

1.34 Density (g/mL})

443 Volume (kL)
summation Wash Leach
ugl/g sampleg. % uglg sample, MT| % removed % removed % leach
Component (Temer 1997) recovery (Appendix) (tank)] initial solids MT removed hed solids MT removed _initial solids
Wash Factor] Leach Factor|
Al 3460 102 12730 1.62 .28 0.454 81 0.841 58
Ba . ) LS | B 0.600 < 8
BI 0.000| 1 0.018 1
Ca 70.000]: ] 0 0.0015.. 0.1
cd 0.000 0.000
Cr: VAN 0079} 75 0:106 - 66
Fe ] 0.000 0 0.0192 0.2
Mg - B IS 0.000]. a 0.000 - o
Mn 0 0.000 0 0.000 0
Na... ¥ 85 64.8] 94 32 5
Ni 1 0.0003 0 0.000 0
Si -5 0.093 59 1.05 57
Sr 0 0.000 o] 0.000 0
(28 104} 7 + 0.073|: 1 0.066 ‘09
Zr 315 94 28 0.017 2 0.0003 0 0.000 0
summation Wash Leach
uglg sample %] uglg sample, MT] % removed % removed % removed
Comp t recovery {tank}] initial solids MT removed| washed solids _ MT removed _initial solids
{ Wash Factorl Leach Factor]
PO4-3 .89 73600 437 60 262 84 147 34
5042 T 15900, g4t - C 0.000 0.000
summation
uCilg sample,, %] uCi/g sample,, Ci| % removed % removed % removed
recovery| ({tank)| initial solids _ Ci removed| washed solids __ Ciremoved _initial solids
Wash Factorl Leach Factorl
Cs-137 284 103 »7 13470 51 6870 99 6560 49
S0 " Aeed S e 843 . 0 60025T 0 0000 ‘0 0,000 .- )
Notes:

Temer, D. J. and R. Villarreal, 1997. Sfudge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1997 Results,
LAUR-97-2889, Los Alamos National Laboratory, Los Alamos, New Mexico.

Characterization worksheet provided in Appendix.
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B-110 (BiP0O4 2C, 5-6) Experimental Results

1.35 Density (g/mL)
927 Volume (kL)

range Wash Leach
uglg sample %| uglg sample MT| % removed % removed % leach
Comp t (Lumetta 1934) recovery| (Colton 19395) (tank)! Initial solids MT removed hed solids MT removed _initial solid
Wash Factorl Leach Factorl
AL 700 - 2200 1230 1.54 0 .000] 18 0277 18
) . - LG S B 0.000. N
21000 - 25000 0.000 0 0.000 0
LT 870800 01217 * 10: L AUCEE -9
0.000 0.000
G220 53. 0.584 . 48
0.000 0.000
0023]- e 0.000 g
0.000| ] 0.000 0
"6 0.000
0.000 0.000
"3.45}" 53 4,686 38
0.000 0 0.000 0
[V 61021980 - i 1] T 14 oorif 34 0:147 29
Zr 0.000 0.000
range Wash Leach
ugl/g sample %] uglg sample MT| % removed % removed % removed
Component (Lumetta 1934) recovery| (Colton 1895) {tank)| initial solids MT removed| washed solids MT removed _initial solids
Wash Factor| Leach Factor|
PO4-3 54000 - 60000 _ .. 52300 65.47 84 850( 88 9.17 14
SO42- S e - -a1300 14.15 - .0;000}: 0.000
range
uCi/g sample %] uCilg sample Ci] % removed % removed % removed
{Lumetta 1934) recovery! (Colton 1935) ({tank)| initial solids Cir d hed solids  Ci removed _initial solid:
Wash Factor| Leach Factor]
Cs-137 14.6-16.0 15.1 18804 87 16446 62 1512 8
Sreg07 . 4695250 . 169 - 211569 0. D000 _ 0.1 212 - -0.1
Notes:

Less than wash, leach values entered above as zero.

Colton, N. G. 1895, Sludge Prefreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Lumetta, G. J. and B, M. Rapko. 1994, Washing and Alkaline Leaching of Hanford Sludges: A Status Report,

PNL-10078, Pacific Northwest National Laboratory, Richland, Washington.

B.3




B-111 (BiPO4 2C, 5-6) Experimental Results (1)

1.25 Density (g/mL)

893 Volume (ki)
summation Wash (2) Leach (2) Oxidative Leach (3)
ugl/g sample,, %| uglg sample MT{ % removed MT % removed MY % leach % removed MT
Component (Rapko 1995) recovery| (Colton 1985) (tank)] initial solids removed hed solids removed initial solids| leached solids removed
Wash Factor| Leach Factor| Ox-L Factor|
37| 0 0000 2 0.030 2 20 0.030
o BEEET T D 70600 fof- ‘
.0 0000] 0 0.000 0
=g sv0089F s S 2.7 70015 - 2 27 0.018
1} 0.000 0 0.000 0
Ry A kT 2 SR 19+ 0.180 12 181 - 0137
1] 0.000 o 0.000 0 001  0.0018
VP RD.000) - D 0.000 D -
0 0000 0 0.000 0
8927 7 B98P . - : . .0.D00 .
0,000
. 8- 1 0328 487 4.844 45 0.2 0.011
0 0.000 0 0.000 0
57-- -0:143) - :9 " 0010 4
0 0.000 0 0.000 0
summation Wash Leach Oxidative Leach
ug/g samiple,y %] uglg sample,, MT| % removed mMT % removed MT % removed % removed [113
Comg t {Rapko 1995) recovery| (Colton 1985) {tank)| initial solids removed| washed solids removed _initial solids| leached solids removed
Wash Factor| Leach Factorl Ox-L Factorl
PO4-3 103 5092 48 219 84 244 4
soaz” Raf Sigssf T A o owsf T 7T oede '
summation
uCilg sample,, %| uCilg sample,,. Cil % removed Ci % removed Ci % removed % removed Ci
{Rapko 1995) recovery| (Colton 1935) * {tank)| initial solids removed| washed solids_removed _initial solids] feached solids _removed
Wash Factor| Leach Factor| 0Ox-L Factor|
Cs-137 140 103 158 176418 52 91738 92 77624 44
Srg0 - o S 240 105} - .. 496 . . 553820 1) 0.000§ - . -0 . 0.000 0
Notes:

1. This worksheet includes the results from oxidative leaching tests, Le. stoichiometric KMnO, Reaction.

2. Wash and leach tests reported in Rapko 1985,
3. Oxidative leaching test results reported in Rapko 1986.
4, Na wash factor impractical due to method of sample prep (Rapko 1995); therefore, Na wash factor based on Colton 19985.

Colton, N. G. 1895. Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL 10512,
Pacific Northwest National Laboratory, Richland, Washington.

Rapko, B. M., G. J. Lumetta, M. J. Wagner. 1995. Washing and Caustic Leaching of Hanford Tank Siudges: Results of FY1995 Studies, PNL-10712,
Pacific Northwest National Laboratory, Richland Washington.

Rapko, B. M., G. J. Lumetta, M. J, Wagner. 1996. Oxidative Dissolution of Chromium from Hanford Tank Sludges Under Alkaline Conditions,
PNNL-11233, Pacific Northwest National Laboratory, Richland, Washington.
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B-201 (BiP0O4 224) Experimental Results

1.25 Density (g/mL)
106 Volume (ki)

range Wash Leach
ug/g sample %| uglg sample MT| % removed % removed % leach
Component {Lumetta 1934) recovery| {Colton 1955) {tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factor] Leach Factor[
Al 0 0.000 28 0.180 28
Bal . i . 0000] B 0.000. 0
0 0.000 0 0.000 0
""""" B+ SN X' ¢! R 1 od18’ 1
0.000 0.000
- 0451 35 - 0402 -23|
00( 0 0.000 1 0.020 1
432054560 1) 0.0001 0 0.000. 0
18000 - 22400 0 0.000 0 0.000 0
Na (15 3200054 73 4034 0.000 -
Ni 0.000 0.000
- 8 -9:258 47 138 43
0 0.000 0 0.000 0
S 7. 638 .0 - 0.000 G800
120 - 204 62.3 0.01 0.000 0.000
range Wash Leach
ugl/g sample %| uglg sample MT| % removed % removed % removed
Component (Lumetta 1984) recovery| (Colton 1995) (tank)| initial solids MT removed hed solids MT removed initial solids.
Wash Factor[ Leach Facﬁor]
PO4-3 32000 - 40000 18200 241 10 0.241 18 0.386 16
S042. - 7 i WIS C347 L D05 . 0,000 0.000
range
uCi/g sample %{ uClig sample Ci| % removed % removed % removed
(Lumetta 1984) recovery] (Colton 1995) {tank)| initial solids Ciremoved] washed solids _ Ci removed initial solids
Wash FactorI Leach Facﬁorl
Cs-137 0.16-1.23 0.897 118.83 17 20.201 10 9.506 8
Srga. - 35568 227 30072 8 0.006)3 . - 0060 ol
Notes:

Less than wash, leach values entered above as zero.

(1) Na value not reported in Lumnetta 1985; therefore, Na wash factor based on Colton 1985,

Colton, N, G. 1995. Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Lumetta, G. J. and B. M, Rapko. 1994. Washing and Alkaline Leaching of Hanford Sludges: A Status Report, PNL-10078,
Pacific Northwest National Laboratory, Richland Washington.
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B-202 (BiPO4) Experimental Results

1.1 Density (g/mL)

102 Volume (kL)
summation Wash Leach
uglg sample %| uglg sample MT| % removed % removed % leach
Component {Temer 1995) recovery| {Colton 1996) (tank)| initial solids MT removed hed solids MT removed initial solids
Wash Factor| Leach Factor|
576 :23 V] 0.000 16 0.016 16
BRI o AR 11 | S -1y SR Cxoa ko0t o 10000) T 0:000- 0
109 0 0.000 0 0.002 0
. e a:003}. B .6.000 )
0 0.000 0 0.000 0
23 RN S2¥ . DEIS) 40 0:830° 8
9 0 0.000 0 0.000 0
05 0.000}- o 0.000 - [3}
0 0.000 0 0.000 0
45 . 1.88]- . 85 1.98 47
0 0.000 2 0.0005 2
.26 D08 42 0.104 31
0 0.000f 0 0.000 0
g, . 0.000 " B 3 0.000 1
0 0.000 0 0.000 0
summation Wash Leach
uglg sample %| uglg sample MT| % removed % removed % removed
Component (Temer 1935) recoveryl (Colton 1996) (tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factor]
PO4-3 7030 98 8430 0.95 28 0.269 ] 0.146 15
Sodz2s  C.oophoth e el . D . eop T cd20800 . 028 29 0087} 26- 0042 . 18
summation
uCi/g sample %] uCilg sample Ci| % removed % removed % removed
{Temer 1995) recovery| {Colton 1996) (tank)| initial solids __ Ci removed hed solid Ci removed initial solids
Wash Factor| Leach Factorl
Cs-137 0.0288 109 0.1 11.24 52 5.868] 50 2706 24
SR - iAn Tl wf3ss-. .. f34F . L . 1443 . . 46427 .-G 6.000}- 0. 0.000 k)
Notes:

Colton, N. G. 1996. Status Report: Pretreatment Chemistry Evaluation—-Wash and Leach Factors for the Single-shell Tank Waste Inventory,
PNNL-11280, Pacific Northwest National Laboratory, Richland, Washington.

Temer, D. J. and R, Villarreal, 1995. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Siudge: A Status Report, LAUR 85-2070,
Los Alamos National Laboratory, Los Alamos, New Mexico,
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BX-103 (TPB/CW) Experimental Results

1.23 Density (g/mL)

235 Volume (kL)
summation Wash Leach
ug/g sample,u %| uglg sample., MT] % removed % removed % leach
Component (Temer 1997) recovery (Appendix) {tank){ initial solids MT removed| washed solids MT removed initial solids
Wash Factor Leach Factorl
Al 103000 111 1 0.268 100 265 o]
Ba.. .- i 110 7= 0 opoes]t S UFEL 60002 6]
Bi 0 0.000|_ 0.2 .0.00002 0.2
Ca. R 0001~ 06, 0.0007- 0.6
Cd 4 0.0003 09 0.0001 0.8
of 7 27" 0104} 40 .. 0113 29
Fe 0 0.000 4 0.029 4
Mg.. o 0:060] - o c.00a o
Mn 0 0.000 0 0.000 0
Na.- 77 ¥5). 82 1.84 19
Ni 0 0.000 8 0.028 8
St .8 0,010} - 40 . 0:132 38
Sr 0 0.000 0.4 0.0001 0.4
Ui & 0:854{ - o 0,000 -0
Zr 0 0.000 2 0.038 2
summation Wash Leach
ug/g sample,. %| uglg sample,,. MT| % removed % removed % removed
Component recovery (tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factor]
PO4-3 100 764 0.22 49 O.10§ 81 0.103 47
S04.2 - 4876 - -054 : 0.000 o 0.600
summation
uCl/g sample,,, %| uCilg sample Cij % removed % removed % removed
recovery {tank)| initial solids Ciremoved| washed solids  Ciremoved initial solids
Wash Factor| Leach Factnrl
Cs-137 349 101 347 10016 98 9816 80 160 2
Sr-80 ) BN 209" 60327 1y 00001 .- 0. 0.000 0
Notes:

Temer, D. J. and R, Villarreal. 1997. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1997 Results,

LAUR-97-2889, Los Alamos Nationa! Laboratory, Los Alamos, New Mexico.

Characterization worksheet provided in Appendix.
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BX-105 (TBP, CW) Experimental Results

1.69 Density (g/mL)
174 Volume (k)

summation Wash Leach
ug/g sample %| uglg sample MT| % removed % removed % leach
Component (Temer 1995) recovery| (Colton 1995) {tank}| initial solids MT removed| washed solids MT removed initial solids

N

R

255

. Wash Factor[_ B

sutface sample.

o Leach Factor|

.23} Data from this tank have not been included in this evaluation because of

3|discrepancies in projected inventories derived from core samples obtained
01in 1986 and auger surface samples obtained in 1994. Auger samples may
be representative of cladding waste, the last type of waste added to this
tank. Washing and leaching tests were performed only on the auger

summation Wash Leach
ug/g sample %| uglg sample MT| % removed % removed % removed
Component {Temer 1895) recovery| (Colton 1995) (tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factnrl
PO4-3 1860 59700 176
S04:2 S IR 0.00
summation
uCi/g sample %]| uCilg sample Ci| % removed % removed % removed
{Temer 1995) recovery| (Colton 1995) {tank)| initial solids _Ci removed| washed solids _ Ciremoved initial solids
Wash Factotl Leach Facturl
25.1 54.1 15919
i A UAST. . a0312)

Notes:

Cotlton, N. G. 1995. Sludge Pretreatment Chemistry Evaluation: Enhanced Siudge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Temer, D. J. and R, Villarreal, 1995. Siudge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: A Status Report, LAUR 95-2070,
Los Alamos National Laboratory, Los Alamos, New Mexico.

~ g e
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BX-107 (BiPO4 1C, TBP) Experimental Results

1.2 Density (g/mL)

1302 Volume (kL)
summation Wash Leach
ug/g sample %| ugl/g sample MT] % removed % removed % feach
Comp t {Rapko 1995) recovery| (Cotton 1935) (tank)| initial solids MT removed| washed solids _MT removed _initial solids
Wash Factorl Leach Factor|
Al 12300 81 14300 23 0223 68 15.0 67
Ba R S PR S3 F L E0 S o001} -0008}: o 0.000 0
Bi 33100 159 24100 377 0.000 0 0.000 0
Ca if] 163 117 A B SE {1 a7 - 14
cd 10.000| 0 0.000 0
Cr. - 0318} 10 8121 .8
Fe 0.000| 0 0.000 0
Mg, - 0,000} 0 0.000 0
Mn . 0.010 1 0.001 1
Na.(1) 358} 106]. 0.000
Ni 123 0.02 0.000 0.000
si°- A “1o6f . -edoe] - 3 0318 3
sr 88.8 .0.26] .0 0.000| o 0.000 0
U 4980 355 16 0567] - 5 0.142 4
Zr 81.8 0.21 0 0.000 1 0.002 1
summation Wash Leach
ugl/g sample %| ug/g sample MT| % removed % removed % removed
Component (Rapko 1995) recovery|{ (Colton 1895) {tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factor] Leach Factor]
PO4-3 70400 110 20 220 91 80.3 73
S042° 437007 T U214 -g0 - 183} 50 1.07 5
summation
uCt/g sample %) uCilg sample Ci| % removed % removed % removed
{Rapko 1995} recovery| (Colton 1985) (tank})] initial solids _ Ci removed| washed solids __ Ci removed initial solids
Wash Factorl Leach Factor]
Cs-137 14.2 86 17.4 27187 17 4622 93 20834 77
5r-90- SRR (2 72 987 15421 ) 0.000} 0 0600 i
Notes:

(1) Na measurement impractical due to method of sample prep (Rapko 1985); therefore, Na wash factor based on Colton 1995,

Colton, N. G. 1995, Sludge Pretreatment Chemistry Evaluation: Enh
Pacific Northwest National Laboratory, Richland Washington.

d Sludge Washing Separation Factors, PNL-10512,

Rapko, B. M., G. J. Lumetta, M. J. Wagner. 1995. Washing and Caustic Leaching of Hanford Tank Sludges: Results of FY1995 Studies, PNL-10712,
Pacific Northwest National Laboratory, Richland Washington.
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BX-109 (TBP/CW) Experimental Results

1.5 Density (g/mL)
731 Volume (kL)

summation Wash Leach
ugl/g sample %] uglg sample MT| % removed % removed % leach
Com t {Temer 1996) recovery| (Colton 1936) {tank)| initial solids MT removed hed solids _MT removed initial solids
Wash Factor[ Leach Factor[
Al 1910 209 61 1.28 93 0.760 36
Ba.. ' Y -0.04}- 1007 0,000}, : .0 0,000 .0
8l 0.43 0 0.000 0 0.001 0
Ca - 442} e -a00af- -.. . 0 .0.000.>- o
cd 0.000 . 0.000
cr Q.45 .36 " .p.esat. 70 0.067. 45
Fe 236 0 0.000 "} 0.047 0
Mg 7,082 0 T0.000]" o 0.000 0
Mn 0.1 0 0.000 0 0.000 0
Na - 125 96 120 0.000 :
Ni 0.06 1 0.0006 0.000
si: - - 188 12 0.226] 42 0697 37
Sr 0.65 0 0.000 0.1 0.0006 0.1
U -178 .2 6:355|- 0.000
Zr 0.66 0 0.000 1 0.006 1
summation Wash Leach
ug/g sample %| ugig sample MT| % removed % removed % removed
Component (Temer 1996) recovery| (Colton 1936) {tank)| initial solids MT removed hed solids  MT removed initial solids
Wash Factor] Leach Factor]
PO4-3 66000 723 76 55.0 83 145 20
S04:2° 7 18800- 206 Q000 o 0.000°
summation
uCi/g sample %] uCilg sample Ci| % removed % removed % removed
{Temer 1996) recovery| (Colton 1996) {tank)] initialsolids Ci ved hed solid: Ci removed initial solids
Wash Factorl Leach Facﬁor]
Cs-137 128 101 139 15231 0.000 100 15185 100
S0 . ASA - Y924 178 - 195D45, G:000] . 0. . 8.000" . )
Notes:

Colton, N. G, 1996. Stalus Report: Pretreatment Chemistry Evaluation-Wash and Leach Factors for the Single-shell Tank Waste Inventory,
PNNL-11290, Pacific Northwest National Laboratory, Richland, Washington.

Temer, D. J. and R. Vallarreal, 1996. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1996 Resulfs,
LAURS6-2839, Los Alamos National Laboratory, Los Alamos, New Mexico.
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BY-104 [TBP(f), EB]

1.6 Density (g/mL)

1537 Volume (kL)
summation Wash Leach
uglg sample %]| uglg sample MT| % removed % removed % leach
Component {Lumetta 1836) recovery| (Colton 1996) (tank)! initial solids MT d hed solids MTr d __initial solid
Wash Factor] { Leach Factor|
Al 14500 93 47900 118 66 777 97 389 33
Ba... % ... - . 0000 T 0.000
Bi 0.000 0 0.000 o}
Cav o a:00af e - 6000 o
cd 0.000 0.000
Cr 7. 99 -3 D.A43" t
Fe . ... 0.000 0.000
Mg o 0.000 0.000
Mn 0 0.000 0 0.000
Na~ 100 853].  HDwvO! #OWv/0!
Ni 0.000 0 0.000
[ SRR CH ST AT 367 46 - 1:58 37 D735 20
Sr 285 0.000 0.000
O e 1659 0:00G}" 2 0.132 2
Zr 14 53 0.13 0 0.000 0 0.000 0
summation Wash Leach
ug/g sample %] uglg sample MT| % removed % removed % removed
Comg t (L {ta 1996) recovery| (Colton 4936) {tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factorl
PO4-3 9860 138 15700 386 94 363 17 0.386 1
S04:2° AR - " 35500 - 873 P 0.000 0.000
summation
uCl/g sample %] uCilg sample Ci]l % removed % removed % removed
(Lumetta 1996) recovery| (Colton 1996) (tank)| initial solids  Ci removed| washed solids Ciremoved initial solids
Wash Factnrl Leach Factor|
Cs-137 (1) 0.00 0.000 0.000
Srea{1)- 0.60 0.000]" 0000
Notes:
(1) Radionuclides not reported.

Colton, N. G. 1996. Status Report: Pretreatment Chemistry Evaluation—-Wash and Leach Factors for the Single-shell Tank Waste Inventory,

PNNL-11280, Pacific Northwest National Laboratory, Richland, Washington.

Lumetta, G. J., B. M. Rapko, M. J. Wagner, and J. Liu. 1986, Washing and Caustic Leaching of Hanford Tank Sludges: Results of FY 1996 Studies,
PNNL-11278, Rev. 1, Pacific Northwest National Laboratory, Richland, Washington.
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BY-108 [EB/TPB(f)] Experimental Results

1.51 Density (g/mL)

672 Volume (kL)
summation Wash Leach
uglg sample,. %| uglg sample,y MT| % removed % removed % leach
Component (Lumetta 1997) recovery {Appendix) {tank}| initial solids MT removed| washed solids MT removed initial solids
Wash Factor| Leach Factorl
Al 9410 404 8 254 24 363 9
! e 043 TP ' | B | 0800 : o
. 0000 Lo oooo .
00001~ DR 1 8 © 0000 )]
0.000 0.000
49, L Foazr) 0 0.000 0
0.000 1 0.073 1
0.060 o 6.000 a
) 0.000 0 0.000 0
%6 459]- o 00D .0
18 0.458| 0 0.000 0
8 . 0:123}.. 37 0.528; 34
0 0.000 0 0.000 0
o 0.000{ - 0 0,000 0
0.000 0.000
summation Wash Leach
uglg sample,, %| ualg sample,,. MT| % removed % removed % removed
Companent recovery (tank)} initial solids MT removed| washed solids MT removed initial solids
. Wash Factorl Leach Factor|
PO4-3 129 30300 307 73 24| 0 0.000 0
SO42- - 23400 237} 0.600}- 0,000
summation
uCifg sample,. %] uCilg sample,. Cil % removed % removed "% removed
recovery| (tank)| initial solids __ Ci removed hed solids  Ci d __initial solid
Wash Factor| Leach Factorl
Cs-137 621 58 258 261798 3 7854 99 251326 96
srge- - - o400 . o 55 © 1480 445105 ‘0 0000 0 - 0.000° 0
Notes:

Lumetta, G, J., |. E. Burgeson, M. J. Wagner, J. Liu, Y. L. Chen. 19897. Washing and Caustic Leaching of Hanford Tank Sludges:
Results of FY 1997 Studies, PNNL 11636, Pacific Northwest Nationa! Laboratory, Richland, Washington. :

Characterization worksheet provided in Appendix; analytical results in Tank Characterization Report indicate analyte concentrations vary from segment to segment.
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BY-110 [EB, TBP(f)] Experimental Resuits (1)

1.5 Density (g/mL)

1506 Volume (kL)
summation Wash (2) Leach (2) Oxidative Leach (3)
uglg sample,g %| uglg sample, MT| % removed MT % removed MT % leach % removed MT
Comp t (Lumetta 1996) recovery| (Colton 1996) (tank)] initial solids removed| washed solids removed Initial solids| leached solids removed
| Wash Factor| [ Leach Factor] | Ox-L Factor|
130 13200 ) 1 ] 28 33 0.597 2 52 0.620
0 TBEE. CFoeger YT sl oe0h s " of- 0000
.0 0000 ] ) 0.000
0. 0000 0r-. T .1 .70025
0 0.000 0 0.000
2 00683 - 1} 94 - .307
0 0.000 0 1 0.021
D 0000 ) "9.00D]
0 0.000 0 0.000
0:000 i . 0.000
0.000 ) 0.000
56 0.727 47 .33 0489
0 0.000 ] 0.000
. 0 0.000 0 & 0550
0 0.000 0 0.000
summation Wash Leach Oxidative Leach
ug/g sample,. %| ugl/g sample,, MT| % removed mMT % removed MT % removed % removed MT
Component (Lumetta 1996) recovery| (Colton 1996) (tank)| initial solids removed hed solids removed initial solids] leached solids removed
Wash Factor| Leach Factor} Ox-L Factor}
PO4-3 21700 . 9840 22 0.000| 4 0.889 4 7 1.494
S04z . AL ie i oo f 23200.-". - 5242f. - 0.000f. - 0.000 . " 0,000
summation
uClg sample, %| uCilg sample,, Ci| % removed Ci % removed Ci  %removed| % removed Ci
(Lumetta 1996} recovery| (Colton 1996) (tank)] initial solids removed hed solids removed initial solids| leached solids removed
Wash Factorl Leach Factorl Ox-L Factorl
Cs-137 188 110 57.9 130833 88 128217 100 2617 2 0.000
Sr0 - R TR I 114 685 1 . 432189 -0 "0.000f - 2 2644 2 0.000

Notes:

1. This updated worksheet includes the results from oxidative leaching tests.
2. Wash and leach tests reported in Lumetta 1936.

3. Oxidative leaching test results reported in Rapko 1997.

Colton, N. G. 1996. Status Report: Pretreatment Chemistry Evaluation—Wash and Leach Factors for the Single-shell Tank Waste Inventory,
PNNL-11290, Pacific Northwest National Laboratory, Richland, Washington.

Lumetta, G, J., B. M. Rapko, M. J. Wagner, and J. Liu. 1996. Washing and Causstic Leacving of Hanford Tank Sludges: Results of FY 1996 Studies,
PNNL-11278, Rev. 1, Pacific Northwest National Laboratory, Richland, Washington.

Rapko, B. M., C. H. Delegard, M. J. Wagner. 1997. Oxidative Dissolution of (_:hromium From Hanford Tank Sludges Under Alkaline Conditions,
PNNL-11571, Pacific Northwest National Laboratory, Richland, Washington.
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C-103 (PUREX, SRS) Experimental Results

1.34 Density (g/mL)

235 Volume (ki)
summation Wash Leach
uglg sample %| uglg sample MT| % removed % removed % leach
Comp }4 (Rapko 1995) recovery| {(Colton 1335) {tank)| initial solids MT removed hed solids MT d initial solid
Wash Facmrl Leach Factorl
113 0 0.000 48 219 48
60} ! 0016} B 0,000 -0
1] 0.000 100 0.080 100
 a ‘g085|- .8 :0.000 - D
R 0.002 0 0.000 1]
=2 -0 D0G4) - 10 0.01g" 16
0 0.000 0 0.000 0
i< -0.058 .0 10,000 ]
1] 0.000 0 0.000 1]
L 180 2:38}- 0.000 .
0.000 0.000
0 00801 1 02 1
o 0.000 0 0.000 0
¥73., - 0790 7 0.02 2
1 0.038 0 0.000 0
summation Wash Leach
uglg sample %| uglg sample MT]| % removed % removed % removed
Component {Rapko 13995) recovery| (Colton 1995) {tank){ initial solids MT removed hed solids MT removed initial solids
Wash Factorl Leach Factorl
PO4-3 8180 140 12500 393 27 1.06 55 157 40
80427 ¢ N ot CLT ~g:0a}- : 0:000 £.000
summation
uCilg sample %| uCi/g sample Ci| % removed % removed % removed
{Rapko 1395) recovery| (Colton 1995) (tank)| initial solids  Ciremoved| washed solids  Ci removed initial solids
Wash Factorl Leach Factorl
Cs-137 112 59.4 18679 20 3736 30 4483 24
Srgo:. ... 279 2710 .. - 852181 . G- 0.000 o 0.009: . D
Notes:

(1) Na measurement impractical due to method of sample prep (Rapko 18395); therefore, Na wash factor based on Colton 1985.

Colton, N. G, 1995. Sludge Prefreatment Chemistry Evaluation: Enhanced Siudge Washing Separation Factars, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Rapko, B, M., G. J. Lumetta, M. J. Wagner. 1995, Washing and Caustic Leaching of Hanford Tank Sludges: Results of FY1995 Studies, PNL-10712,
Pacific Northwest National Laboratory, Richland Washington.
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C-104 (PCW/ZrCW) Experimental Results

1.2 Density (g/mL)

1117 Volume (kL)
summation Wash Leach
uglg sample,y, %] ugl/gsample,. MT| % removed % removed % leach
Component {Temer 1997) recovery {Appendix) {tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factorl
6.56 97 64.1 88
0.000} 5 e 0.0004... 0.3
.0 0000} 0 0.000 0
"""" 0 10000} < 0,007 ‘03
0 0.000 3 0.025 3
13 ., 01580 - 45 0,461, 39
0 0.000 0.4 0.080 0.4
< EOUR Y - s 0.609 D
o 0.000 0 0.000 0
-88 137} 88 17.0 12
. 0.68 0 0.000 47 0.321 47
520 -+ B 2 0,133 44 286 43
Sr 636 528 0.071 4] 0.000 01 0.0001 0.1
[V a0 434 1 0.434)- 4 174 4
Zr 39200 52.5 0 0.000 0 0.053 0.1
summation Wash Leach
uglg sample, %) uglg sample,,, MT| % removed % removed % removed
Component (Temer 1997) recovery (Appendix) (tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factnr]
PO4-3 13100 17.6 27 474 85 10.9 62
sowg . s 36 000 2000
summation
uCl/g sample,u %] uCilg sample,.. Ci| % removed % removed % removed
(Temer 1997) recovery {Appendix) {tank)| initial solids Ciremoved| washed solids  Ci removed initial solids
Wash Factnrl Leach Factnr|
Cs-137 .. %12 100 635 85083 56 47646 99 37181 44
Sr-90-:. = <400, .. : 328 .. .432784]. o 0,000}, .0 0.000 0
Notes:

Temer, D. J. and R. Villarreal, 1997. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Siudge: FY 1997 Results,

LAUR-87-A19, Los Alamos National Laboratory, Los Alamos, New Mexico.

Characterization worksheet provided in Appendix.
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C-105 (TBP, Sr) Experimental Results

1.55 Density (g/mL)
568 Volume (kL)
summation Wash Leach
uglg sample,, %| uglg sample,, MT| % removed % removed % leach
Component {Temer 1997} recovery {Appendix) (tank}| initial solids MT removed hed solids MT removed initial solids
Wash Factor| Leach Factorl
99 147 99
A4 080003 - - i
0000
38 0014 - . 3
7 0.00004 6
26 0.021 "5
5 0.143 5
o 0.000 D
1] 0.000 o
T 89 5497 e
0 0.000 o]
7 6,25 76
0 0.0002 0.2
o 0.000 0
7 0.0056 7
summation Wash Leach
uglg sample,.. %| uglg sample,,, MT| % removed % removed % removed
Component recovery {tank)| initial solids MT d hed solids MT removed initial solids
Wash Factorl Leach Factorl
PO4-3 3740 323 100 3291 #DOvMO! #DIVIO!
S04.27%. A =8940 T . .- 78 . 0000} . - - 0.000
summation
uCiig sample,,, %] uCilg sample,. Ci| % removed % removed % removed
recovery {tank}] initial solids  Ciremoved hed solid Ci removed initial solids
|_Wash Facﬁorl Leach Factor|
Cs-137 178 97 183 161042 54 86963 83 61196.069 38
Sr-90- . R cdog . et . - g 0.600}- 0 £.000 0

Notes:

Temer, D. J. and R. Villarreal. 1997. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1997 Results,

LAUR-97-2889, Los Alamos National Laboratory, Los Alamos, New Mexico.

Characterization worksheet provided in Appendix.
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C-107 (BiPO4 1C, CW) PNNL Scale-up Experimental Results

1.5 Density (g/mL)

897 Volume (kL)
summation Wash Leach
ugl/g sample %] uglg sample MT| % removed % removed % leach
Comp t (Brooks 1996) recovery| (Temer 1995) (tank)| initial solids MT removed| washed solids _MT removed _initial solids
. Wash Factor[ Leach Factorl
Al 23900 85 47500 63.9 1 0.639 62 39.0 61
e R 2 - 0.000): " " Ra-g 0.010 2|
0 0.000 3 0.418 3
- - oseaf- f o008 1
0 0.0QOJ 0 0.000 0
F 37 9459 - A3 D.116 27
1} 0.000 0 0.006 0.01
0 T 0.000] 25 0.074 25
0 0.000 0 0.000 0
3 197 85 626 et
0 0.000 0 0.000 0
4 0.44D, 19 1.1 10]
0 0.000 4 0.008 4
-2 . 342]. 8 0:856 6
0 0.000 3 0.048 3
summation Wash Leach
ug/g sample %| uglg sample MT| % removed % removed % removed
Comp 14 {Brooks 1996) recovery| (Temer 1996) (tank)| initial solids MT removed hed solids MT removed initial solids
Wash Factor] Leach Factorl
PO4-3 30636 84 48500 66.61 52 34635 79 253 38
so42-- 0 . - L - 1 T 78] - 0.000 0.000
summation
uCllg sample %| uCilg sample Cil % removed % removed % removed
{Brooks 1996) recovery) (Temer 1996} (tank)| initial solid. Ci d hed solid Ci removed initial solids
(Brooks 1996) Wash Factor| Leach Factor|
Cs-137 47.4 L 341 45884 37 16877 54 15601 34
Srgu sl L EF . D ouAss0iottbetays.. | .. 248D 3350463) . 9.5 - 16752 | 18083, -.D5

Notes:
(1) Sodium wash and leach factor data from LANL experimental results reported in Colton (1996).
Component inventories derived from Temer 1996 (mass balance 5% vs PNNL mass balance of 85%); updated characterization worksheet provided in Appendix.

Brooks, K. P., J. R. Philips, R. L. Meyers, K. G. Rappe, D. R. Rector, P. A. Smith. 1996. Letter report prepared for Westinghouse Hanford Company: TWRS Low-Level
Waste Addback Program, Sludge Pretreatment Studies Using Hanford Tank C-107, Pacific Northwest National Laboratory, Richland, Washington.

Temer, D. J. and R. Vallarreal, 1996. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1996 Results,
LAURS6-2839, Los Alamos National Laboratory, Los Alamos, New Mexico.
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C-108 [TBP(1), 1C] Experimental Results

1.3 Density (g/mL)

250 Volume (kL)
summation Wash Leach
uglg sample %] uglg sample MT| % removed % removed % leach
Component {Temer 1985) recovery| (Colton 1896) {tank)| initial solids MT removed| washed solids MT removed _initial solids
| Wash Factor| |_Leach Factor]
Al 77400 119 52100 16.9 3 0.513! 93 15.3 9N
0.000 0.000
R TR T 1 - M 20 0.000.. 0
0.000 0.000
-8 4. ~DLO&7T|- 18 0803 -4
0.202 13 0.278 12
- 0.001 o 0,000 0
0.000 1 0.000 1
19,0} - <3 11.010 36
. 0.015 0 0.001 0
0862] 0616 2 6.072 12
0.06 0.000 4] 0.000 0
0,14} 0.014] 1 0.001 1
0.00 0.000 0.000
summation Wash Leach
ugl/g sample %| uglg sample MT| % removed % removed % removed
Component {Temer 1995) recovery| (Colton 1396) (tank)] initial solids MT d hed solids MT removed _initial solids
Wash Factorl Leach Facmrl
PO4-3 76800 100 77700 253 75 18.9 0 0.013 0
804:2° - 1755807 ¢ - w88, © 6B40" 27} 94 2041 7 0,009 - a4
summation
uCi/g sample %] uCil/g sample Ci| % removed % removed % removed
(Temer 1995) recovery| (Colton 1956) {tank)| initialsolids Cir ed hed solid: Ci removed initial solids
Wash Factor| | Leach Factor|
Cs-137 250.69 95 118 38350 4 1534.000 100 36789.155 T %
Srga o bt oy 143} . e 8028 0. 0000 ) 2000 " 0
Notes:

Colton, N. G, 1996. Stafus Report: Pretreatment Chemistry Evaluation—-Wash and Leach Factors for the Single-shell Tank Waste Inventory,
PNNL-11290, Pacific Northwest National Laboratory, Richland, Washington.

Temer, D.J. and R. Villarreal, 1995, Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: A Status Report, LAUR 95-2070,
Los Alamos National Laboratory, Los Alamos, New Mexico.
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C-109 [TBP(1), BiPO4 1C] Experimental Results

1.2 Density (g/mL)

235 Volume (kL)
. range Wash Leach
ug/g sample %] ugl/gsample MT| % removed % removed % leach
Comp {Lumetta 1894) recovery| (Colton 1995) (tank)| Initial solids MT removed hed solids MT removed initial solidsj
Wash Factor] Leach Factor|
Al 5 172 80 26.1 76
Ba.. S f.000} L0 0.000 0
Bi 0.000 0.000 0
Ca. G056 . 6056 1
cd o 0.000 0.000
Cri.. LT 0.048}- - 0.010 . 15
Fe 4 0.213 1 0.053 1
Mg: - I 0.000 0 0.000 0
Mn 0 0.000 0 0.000 0
Nz -76 18.02 ] 0,000
Ni 0.000 0.000
Sk 3 0.078! 13 0.33t 13
Sr 0 0.000 0 0.000 0
v 0 000G} . g G.B30 o
Zr 0 0.000 0 0.000 0
range Wash Leach
ug/g sample %| uglg sample MT| % removed % removed % removed
Comp (l:umetta 1934) recovety| (Colton 1955) (tank)] initial solids MT removed hed solids MT removed initial solids
Wash Factorl Leach Factnrl
PO4-3 22200 - 28800 58600 16.5 30 495 17 1.98 12
504:2.. e L +:6950. 1.96 ' 0.900 0.000
range
uCi/g sample %) uCi/g sample Ci| % removed % removed % removed
(Lumetta 1994) recovery| (Colton 1995) (tank)| initial solids  Ci removed] washed solids __ Ciremoved _initial solids
Wash Factor| Leach Factor]
Cs-137 405 - 4170 715 201347 5 10067 98 187253 93
Srid0:... - 610 ¥164D" L ... oi1E55- . ~.297692 o -0.800 4 2971 1
Notes:

Less than wash, leach values entered above as zero.

ietr Eualirafi Enh

Colton, N. G. 1985. Siudge Prety
Pacific Northwest National Laboratory, Richland Washington.

$Ch

d Sludge Washing Separation Factors, PNL-10512,

Lumetta, G. J. and B. M. Rapko. 1994. Washing and Alkaline Leaching of Hanford Sludges: A Status Report, PNL-10078,
Pacific Northwest National Laboratory, Richland Washington.
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C-112 [TBP(f), BiPO4 1C] Experimental Results

1.5 Density (g/mL)
394 Volume (kL)
range Wash Leach
uglg sample %] uglgsample MT| % removed % removed % leach
Comp t (Lumetta 1934) recovery| (Colton 1995) {tank)} initial solids MT removed| washed solids _MT removed _initial solids
Wash Factorl Leach Facﬁorl
25 267 80 6.41 60
e “0:000] -~ -0 0.000 0
0 0.000 0 0.000 1]
i T A48 a 0.00G - )
0.000 0.000
ag 0,67 kza 0058 46,
.2 0268 4 0576 4
XL B -0;000] 0. 0.000 -0
0 0.000 V] 0.000 ]
-T2 5021 48 8.058 132
0.000 0.000
4 -0.G8D]" 14 0.196" 13
0 0.000 0 0.000 0
0 0:000] a 0.080 -0
0 0.000 0 0.000 0
range Wash Leach
uglg sample %] uglg sample MT]| % removed % removed % removed
Component {Lumetta 1994) recovery| (Colton 1935) (tank)] initial solids MT removed| washed solids MT removed _initial solids
Wash Factorl Leach Factorl
PO4-3 88100 520 .45 24| 71 203 39
soie; : 14700 .. 8E8 0.600] - D.000
range
uCi/g sample %]| uCilg sample Cii % removed % removed % removed
(Lumetta 1994) recovery| (Colton 1935) (tank)} initial solids _ Ci removed| washed solids __ Ci removed _initial solids
Wash Factnr[ Leach Factorl
Cs-137 785 469416 4 18777 98 441251 94
Srg07 L o - 20005, 1180920 [ 0.000] - - 1 11809 -1
Notes:

Less than wash, leach values entered above as zero.
Bi value based on average of values reported in Lumetta 1994; no value reported in characterization report used for Colton 1995.

Colton, N. G. 1995. Sludge FPretreatment Ch

Enh.

.‘_y‘,__

Pacific Northwest National Laboratory, Richland Washington.

d Sludge Washing Separation Factors, PNL-10512,

Lumetta, G. J. and B. M. Rapko. 1984, Washing and Alkaline Leaching of Hanford Sludges: A Status Report, PNL-10078,
Pacific Northwest National Laboratory, Richland Washington.
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S$-101 [REDOX (boiling), EB] Experimental Results

1.65 Density (g/mL)

1616 Volume (kt)
summation Wash Leach
ug/g sample, . . %| uglg sample,y MT| 9% removed % removed % leach
Component {Lumetta 1957) recavery| (Appendix) (tank)| initial solids MT removed| washed solids_MT removed _initial solids
Wash Factorl Leach Factorl
Al 78500 90 88800 237 12 284 95 199.1 84
Ba - 7 O 1" T ooen -0:000 '
Bi 0.000 0.000
Ca-. 0.081] 28. 0,302, 26
Cd 0.000
cr AR 6.4 80 6216 .45
Fe 0 0.000 9 0.288 9
My T 0080 6000
Mn 0 0.000 0 0.000 0
Na.. 57 . - 494 0 9,000 )
Ni 2 0.004 0 0.000 0
Si A0 . 251 - 52 1.943 3t
Sr 0 0.000 1 0.0077 1
o 0, 0:000 1 LA 1
Zr 0.000 0.000
summation Wash Leach
uglg sample, %] uglg sample,,, MT| % removed % removed % removed
Component recovery| (tank)] initial solids MT removed| washed solids MT removed _initial solids
Wash Factorl Leach Factorl
PO4-3 3880 89 4410 11.8 87 10.2 v 1.18 10
S04-2". A 17580 2202 ) 0.0001 0.000
summation
uCifg sample, . %)| uCilg sample,y Ci| % removed % removed % removed
recovery| (tank)! initial solids  Ci removed| washed solids __Ci removed _initial solids
Wash Factorl Leach Factan
Cs-137 92 112 134 357341 97 346620 100 10720 3
Sr-90" 185 70 252 .+ 612014 ‘0. 0:000 0 -0,000 0
Notes:

Lumetta, G. J., |. E. Burgeson, M. J. Wagner, J. Liu, Y. L. Chen. 1997. Washing and Caustic Leaching of Hanford Tank Sludges:
Resulls of FY 1997 Studies, PNNL 11636, Pacific Northwest National Laboratory, Richland, Washington.

Characterization worksheet provided in Appendix.
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S$-104 (REDOX) PNNL Experimental Results (1)

1.5 Density (g/mL)
1109 Volume (kL) -
summation Wash (2) Leach (2,3)
uglg sample %] uglg sample MT| % removed % removed % leach
Component (Rapko 1955) recoveryl (Colton 1935) (tank)| initial solids MT removed| washed solids MT removed _initial solids
Wash Factorl Leach Facbor|
Al 115000 89 188 96
2 RPN -3 AP TR - | (YSR < =: SO 1 11 <) ST ALY X 1'+] KIS H.000: o
17.2 0 0.000 0
20 - -G508 16
L 0.000 .
=90 0642 - -9
2 0.083 2
-0 0,000 0
3 0.054 3
-86. 455 .23
34 0.032 34
A5 109, 45
3 0.021 3
-8 0.000 )
0 0.000 0
summation Wash Leach
uglg sample %| uglgsample MT| % removed % removed % removed
Component (Rapko 1835) recovery) (Colton 1935) (tank)| initial solids MT removed hed solids MT removed initial solids
Wash Factor| Leach Factor|
PO4-3 289 0.48 <45 0.000 0.000
Kel54 S SRR /[ SERDAI - ¢ L2 394 100~ 3941 #DIV/D #DV/O
summation
uCiig sample %]| uCilg sample Ci| % removed % removed % removed
{Rapko 1995) recovery] (Coltan 1935) (tank)§ initial solids __ Ci removed hed solids _ Ciremoved initial solids
Wash Factorl . Leach Factor|
Cs-137 632 105134 80 94620 80 8411 8
590 . o - 303" . . 504043 B 0.000] .- -0 .0.000 . .0
Notes:

1. Modified enhanced sludge leach, l.e., ~8 h first leach.

2. Wash and leach tests reported in Rapko 1995.

3. Modified leaching test results reported in Lumetta 1997. .

4. Na measurement impractical due to method of sample prep (Rapko 1985); therefore, Na wash factor based on Colton 1985.

Colton, N. G. 1995. Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest Nationa! Laboratery, Richland Washington.

Lumetta, G. J., I. E. Burgeson, M. J. Wagner, J. Liu, Y. L. Chen. 1997. Washing and Caustic Leaching of Hanford Tank Sludges:
Results of FY 1997 Studjes, PNNL 11636, Pacific Northwest National Laboratory, Richland, Washington.

Rapko, B. M., G. J. Lumetta, M. J. Wagner. 1995. Washing and Caustic Leaching of Hanford Tank Sludges: Results of FY1885 Studies, PNL-10712,
Pacific Northwest National Laboratory, Richtand Washington.

B.22




S-107 (R-RCW/EB) Experimental Résults 1)

1.4 Density (g/mL}
1370 Volume (kL)
summation Wash (2) Leach (2) Oxidative Leach (3)
ugl/g sample., %| uglg sample,, MT| %removed MmT % removed MT % leach % removed MT
Component {Lumetta 1996) recovery| (Colton 1336) (tank)} initial solids removed| washed solids removed _initial solids| leached solids removed
Wash Factorl Leach Factor] Ox-L Factor]
Al .8 10182 7 156 65 36 233
Bas. 0 =YL pgoof T a0 S 9,000
Bi . ... 0000 12 0010 12 0.000
Ca . 44704401 L2977 70251 25 27 | 0185
cd 0.000 0.000 0.000
G 224 - .31 3 163 20t s 200
Fe 0 0.000 3 0.131 3 0.000
Mg. - At pe28f 27 006 24 0:000
Mn 0 0.000 0 0.000 0 0.000
Na. ~93- 185 6:800. ’ 0.000
Ni . 0.000 0.000 8 0122
St - . 44 3.83) 80 392 45 45 0431
Sr 0.000 0 0.000 0 0.000
[V 0 - -0.000 4 0.566 4 0.000
Zr 0 0.000 0 0.000 0 0.000
summation Wash Leach Oxidative Leach
uglg sampleyy %]| uglg sample,, MT| % removed MT % removed MT % removed % removed MT
Component {Lumetta 1996) recovery| (Colton 1996) {tank)| initial solids removed] washed solids _removed _initial solids| leached solids removed
Wash Factoxl Leach Factor] Ox-L Factor|
PO4-3 7880 293 6320 12.1 91 1.0 78 0.849 7 0.000
504:2.. . 2796 © - 535] 0.000 0.600 0.000
summation
uCilg sample,u %| uCilg samipley Cif % removed Ci % removed Ci % removed % removed Ci
{Lumetta 1336) recovery] (Colton 1996) {tank){ initial solids removed hed solids r d initial solids| leached solids removed
Wash Factor| Leach Factor| Ox-L Factorl
Cs-137 836 97 782 150006 77 115505 100 34501 23 0.000
Sr-90 134 g5l 974 ... 333773 0 0.000 9 0.000 0} 0.000
Notes:

1. This worksheet includes the results from oxidative leaching tests.

2. Wash and leach tests reported in Lumetta 1996.
3, Oxidative leaching test results reported in Rapko 1997.

Colton, N. G. 1996. Status Report: Pretreatment Chemistry Evaluation~Wash and Leach Factors for the Single-shell Tank Waste Inventory,

PNNL-11290, Pacific Northwest National Laboratory, Richland, Washington.

Lumetta, G. J., B. M. Rapko, M. J. Wagner, and J. Liu. 1996. Washing and Causstic Leacving of Hanford Tank Sludges: Results of FY 1996 Studies,
PNNL-11278, Rev. 1, Pacific Northwest National Laboratory, Richland, Washington.

Rapko, B. M., C. H. Delegard, M. J. Wagner. 1997. Oxidative Dissolution of Chromium From Hanford Tank Sludges Under Alkaline Conditions,
PNNL-11571, Pacific Northwest National Laboratory, Richland, Washington.
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S$-111 (REDOX, EB) Experimental Restults

1.78 Density (g/mL)
2256 Volume (kL)
summation Wash Leach
uglg sample,. %| uglg sample,, MT] % removed % removed % leach
Component {not reposted) recovery {Appendix) (tank)| initial solids MT removed hed solids MT removed initial solids
Al 55750 22386 10 24 100 201 90
B 0000
Ci. ‘0000
cd 0.000 0.000
Gr: - 18 - 302 98 134 20
Fe 7 0.013 52 0.087 48
Mg S o) < 0.000
0.000 0.000
percentage of Na in-edch solufion not tracked
100 0.088 0 0.000
~46- 2.36] 78 216 42
0.000 0.000
27 0208 : 71 p.401 52
0.000 0.000
summation Wash Leach
uglg sample,. %| uglg sample,. MT| % removed % removed % removed
Component {not reported) recovery {Appendix) (tank)| initial solids MT removed hed solids MT removed initial solid
PO4-3 13200 53.0 100 53.0 0 0.000
504-2- P . 16200 . 65.0 -0:000 0.000
summation
uCllg sample, %] uCilg sample,,, Ci| % tremoved % removed % removed
{not reported) recovery {Appendix) (tank)| initialsolids Cir d hed solid Ci removed initial solids
Cs-137 112 449728 48 215870 92 215870 48
S0t AR Soebe V.- 38 . 55814 - 0000} . - 52 . 20024 - . -’52

Notes:

Lumetta, G. J., L E. Burgeson, M. J. Wagner, J. Liu, Y. L. Chen. 1997. Washing and Caustic Leaching of Hanford Tank Sludges:
Results of FY 1997 Studies, PNNL 11636, Pacific Northwest National Laboratory, Richland, Washington.

Characterization worksheet provided in Appendix.
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SX-108 [REDOX sludge (boiling)] Experimental Results (1)

1.8 Density (g/mL)

329 Volume (kL)

1. This worksheet includes the results from oxidative leaching tests, l.e. KMnO, in 3M NaOH.
2. Wash and leach tests reported in Lumetta 1996..
3. Oxidative leaching test results reported in Rapko 1997.

Lumetta, G. J., B. M. Rapko, M. J. Wagner, J. Liu, Y. L. Chen. 1996. Washing and Caustic Leaching of Hanford Tank Sludges: Resuits of FY 1996 Studies,
PNNL-11278 Rev. 1, Pacific Northwest National Laboratory, Richtand, Washington.

Rapko, B. M., C. H. Delegard, M. J. Wagner. 1997." Oxidative Dissolution of Chromium From Hanford Tank Siudges Under Alkaline Conditions,

PNNL-11571, Pacific Northwest National Laboratory, Richland, Washington.

Characterization worksheet provided in Appendix

EpOaioni vl
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summation Wash (2) Leach (2) Oxidative Leach (3)
ug/g sample,., %] uglg sample MT|{ % removed MT % removed MT % leach % removed MT
Component {Lumetta 1936} recovery| (Appendix) (tank)| initial solid: d hed solids removed initial solids| leached solids removed
Wash Factorl Leach Factor| Ox-L Factor]
Al 131000 149) . 6 321 2 123 23 18 6.83
Bai. - fs i 438l 0% 0g0ok. - - 7T oD, 9000 "ol " 0.00D
Bi. - 0.000 0.000 0.000
ca . g 20.010f: 1 oof0 1} -8 0081
Cd 0.000 0.000 0.000
Cr .71 382 24 0376 S 45 . 053
Fe 0 0000 0 0000 0 0.000
Mg -. S Xc o) p 0000 oy . ©.000
Mn 0 0000 0 0.000 0 0.000
Na - % - 130 25 .35 1 *0.000
Ni 1 0007 0 0000 0 . 0,000
St 0 0,000} ~9 0227 of. 3t 072
Sr 0 0.000 0 0.000 0 0.000
i [ AP A 0 . 0.000f -0 Q000 o} 0.000]
Zr 0 0.000 0 0.000 0 0.000
summation Wash Leach Oxidative Leach
uglg sample, . %| uglg sample MY| % removed mMT % removed MT % removed % removed MT
Component {Lumetta 1936) recovery| (Appendix) {tank){ initial solids removed| washed solids removed initial solids| leached solids removed
Wash Factorl Leach Factor| Ox-L Factorl
PO4-3 1210 37 402 0.24 9 0021] ] 0.000 0.000
S042: e o 6830 -A08] . - : 0,000} 0.000 0,800
summation
uCllg sample . %| uCilg sample,. Ci] % removed Ci % removed Ci % removed % removed Ci
{Lumetta 1996) recovery (Appendix) (tank)| initial solids removed hed solids femoved jnitial solids| leached solids removed
Wash Factorl i Leach Factor] Ox-L. Factorl
Cs-137 133 301 98.1 58147 63 36633 65 13955 24 0.000
I RS 2o 3920~ - ~43}" 78080 - - 1813751 -0 0,000 0 D000 .0 9.000]-
Notes:

[P




~ §X-113 (REDOX w/Diatomaceous Earth) Experimental Results

1.4 Density (g/mL)
88 Volume (kL)

summation Wash Leach
uglg sample,, %| uglg sampleye MT} % removed % removed % leach
Component (Temer 1997) recovery (Appendix) (tank)} initial solids MT removed| washed solids MT removed initial solids
Wash Factor] Leach Factorl
11600 160 1 00 89 1.41 88
o 4 ©.00006, 1
24 0.00015 24
N 3 - 0.0042-...". 2
o .0.000
39 0.0032 38
9 0.165 9
4 0.000 a
4 0.0020 4
1 SO - .2
] 0.000 0
97 25 g5
3 0.00013 3
9 0:0017 9
16 0.00029 16
summation Wash Leach
uglg sample, %] uglg sampley MT| % removed % removed % removed
Comp t {Temer 1997) recovery {Appendix) (tank}| initial solids MT removed hed solids MT removed initial solids
Wash Factorl Leach Factor|
PO4-3 <120 0.00 0.000 0.000
S04 333 0.046} 0.000 0.000
summation
uCl/g sample, %} uCilg sample,, Ci| % removed % removed % removed
(Temer 1997) recovery (Appendix) (tank)| initial solids  Ci removed| washed solids _ Ci removed initial solids
Wash Factorl Leach Factorl
Cs-137 243 97.7 248 3417 3 103 81 2699 79
Sr-90 - 345 01 . 342 4712 -3 1411 - 0 0000 - - ]
Notes:

Temer, D. J. and R. Villamreal. 1997. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1997 Results,

LAUR-97-2889, Los Alamos National Laboratory, Los Alamos, New Mexico.

Characterization worksheet provided in Appendix.
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T-104 (BiPO4 1C) LANL Experimental Results

1.15 Density (g/ml)
1673 Volume (kL)
summation Wash Leach
uglg sample %| uglg sample MT]| % removed % removed % leach
Component (Temer 1995) recovery| (Colton 1835) (tank)| initial solids MT d hed solids MT removed initial solids
Wash Factor| Leach Facmrl
Al 15900 102 16200 312 1 0.293 63 195 63
Bavi B : 0.02] “0.000} 0 0,000 ‘0
Bi 0 0.087 o
Ca’. . Le.. OO0 B
cd 13 0.001 13
Cro " - 4. o885 s
Fe 0 0.000 1]
M 0" "0.000 0
0 0.000 0
Rl - g5 884 - u
0.02 0 0.000 2 0.001 2
. .3400 PO -] IR 194 42 “5.18 38 2.77 -2
823 105 0.19 1] 0.000 [1} 0.000 0
C esf 1.67 1 8010} . 14 0233 14
94 0.13 1 0.001 0 0.000 0
summation Wash Leach
uglg sample %] uglg sample MT| % removed % removed % removed
Comp t (Temer 1995) recovery| (Colton 1995) {tank)! initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factor|
PO4-3 65200 110 73800 142 27 377 100 105 74
804:2 - Faes e T 3890+ 748 . 80 4:46 20 0598 8
summation
uCi/g sample %] uCilg sample Ci| 9% removed % removed % removed
(Temer 1935) recovery] {Colton 1985) (tank)| initial solids Ci removed hed solids Ciremoved initial solids
Wash Factorl Leach Factorl
Cs-137 0.135 94 260 12 319 18 41.6 16
Srg0. L T =424 | S 261, .. 5021 .0 6.080/ o 0.000 )
Notes:

Colton, N. G. 1895. Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Temer, D.J.andR. Villarreal. 1995, Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: A Status Report, LAUR 85-2070,
Los Alamos National Laboratory, Los Alamos, New Mexico.

B.27




T-104 (BiPO4 1C) PNNL Experimental Results

1.15 Density (g/mL)
1673 Volume (ki)
summation Wash Leach
} ugl/g sample %| uglgsample MT| % removed % removed % leach
Component {Rapko 1935) recovery| (Colton 1395) {tank)} initial solids MT removed hed solids MT removed initial solids
Wash Factor] Leach Factor]
Al 12600 91 16200 31.2 1 0312 62 19.012 61
Ba: | UK 90,2 S I3 G T SO 11+ elv | B L0 0,000 -0
Bi 16100 105 18300 364 0 0.000 0 0.000 0
cain - Ltk 735 B64 71| R MU .Y K 5 £.051 4
¢ 0000 . 000
‘D:300f - 12 0.176- 16
0.000 0 0.000 0
0.000 0 0.000 0
0.000 [¢] 0.000 0
893} - 0 0.000
0.000 0.000
0000f 1 a.124 1
0.000} 0 0.000 0
0.017} - 8 0.133 8
0.000 1 0.001 1
summation Wash Leach
ugl/g sample %| uglgsample MT| % removed % removed % removed
Component (Rapko 1935) recovery| (Colton 1995) (tank)| initial solids MT removed hed solids MT removed initial solids
Wash Factor[ Leach Factor]
PO4-3 (2) 60400 100 73900 142 26 37.0 97 102 72
S042° . 1o o3s80” T L - 3890 7 T8 89 666 : . 0.000
summation
uCi/g sample %} uCi/g sample Ci| % removed % removed % removed
{Rapko 1935) recovery| (Cotton 1395) {tank)| initial solids Ciremoved hed solids  Ciremoved initial solids
Wash Facﬁorl Leach Factor|
0.181 26 348 0 0.000 69 240
</ RO (- <) ML . L0 goool - - .1 502 1

Notes:
(1) Na measurement impractical due to method of sample prep (Rapko 1985); therefore, Na wash factor based on Colton 1985.
(2) POA4 leach factor based on additional studies performed at PNNL.

Colton, N. G. 1995. Sludge Prefreatment Chemistry Evaluation: Enh d Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Rapko, B. M., G. J. Lumetta, M. J. Wagner. 1985, Washing and Caustic Leaching of Hanford Tank Sludges: Results of FY1995 Studies, PNL-10712,
Pacific Northwest National Laboratory, Richland Washington.
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T-107 (TBP(f), BiPO4 1C) Experimental Results

1.5 Density (g/mL)

655 Volume (kL)
summation Wash Leach
ug/g sample %)| uglg sample MT| % removed % removed % leach
Comp t (Temer 19395) recovery| (Colton 1995) {tank){ initial solids MT removed hed solids MT removed initial solids
Wash Facmr] Leach Facﬁorl
30900 . 0.570 77 11.9 74
AR B v Lo 200 Fom00t - 2o 0000 -0
0.004 1} 0.041 0
‘@ogef-- .70 © 0080 .- ‘D
0.000 0 0.000 0
0:138]. ~A2. 0.068. 19
0.025 0 0.006 0
0.000 O 0.000 [2
0.000 0 0.000 0
65.1] 78 486 38
0.002 0 0.000 0
1:65] 5 0.276 5
0.000 0 0.000 [}
.6:943 o 0.077 )
0.001 0 0.000 0
summation Wash Leach
ug/g sample %| uglg sample MT| % removed % removed % removed
Component {Temer 1995) recovery| (Colton 1935) (tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factorl Leach Factorl
PO4-3 84700 104 96200 94.5 .85 80.3 87 124 13
S04:2 T ocnpERT Yerke. o PF T (30600 04| tyg -8:23 c- 0.000 ‘9
summation
uCi/g sample %]| uCt/g sample Ci| % removed % removed % removed
(Temer 1895) recovery| {Colton 4935) (tank}{ initial solids  Ci removed| washed solids  Ciremoved initial solid:
|_Wash Factor| Leach Factor|
Cs-137 6.4 82 215 21117 25 5227 88 13919 66
Srea;. - o A03 .l L. MABL Y409 - AG7DBY ) g 535 o 0.000.. . P
Notes:

Colton, N. G. 1995. Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Temer, D. J.andR. Villarreal. 1995. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: A Status Report, LAUR 95-2070,
Los Alamos National Laboratory, Los Alamos, New Mexico.
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T-111 (BiPO42C, BiPO4 224) Experimental Results

1.1 Density {g/mL)
1715 Volume (kL)

summation Wash Leach
ug/g sample %| uglg sample MT]| % removed % removed % leach
Component {Rapko 13995) recovery| (Colton 1995) (tank)| initial solids MT removed| washed solids MT removed initial solids
Wash Factor| Leach Factor|
Al 883 75 570 1.08 0 0.000 13 0.140 13
Ba. - SR W 44 =] AT o D 0331 B S 000 S 00007 -0
Bi 0 0 0.000 0
Ca. "o 0 0 e i 0046 ... ¥
cd 0 0 0.000 0
= L M g
0. o000 .0
o 0.000 - -0
0 0.000 o
8,000
0.000
‘50" 428 -40
0 0.000 4
2 0.106. 2
0 0.000 0
summation Wash Leach
ugl/g sample %]| uglg sample MT| % removed % removed % removed
Component (Rapko 1885) recovery| (Colton 1995) (tank)| initial solids MT removed| washed solids MT removed _initial solids
Wash Factorl Leach Factorl
PO4-3 18900 101 31300 59.0 50 295 46 136 23
S04:2 .. 4807 861 - B -7( IR - ¥ ) .. B4 4:430) . . £.000
summation
uCl/g sample %] uCi/g sample Ci| % removed % removed % removed
(Rapko 1935) recovery| (Colton 1995) {tank)} initial solids Ci d hed solid: Ci removed initial solids
Wash Factorl Leach Factor|
Cs-137 0.326 118 0.166 313 25 783 41 97.1 31
Swa0s eofei 408+ . d69) . .-5id2 . - 40222 0. 0.000}: o 9000-. .. D
Notes:

(1) Na measurement impractical due to method of sample prep (Rapko 1995); therefore, Na wash factor based on Colton 1935.

Colton, N. G. 1995, Sludge Pretreatment Chemistry Evaluation: Enh d Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Rapko, B. M., G. J. Lumetta, M. J. Wagner. 1995. Washing and Caustic Leaching of Hanford Tank Sludges: Results of FY15995 Studies, PNL-10712,
Pacific Northwest National Laboratory, Richland Washington.
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TY-104 [TBP, BiPO4 1C(f)] Experimental Results

1.69 Density (g/mL)

163 Volume (kL)
summation™ Wash Leach
ugl/g sample %| uglg sample MT| % removed % removed % leach
Comp t (Temer 1995) recovery| (Colton 1935) {tank){ initial solids _MT removed| washed solids MT d__initial solid
Wash Factor| Leach Factor|
60 135 54
8. 8,000 - o
1 0.038, 1
.0 -0.000 - -0
0 0.000 0
80 - 0.087 14
0 0.008 0
o 0.000 ‘D
0 0.001 0
a3 174 55
0.000
13 0132 7 6
0 0.000 0
2 £.008 0
0 0.000 0
summation Wash Leach
ugl/g sample - %] uglg sample MT| % removed % removed % removed
Component (Temer 1995) recovery]| {Colton 1895) (tank)| initial solids _MT removed| washed solids MT removed _initial solids
] Wash Factor| Leach Factor|
PO4-3 . 160] 78600 216 83 18.0 19 0.688 3
S04-2.: AN 11 0 5230 144 - 80 1.301 0.000
summation
uCilg sample %]| uCilg sample Ci| % removed % removed % removed
{Temer 1995} recoveryl (Colton 18385) {tank)| initial solids __Ci removed| washed solids _ Ci removed _initial solids
Wash Factorl Leach Factor|
Cs-137 50.3 45.4 12489 41 5081 2 1589 13
St:90- - CL1ad 132 -36312]. <0 0.000]- 0 £.000 -0
Notes:

Colton, N. G. 1995, Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Temer, D. J. and R, Vallarreal. 1896. Sludge Washing and Alkaline Leaching Tests on Actual Hanford Tank Sludge: FY 1996 Results,

LAURS6-2839, Los Alamos National Laboratory, Los Alamos, New Mexico.
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U-110 (BiPO4 1C, RCW) Experimental Results

1.5 Density (g/mL)
704 Volume (kL)

range Wash Leach
ugfg sample %| uglg sample MT| % removed % removed % leach
Component {Lumetta 1934) recovery| (Colton 1935) (tank)] initial solids MT removed| washed solids MT removed _initial solids
Wash Factorl Leach Factorl
177 83 145 82
-:000]+~ g -0.000" .0
0.000 0 0.000 0
----- :0:000] . .o 0,808 a
0.000 0.000
0:439).. 45 - 0032 5
0.000 0 0.000 0
o000} - 0 * 0.000 0
0.000 0 0.000 0
“79.4}" 0 T 0000, C
0.000 0.000
0576].. - 4 ©.460- 4
Sr 0.000 0.000 0
0. 1 8.00} ! R c: 1 ¢ 0:000 o
Zr 104 - 660 219 0.23 [i] 0.000 0 0.000 0
range Wash Leach
uglig sample %| uglg sample MT| 9% removed % removed % removed
Comp t (Lumetta 1934) recovery| (Colton 4985) (tank)| initial solids MT removed hed solids MT removed initial solids
Wash Factorl Leach Factor]
PO4-3 15500 - 42200 43300 46.4 S0 1.7 80 371 8
S04:27 1290 138 - ":000] 0.000 ’
range
uCi/g sample %]| uCilg sample Ci| % removed % removed % removed
(Lumetta 1934) recovery| {Colton 1935) (tank)| initial solids  Ci removed hed solid: Ci removed initiat solid
Wash Factnr| Leach Factor]
Cs-137 13.9-386 17.7 18691 . 7 1308| 14 2430 13
+g0 : S8, . - 275620 . .0 0800} 1- 2756 i

Notes:

Cr concentration has been adjusted from reported value of 391 ug/g in Colton 1995.
Less than wash, leach values entered above as zero.

Colton, N. G. 1995. Sludge Pretreatment Chemistry Evaluation: Enhanced Sludge Washing Separation Factors, PNL-10512,
Pacific Northwest National Laboratory, Richland Washington.

Lumetta, G. J. and B. M. Rapko. 1994. Washing and Alkaline Leaching of Hanford Sludges: A Status Report, PNL-10078,
Pacific Northwest National Laboratory, Richland Washington.

B.32




No.of

Copies

OFFSITE

Steven Agnew

Los Alamos National Laboratory
P.O. Box 1663

Mail Stop J586

Los Alamos, NM 87545

Ed Beahm

Oak Ridge National Laboratory
P.0O. Box 2008

Oak Ridge, TN 37831-623

Zane Egan

Oak Ridge National Laboratory
P.O. Box 2008 :

Oak Ridge, TN 37831-6223

David Geiser

U. S. Department of Energy
Cloverleaf Building

19901 Germantown Road
Germantown, MD 20874-1298

Robert King

Washington Department of Ecology
P.O. Box 47600

Olympia, WA 98594-7600

Distribution

Distr. 1

PNNL-11646
UC-721

Copies

OFFSITE

Phil McGinnis

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge, TN 37831-6223

John Swanson
1318 Cottonwood
Richland, WA 99352

Don Temer

Los Alamos National Laboratory
P.O. Box 1663, MS-G740

Los Alamos, NM 97545

Major Thompson

Building 773-A

Westinghouse Savannah River Company
P.O.Box 616

Aiken, SC 29802

ONSITE

7 DOE Richland Operations Office
R. Carreon K6-51
J. A. Frey K8-50
R. A. Gilbert K6-51
M. J. Glasper K8-50
P. E. Lamont S7-53
C.S. Louie B4-55
M. C. Vargas K8-50




No.of No.of

Copies Copies

ONSITE ONSITE

30 Pacific Northwest National Laboratory 6 Lockheed Martin Hanford Corporation
E. G. Baker K2-12 A.L.Boldt H5-49
N. G. Colton (10)  K8-93 K. A. Gasper H6-37
T. A. Fryberger K8-93 J. G. Kristofski R2-12
S. R. Gano K3-75 M. J. Kupfer H5-49
R. E. Gephart K9-76 R. W. Powell H5-03
L. K. Holton (5) K6-51 P. S. Schaus H5-03
D. E. Kurath P7-20
G. J. Lumetta P7-25 Fluor Daniel Hanford, Inc.
B. M. Rapko P7-25 D. J. Washenfelder S7-40
T. L. Stewart K9-91
Information Release Office (7) DOE Consultant

J. L. Kovach K6-51

Science Applications International Corporation
D. J. Swanberg HO0-50

45 Numatec Hanford Corporation

J. S. Garfield H5-49
R. A. Kirkbride (40) HS-27
A. F. Manuel H5-49
R. P. Marshall H5-61
R. M. Orme H5-27
E. J. Slaathaug H5-49
3 SGN Eurisys Services Corporation
M. J. Klem H5-27
G. T. MacLean H5-61
S. L. Lambert H5-27

Distr. 2



