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1.0 Introduction
1.0.1 Purpose

The purpose of this historical characterization document is to present the synthesized summaries
of the historical records concerning the physical characteristics, and the radiological, and chemical
composition of mixed wastes stored in underground single-shell tanks and the physical conditions of
these tanks. The single-shell tanks are located on the United States Department of Energy's Hanford
Site, approximately 25 miles northwest of Richland, Washington. The document will be used to assist
in characterizing the waste in the tanks in conjunction with the current program of sampling and
analyzing the tank wastes. Los Alamos National Laboratory (LANL) developed computer models that
used the historical data to attempt to characterize the wastes and to generate estimates of each tank’s
inventory. A historical review of the tanks may reveal anomalies or unusual contents that could be
critical to characterization and post characterization activities.

This document was developed by reviewing the operating plant process histories, waste transfer
data, and available physical and chemical data from numerous resources. These resources were
generated by numerous contractors from 1945 to the present.

Waste characterization, the process of describing the character or quality of a waste, is required
by Federal law (Resource Conservation and Recovery Act [RCRA]) and state law (Washington
Administrative Code [WAC] 173-303, Dangerous Waste Regulations). Characterizing the waste is
necessary to determine methods to safely retrieve, transport, and/or treat the wastes.

This document is not intended for use as a total design basis document. Further investigations
of the information may be required before using this data for design purposes or safety analysis.

1.0.2 Scope

The scope of this document is to provide a summary of the supporting documents
(Brevick et al.,1997a, b, ¢) for the Southwest Quadrant (SW). The SW Quadrant covers three
single-shell tank farms. These three tank farms, S, SX, and U, are located in the 200 West Area and
are shown on the map in Figure 1. This summary includes waste transfer and level data, tank physical
information, and surveillance data of the tanks and wastes for the SW Quadrant. The inventory
estimates of waste types and volumes generated by the computer modeling programs developed by
LANL are also included. A flow diagram showing the relationships between the sources of data, the
HTCE, and the supporting documents is in Figure 2. The HTCE document also includes information
on the safety issues affecting the tanks and the plants and processes that produced the waste in the
underground waste storage tanks. For further explanation and development of the information, see the
supporting documents.

1.0.3 Approach

This document was compiled from work performed by Fluor Daniel Northwest, Inc. (FDNW),
LANL, and Lockheed Martin Hanford Corporation (LHMC), as well as work performed by
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Westinghouse Hanford Company. FDNW reviewed the historical records of the tanks and incorporated
the inventory estimates and models of waste layers in the tanks being developed by LANL into this
document.

1.1  Safety Issues

The safety issues that affect the tanks can be divided into two groups: watch list and non-watch
list. The watch lists are listings of tanks believed to pose potential safety hazards to workers, the
environment, and the public. Non-watch list issues are of concern because of their possible effect on
workers and the environment. Occurrences are unusual events on the Hanford Site that sometimes are
related to safety issues.

1.1.1 Watch List Safety Issues

Watch list safety issues for these tanks were identified as "issues/situations that contain most
of the necessary conditions that could lead to worker (onsite) or offsite radiation exposure through an
uncontrolled release of fission products" under Public Law 101-510, Section 3137, of the National
Defense Authorization Act of Fiscal Year 1991 (i.e., the Wyden Amendment). As of June 30, 1996,
44 single-shell tanks and 6 double-shell tanks are on watch lists (Hanlon, 1996i). See the Approach
for Tank Safety Characterization of Hanford Site Waste(Eberlein et al., 1995) for more information on
the watch list issues.

1.1.2 Non-Watch List Safety Issues

Non-watch list issues include safety hazards such as leaking tanks. Tank leaks are a safety
hazard because of their potential to release chemicals and radioactive liquids into the ground.
Corrosion is the main cause of tank leaks. Three other safety issues that do not require a watch list and
continual monitoring under the Wyden Amendment include criticality, tank bumps, and toxic vapor
releases. The following sections provide a general description of the different non-watch list safety
issues. See the Hanford Site Tank Farm Facilities Interim Safety Basis(Leach and Stahl, 1993) for
more information.

u Corrosion

Corrosion is the most probable degradation mechanism of the steel tank liners resulting from
contact with liquid, liquid-vapor, vapor, and solid phases of the wastes. The corrosion mechanisms that
reduce the thickness of the carbon steel liners can be divided into two categories: localized and general
or uniform. Localized corrosion occurs on a localized area of the liner surface. Some of the localized
corrosion mechanisms include pitting corrosion, stress corrosion cracking, and crevice corrosion.
General or uniform corrosion occurs over the entire liner surface. Corrosion of the steel tank liners may
involve more than one of these mentioned mechanisms. Corrosion is a safety issue because it has the
potential to degrade the tank liner to the point of causing a leak or, more seriously, structural failure
of the tank. Either condition could release contamination to the environment.

L Criticality

Criticality is a self-sustained, nuclear chain reaction that can occur when a sufficient mass of
fissile material is present in the proper configuration along with a neutron source to start the nuclear
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reaction. Criticality in the tank farms has been declared an unreviewed safety question, even though
the Hanford Site Tank Farm Facilities Interim Safety Basis (Leach and Stahl, 1993) indicates that a
“nuclear criticality accident in the tank farms is probably not an imminent risk.” The unreviewed safety
question on criticality in the tank farms remains because the inventory of fissile material and its
distribution within the tanks cannot be confirmed as being within the approved safety envelope defined
in the current safety analysis reports. Criticality is a safety issue because of the potential to release
contamination to the environment.

L Tank Bumps

A tank bump is the sudden pressurization of the tank. This phenomenon occurs when solids
overheat in the lower portion of the tank followed by uncontrolled mixing of these solids. The stirred
hot solids rapidly transfer heat to the liquid in the tank, some of which quickly vaporizes. The rapid
vapor generation causes a sudden internal tank pressurization that causes a bump. Uncontrolled mixing
of heated solids can occur when an airlift circulator fails allowing the solids to heat up followed by
rapid startup of the airlift circulator which causes rapid mixing. Uncontrolled mixing can also occur
when a natural “rollover” of waste occurs in the tank. Tank bumps are a safety issue because of their
potential to release contamination to the environment.

n Toxic Vapor Releases
Toxic vapor releases are a recently analyzed safety concern at the Hanford Site. The entire issue
of toxic gas releases at the tank farms is being investigated (Leach and Stahl, 1993).

1.1.3 Occurrences

Over the years, unusual events (occurrences) have occurred at several tanks in the SW Quadrant
tank farms. An occurrence is an event that falls outside the normal operating, maintenance and/or
construction procedures of the tank farm. Occurrences have been documented by various reporting
methods including unusual occurrences reports, off-normal reports, event fact sheets, and occurrence
reports. Before it was included in the supporting document, the occurrence documentation that could
be located was evaluated for its significance in determining the waste content of the tanks. The types
of significant occurrences included in the supporting documents are occurrences written about surface
level changes, temperature changes, and radioactivity changes (activity in the drywells). This
document does not contain information from the reports. For more information on occurrences, refer
to the Occurrences Section for the specific tank in the supporting documents.

1.2 Waste Generating Plants and Processes
1.2.1 Plants Processes

Brief descriptions and histories of the plants and processes that generated waste now contained
in the single-shell and double-shell tanks are presented in alphabetical order. Typically, the name of
the plant and the process are synonymous. The dates and events described in the following brief
histories are presented on time lines in Figures 3 and 4. Although not all of the processes listed below
contributed waste directly to tanks in the Southwest Quadrant, the waste they generated could have
been transferred indirectly from tank to tank.

5.
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] A Plant (PUREX)

The Plutonium Uranium Extraction (PUREX) plant (i.e, A Plant) began operating in
January 1956 (Gerber, 1993a). "The PUREX process is an advanced solvent extraction process that
uses a tributyl phosphate in kerosene solvent for recovering uranium and plutonium from nitric acid
solutions of irradiated uranium. Nitric acid is used instead of metallic nitrates to promote the extraction
of uranium and plutonium from aqueous phase to an organic phase." (Wilson and Reep, 1991, p. B-4).
Two campaigns of the Thorex process were conducted in 1966 and 1971 (Jungfleisch, 1984). The
Thorex process recovered *U from thorium irradiated in the Hanford Site reactors
(Wilson and Reep, 1991). PUREX reprocessed aluminum-clad fuel elements and zirconium alloy-clad
fuel elements, and provided plutonium for research reactor development, safety programs, and defense.
Also, PUREX recovered slightly enriched uranium to be recycled as fuel in reactors generating
electricity and plutonium (Rockwell, 1985). PUREX was put on standby in 1972 (Gerber, 1993a).

The PUREX plant was restarted in November 1983 but was shut down in December 1988
(see Figure 3). The plant was shut down due to the lack of steam pressure needed to operate the support
backup safety equipment. There was a brief stabilization run in early 1990. In October 1990, PUREX
was placed on standby by Secretary of Energy James Watkins. DOE issued the final closure order in
December 1992 (Gerber, 1993b).

u B Plant

B Plant used the bismuth phosphate process at first, and later changed its processing capabilities
to strontium and cesium fractionation. The bismuth phosphate process "separated plutonium from
uranium and the bulk of fission products in irradiated fuel by co-precipitation with bismuth phosphate
from a uranium nitrate solution. The plutonium was then separated from fission products by successive
precipitation cycles using bismuth phosphate and lanthanum fluoride. The plutonium was isolated as
a peroxide and, after dissolving in nitric acid, was concentrated as plutonium nitrate. The waste
containing the uranium from which the plutonium had been separated, was made alkaline (neutralized)
and stored in underground single-shell tanks. Other acid waste (which included most of the fission
products) generated by this process was neutralized and stored in other single-shell tanks" (Wilson and
Reep, 1991, p. B-3). "Some of the strontium and cesium fission products were removed (fractionated)
from the waste and separately isolated to reduce the heat generation in the tanks. B Plant . . . was
modified in 1968 to permit removal of these fission products by a combination of precipitation, solvent
extraction, and ion-exchange steps. The residual acid waste from the processing was neutralized and
stored in single-sheli tanks" (Wilson and Reep, 1991, pp. B-4 and B-5).

B Plant began its first batch run on April 13, 1945 (Anderson, 1990), and was shutdown in 1952
(Gerber, 1993b) (see Figure 3). Shortly after the renovations to B Plant were completed in
December 1953, the 4X Program was abandoned. The 4X Program “planned to utilize the capabilities
of all four Hanford processing plants (B, T, REDOX, and PUREX)” (Gerber, 1993b, p. 12); however,
the large production and economic efficiency of the PUREX plant caused the 4X Program to be
abandoned (Gerber, 1993b). B Plant restarted in 1968 to recover cesium and strontium from stored
liquid waste. Cesium and strontium recovery was completed in September 1983 and February 1985,
respectively (Rockwell, 1985).

-6-
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L 225-B (WESF)

The Waste Encapsulation and Storage Facility (WESF) converted solutions of cesium and
strontium nitrates recovered in B Plant to strontium fluoride and cesium chloride solids that are doubly
encapsulated in metal (Ballinger and Hall, 1991). "Strontium and cesium capsules have been used in
applications of fission byproducts for gamma and heat sources" (Wilson and Reep, 1991, p. B-5).

WESF was constructed in 1974 (see Figure 3). The process optimization for cesium and
strontium was completed in 1978 and 1981, respectively (Rockwell, 1985). The cesium processing
ended in 1983 and strontium encapsulation in 1985. The capsule return program started in 1988 and
ended in 1995 (Gerber, 1996).

L] C Plant (Strontium Semiworks)

The Strontium or Hot Semiworks Facility (i.e., C Plant) began operating in 1952 as a hot pilot
plant for the REDOX process (see Figure 3). In 1954, the plant was converted to a pilot plant for the
PUREX process and continued operating until 1956 (Ballinger and Hall, 1991). "The process building
(201-C) contains three hot cells equipped only for contact maintenance and is supported by an aqueous
makeup and control building (271-C) and a solvent handling building (276-C). The facility also
includes a fiberglass exhaust filter and a 200-ft stack.” (PNL, 1991, Vol. 1, p. 3.6). In 1960, the plant
was reactivated as a pilot plant used to recover *Sr, *’Pm, and '*Cs from PUREX waste. The plant
was shut down in 1967 and the building and the site have been decontaminated and decommissioned
(PNL, 1991).

B S Plant (REDOX)

The Reduction and Oxidation extraction (REDOX) plant (i.e., S Plant) began processing on
January 9, 1952 (Anderson, 1990) (see Figure 3). "The REDOX extraction process was a second-
generation recovery process and the first process to recover both plutonium and uranium. It used a
continuous solvent extraction process to extract plutonium and uranium from dissolved fuel into a
methyl isobutyl ketone (hexone) solvent. The slightly acidic wastestream contained the fission
products and large quantities of aluminum nitrate that were used to promote the extraction of plutonium
and uranium. This waste was neutralized and stored in single-shell tanks. The volume of high-level
waste from this process was much smaller than that from the bismuth phosphate process, but larger than
that from the PUREX process" (Wilson and Reep, 1991, pp. B-3 and B-4). REDOX operated until
1967 (Rockwell, 1985).

L T Plant

T Plant was the first fuli-scale separations plant at the Hanford Site. T Plant used the bismuth
phosphate process to separate plutonium from uranium and the bulk of fission products in irradiated
fuel (B Plant used the same process). "The waste containing the uranium from which the plutonium
had been separated was made alkaline (neutralized) and stored in underground single-shell tanks. Other
acid waste (which included most of the fission products) generated by this process was neutralized and
stored in other single-shell tanks" (Wilson and Reep, 1991, p. B-3).

T Plant began operating in 1944 (Rockwell, 1985) as a separations plant and continued until
March 1956 (Gerber, 1994) (see Figure 4). T Plant’s mission was changed in 1957 to the repair and
high-level decontamination of equipment (Rockwell, 1985). T Plant was converted to a "central
decontamination facility for the site. As such, failed and contaminated equipment was assessed and
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either repaired or discarded there for over three decades" (Gerber, 1994, p. 1). Early decontamination
operations used steam, sand, chemicals, and detergents. "Smaller equipment pieces were immersed in
decontamination solutions in 'thimble tanks,' and larger pieces were flushed with water, chemical
solutions, sand-blasted, steam-blasted, high-pressure sprayed (using pressures up to 10,000 pounds per
square inch), and/or scrubbed with detergents. During the initial years, a strong nitric acid flush
(approximately 60%) usually began the decontamination process, followed by a caustic wash with
sodium hydroxide combined with sodium phosphate, boric acid, versene, sodium dichromate, sodium
tartrate, or sodium citrate. However, it was learned that versene and tartrate, in particular, adversely
affected the ability of soil cribs to absorb the rinsate materials. High-pressure sprays often used 1,1,1
trichloroethane or perchloroethylene, and detergents generally were chloride-based. By the mid-1960s,
commercially prepared and trademarked chemical mixtures had replaced most of the simpler chemicals
used in the early years. Many commercial products were based on oxalic acid, phosphates, nitric acid-
ferrous ammonium sulfate combinations, potassium permanganate, and sodium bisulfate, with some
unknown additives" (Gerber, 1994, pp. 40—42). The facility was modified in 1978 to store pressurized
water reactor (PWR) core II fuel assemblies (Rockwell, 1985).

L U Plant

U Plant (221-U) was built as one of three original bismuth phosphate process facilities, but it
was not used for that purpose. U Plant was modified extensively and used for the uranium recovery
process, operating from 1952 to 1958 (see Figure 4). Uranium in waste from the bismuth phosphate
process initially was stored in the single-shell tanks. Later, the waste was sluiced, dissolved in nitric
acid, and processed through a solvent extraction process using tributyl phosphate in kerosene to recover
the uranium. The process was similar to that used later in the plutonium-uranium extraction (PUREX)
process except that plutonium was not recovered. The acid waste from the uranium recovery process
was made alkaline and returned to single-shell tanks. The tributyl phosphate waste was treated with
potassium ferrocyanide as a cesium and strontium scavenger. The recovery process resulted in an
increase in nonradioactive salts and a small increase in waste volume (Wilson and Reep, 1991).

] 224-U (UQ,, Uranium Trioxide Plant)

The 224-U Building was converted to a uranjium trioxide (UO,) plant that began operating in
1952 (see Figure 4). The UO, plant was capable of handling the urany! nitrate hexahydrate (UNH)
stream from REDOX, U Plant, and PUREX. “The basic UQ, process, calcining, consisted of
concentrating and then heating liquid UNH until it converted to a stable, orange-yellow powder. The
nitric acid in the UNH solution could be recovered in the same process. The UO, powder was the base
material needed for the manufacture of uranium hexafluoride (UF;), the primary feed material for the
United States’ gaseous diffusion plants. Because the largest of these plants was located in Ohio and
Tennessee, it was considered safer to ship the material across the country in powder rather than in
liquid form” (Gerber, 1993b, pp. 33—34). The UQ, plant was shut down in 1972, but restarted in 1984.
Since 1984, there have been 17 campaigns at the plant averaging 8 days each. Final deactivation of the
plant was ordered in 1992. In April 1993, the UO; plant resumed operations to convert 200,000 gallons
of remaining UNH to UO, powder. A final deactivation plan was written in the summer of 1993
(Gerber, 1993b).

[ ] Z Plant (PFP, Plutonium Finishing Plant)

The Plutonium Finishing Plant (PFP) or Z Plant, previously called Plutonium Recovery and
Finishing Operations, processed plutonium and prepared plutonium products. "Waste from this plant
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contained only minor amounts of fission products but did contain low concentration of plutonium and
other transuranic elements and was high in metallic nitrates. Initially, this waste was discharged via
cribs to soil columns, which absorbed the transuranic elements and retained them close to the point of
discharge. Beginning in 1973, waste from PFP was stored with other waste in underground tanks"
(Wilson and Reep, 1991, p. B-4). "Three types of feed materials are processed at the PFP to produce
plutonium metal. Feed material types are handled differently in different process lines . . . .
Historically, the main feed for the PFP was purified plutonium nitrate solution that was produced
elsewhere in a fuel reprocessing plant. This feed was charged directly to one of the main process lines,
which was initially a glovebox line. The glovebox line was replaced by remote mechanical lines, which
were upgraded over the years. In time, processes were added to handle rework and scrap plutonium.
These processes were used to convert the rework and scrap materials into a purified plutonium nitrate
solution that could be handled by the main process" (Duncan and Mayancsik, 1993, pp. 2-1-2-2).

In July 1949, PFP began operations with a glovebox line (see Figure 4). The remote mechanical
A line replaced the glovebox line in May 1953. Installment of the Recuplex Facility at PFP was
completed in April 1955. The remote mechanical C line was installed in July 1960. In
September 1961, the 232-Z Building had an incinerator and leaching equipment installed. In
June 1964, the Plutonium Reclamation Facility (PRF) replaced the functions of the Recuplex Facility.
Fabrication of plutonium metal nuclear weapon components ceased at the PFP in December 1965. In
April 1973, the 232-Z Incinerator was shut down and the remote mechanical C line was placed on
standby. The PRF was placed on standby in February 1979, and the remote mechanical A line was
shutdown in December 1979. In January 1984, the PRF was restarted for a series of campaigns. The
remote mechanical C line was restarted in June 1985 for a series of campaigns. In September 1986,
operations at PFP were halted for nine months. This partial listing of the process history in the PFP is
from Duncan et al. (1993).

1.2.2 Waste Management Operations

This section describes the different methods used to concentrate waste in the 200 Areas.
Evaporating, and in-tank solidification are methods used to reduce the volumes of supernate. Brief
descriptions and histories of the operations are presented in alphabetical order. The events and dates
described in the brief histories are presented on a time line (Figure 5).

L 242-A Evaporator-Crystallizer

"The program objective was to reduce the volume of tanked waste liquors through the boiloff
of water. This was accomplished by boiling the liquor in an enclosed vessel at reduced pressure. The
evaporation was carried out until a slurry containing about 30 wt% solids was formed. The slurry was
returned to underground waste tanks for cooling, crystallization, and settling. The principal products
of waste solidification have been large volumes of sodium nitrate salt cakes and waste liquors that are
rich in sodium hydroxide and sodium aluminate" (Wilson and Reep, 1991, p. B-5).

The 242-A Evaporator-Crystallizer began operating on March 18, 1977 (Anderson, 1990)
(see Figure 5). In 1981, the evaporator was shut down for ten months to tie AW Tank Farm into the
process (Rockwell, 1985). The evaporator was shut down in 1989 because of regulatory issues, but was
restarted in 1994 after extensive modifications (Gerber, 1996).

-9-



HNF-SD-WM-ER-352, Rev. 1

u 242-B Evaporator

"The first type of waste solidification facility, the 242-B and 242-T Concentrators, was
originally used for concentration of bismuth phosphate process waste. In 1951, they began to
concentrate cladding/first cycle waste. These concentrators were steam-heated pot evaporators
operated outside the waste tanks and at atmospheric pressure. The liquors were partially boiled down
and cycled to underground waste storage tanks" (Jungfleisch, 1984, p. 1-5). This evaporator ran for
approximately four years (Anderson, 1990) (see Figure 5).

L 242-S Evaporator-Crystallizer

The 242-S Evaporator-Crystallizer was designed to boil off water from the waste in an enclosed
vessel at reduced pressure, similar to the 242-A Evaporator-Crystallizer. "The evaporation was carried
out until a slurry containing about 30 wt% solids was formed. The slurry was returned to underground
waste tanks for cooling, crystallization, and settling. The principal products of waste solidification have
been large volumes of sodium nitrate salt cakes and waste liquors that are rich in sodium hydroxide and
sodium aluminate" (Wilson and Reep, 1991, p. B-5). The evaporator began operating on
November 1, 1973 (Anderson, 1990) and was shut down in 1981 (Gerber, 1996) (see Figure 5).

u 242-T Evaporator

The 242-T Evaporator, like the 242-B Evaporator, began operating in 1951 (Gerber, 1992) to
reclaim nonboiling waste storage capacity in existing tanks (see Figure 5). The evaporator was shut
down in the summer of 1955 and modified for tributyl phosphate scavenging (Godfrey, 1965), although
scavenging was never performed in this evaporator. The evaporator was restarted on
December 3, 1965, and operated until April 15, 1976 (Anderson, 1990).

L In-Tank Solidification

The in-tank solidification systems immobilized high level wastes, that were not self-boiling, by
concentrating the waste directly inside the tanks to form radionuclide-bearing salt cakes
(Shefcik, 1964). The first in-tank solidification unit (ITS-1) and the second in-tank solidification unit
(ITS-2) operated in tanks in the BY Tank Farm (Caudill, 1965 and 1967). "...[O]ne used a hot air
sparge (ITS-1) and the other used an immersed electrical heater (ITS-2). The ITS-1 operations were
conducted in individual tanks. The ITS-2 concentrations were performed by heating the contents of
one tank and moving the heated liquor through a series of other tanks" (Wilson and Reep, 1991, p. B-5).

ITS units 1 and 2 began operating on March 19, 1965, and February 17, 1968, respectively
(see Figure 5). ITS-1 was converted to a cooler for ITS-2 on August 24, 1971. Both units were shut
down on June 30, 1974 (Anderson, 1990).

1.2.3 Miscellaneous Waste Sources and Equipment

Wastes from various other sources on the Hanford Site have been added to the tanks. Some
wastes are from the 300 Area, the 100 Area production reactors, various laboratories, and catch tanks.

L Critical Mass Laboratories

The critical mass laboratories were used to study the physics of plutonium solutions and solids
to avoid accidently creating a criticality or self-sustained nuclear reaction. The first facility began
operating in the 120 Building near 100 F in April 1950 and closed in December 1951. The second
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facility, the 209-E Building, was located next to the Strontium Semiworks and began operating in
July 1961 (Ballinger and Hall, 1991). The plutonium used in the lab was reprocessed in PUREX.

L] 244-AR, -BXR, and -CR Process Vauits

Three of the process vaults are the 244-AR Vault, the 244-BXR Vault, and the 244-CR Vault.
These vaults were composed of several process vessels or tanks used to prepare waste for treatment or
storage. Specific wastes from tanks can be pumped temporarily to the vaults and later sent directly to
desired tanks or processing facilities.

The AR Vault, located north and west of the A Tank Farm, was constructed in 1966. The vault
facilities include a canyon building with process cells containing tanks. The AR Vault has been on
standby since 1978 (Leach and Stahl, 1993).

The 244-BXR Vault, located south of the BX Tank Farm, began operating in 1952
(Rodenhizer, 1987) and became inactive in 1956. The waste in the vault was difficult to handle, so the
vault was jetted with high-pressure steam in 1976. The 244-BXR Vault was used to process sludge in
the recovery of uranium from bismuth phosphate metal waste in the tanks (Rodenhizer, 1987).

The 244-CR Vault, constructed in 1952, is located south of the C Tank Farm (Leach and Stahl,
1993). Salt-well waste from the C Tank Farm is interimly stored in the CR Vault.. The 244-CR Vault
was used to process sludge in the recovery of uranium from bismuth phosphate metal waste in the tanks
(Rodenhizer, 1987).

L 204-AR and 204-S Railroad Car Facilities

The 204-AR rail car unioading facility built in 1981 (Leach and Stahl, 1993), replaced the 204-S
rail car unloading facility. The facilities were built for pumping liquid radioactive waste from tank cars
and sending the waste to 200 East Area tank farms (Leach and Stahl, 1993).

1.2.4 Time Lines

Time lines presented on the following pages represent many of the events that occurred during
the history of the major plants and waste management operations on the Hanford Site. These are the
same events as those described in the description of each facility. The plants, associated processes, and
methods for managing waste are the main sources of the wastes stored in the tanks. Abbreviations are
defined in the preceding text and in the glossary in Appendix A.

One time line represents the history of each of the tank farms in the Southwest Quadrant of the

200 West Area (Figure 6). The events represented include the dates of construction, the individual
tank’s entry into service and removal from service, and the deactivation of each tank farm.
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: SW QUADRANT TANK FARMS - TIMELINE
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1.3 Tank and Tank Farm Summary Tables: Source and Development

The summary tables for each tank farm and each tank in the SW Quadrant comprise information
from the supporting documents and the Waste Tank Summary Report for Month Ending
June 30, 1996 (Hanlon, 1996i).

The information on the Tank Farm Summary tables includes the Tank Farm Description,
Integrity, Tank Volumes, and Watch Lists sections selected from the supporting documents. The Waste
Volume Section information was taken from the Waste Tank Summary Report for Month Ending
June 30, 1996 (Hanlon, 1996i).

The information on the Tank Summary tables includes the Tank History, Tentatively Available
Risers, Tank temperature, Tank Description, Interior Photographs and Waste Surface Level sections
selected from the supporting documents. The Waste Volume section information was taken from the
Waste Tank Summary Report for Month Ending June 30, 1996 (Hanlon, 1996i).

The "-" in the tank summary tables indicates the information is unknown, not applicable, and/or
not available in the supporting documents.

The risers referred to in the Tentatively Available Riser section are risers that are available for
interior tank waste sampling (Lipnicki, 1996). For more information, see the supporting documents.

The temperature and waste surface level data presented in the Tank Summary tables are from
a continually updated database. Therefore, there are limits on the temperature and waste surface level
data presented in the tables. All other information on the Tank Summary tables is from
referenced documents.

The temperature data were queried from the Surveillance Analysis Computer System (SACS)
database. The temperature data were queried for the period from January I, 1950, through
October 2, 1996. The end date for the queries varies for each tank farm (see supporting documents for
further information). Temperature data prior to 1975 were not located . The temperature information
presented is for data from 1975 through the date of the query for the specific tank. For a graphical
representation of the data, further explanation about the development of the data, and the references,
see the supporting documents.

The waste surface level data also were queried from the Surveillance Analysis Computer System
(SACS) database. The waste surface level data were queried for the period from January 1, 1991,
through October 14, 1996. The end date for the queries varies for each tank farm (see supporting
documents for further information). The waste surface level information presented is for data from
January 1, 1991 through the date of the query for the specific tank. The waste surface level device
indicated on the Tank Summary tables is the most recent device being used based on the queried data.
The maximum and minimum waste surface levels indicated on the Tank Summary tables do not always
correlate to the most recent device indicated on the Tank Summary tables. For a graphical
representation of the data, further explanation about the development of the data, and the references,
see the supporting documents.
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For further information on the development of the data and more specific references on the Farm
Summary tables and Tank Summary tables see the supporting documents.

1.4  Waste and Level History: Source and Development

The Waste and Level Histories combine the level history of the tank and the wastes added to the
tank through out history. The Waste and Level Histories were incorporated from the Supporting
Document for each tank. The supporting data were not included in this document. For the supporting
data, further information on the development of the Waste and Level History sketches, and the
references, see the supporting documents.

1.5  Riser Configuration: Source and Development

The riser configurations were incorporated directly from the supporting documents for each
particular farm. The riser configurations were developed from numerous drawings and documents.
For further information on the sizes of the risers, uses of the risers, references and the development of
the riser configurations, see the supporting documents.

1.6  Tank Layer Model: Source and Development

The Tank Layer Model(TLM) graphs present the estimated waste types from the Hanford Tank
Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997). The Tank Layer
Model graphs were reformatted into individual tank graphs from Agnew's document to better illustrate
what waste types Agnew has estimated. For further information on the TLM, see the supporting
documents and Agnew's document..

1.7 Inventory Estimates: Source and Development

The Inventory Estimates present the estimated waste contents of the tanks from the Hanford
Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997). The inventory
estimates predict the physical characteristics and the chemical, and radiological constituents of the
supernatant, the solids and the total volume for each tank. The inventory estimates for each tank
include a Supernatant Mixing Model (SMM) Composite Inventory Estimate, a Tank Layer Model
(TLM) Solids Composite Inventory Estimate and a Total Inventory Estimate. The SMM Composite
Inventory Estimate is based on the output of the Supernatant Mixing Model and the TLM Solids
Composite Inventory Estimate is based on the output of the Tank Layer Model. The Total Inventory
Estimate is a combination of the SMM Composite Inventory Estimate and the TLM Solids Composite
Inventory Estimate. The Inventory Estimates were incorporated directly from the supporting document
which were incorporated directly from Agnew's document for each tank. For further information on
the Inventory Estimates, see the supporting documents and Agnew's document..

1.8  Tank Farm Photographs and Tank Montages: Source and Development

The tank farm photographs and tank montages were incorporated directly from the supporting
documents for each particular farm. The tank farm photographs and interior tank montages were
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reviewed in January 1996 to determine the clearest and most recent representation. For further
information on the tank farm photograph and the interior tank montages, see the supporting documents.
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2.0  241-S Tank Farm

The S Tank Farm is located in the 200 West Area west of Beliot Avenue and north of 13th
Street. The farm contains twelve 100 series, dish bottom design, single-shell tanks built in 1950 and
1951. The 100 series tanks are 75 feet in diameter with an operating capacity of 758,000 gallons. The
tanks were designed to store non-boiling waste at a fluid temperature of 220°F. The twelve tanks were
constructed at different elevations with connecting overflow lines that allowed waste to cascade from
tank to tank. The tank farm has four cascades of three tanks each. For more information on the design,
construction, and waste contents of the tanks, refer to the S Tank Farm Supporting Document,
HNF-SD-WM-ER-323, Rev. 1 (Brevick et al., 1997a). .

The S Tank Farm tanks were built to store wastes from S Plant (the Reduction and Oxidation
extraction plant [REDOX]). All the tanks were used to store the evaporator bottoms waste from the
evaporator operations. Tank 241-S-102 was also used as a feed tank for the 242-S Evaporator (Agnew
et al,, 1997). The primary additions to the tanks were REDOX high-level waste (R1), REDOX cladding
waste (CWR1, CWR2), water (WTR), REDOX saltcake (RsltCk) and partial nuetralization feed (NIT).
(Agnew et al., 1995).

In 1953, surface condensers were installed to concentrate the waste in the first two cascades.
The vapor condensate from the surface condensers was disposed of to the cribs (Leach and Stahl, 1993).
Two of those cribs where the vapor condensate was disposed were 216-S-3 and 216-S-4
(Brevick et al., 1996). Tank 241-S-103 served as the emergency dump tank to the 242-S Evaporator
and as a receiver for the 242-S cell sump drainage (Leach and Stahl, 1993).

The following table presents a summary of the 241-S Tank Farm. Refer to the glossary for
waste type terminology.

241-S TANK FARM SUMMARY

TANK FARM DESCRIPTION WASTE VOLUME (HANLON 1996i)
Shell Type Single Total Waste Volume 5,510,000 gal
Number of Tanks 12 Waste Type DSSF, NCPLX
Construction Date 1950 - 1951 Drainable Interstitial Liquids 1,327,000 gal
INTEGRITY Pumpable Liquids 1,323,000 gal
Sound 101, 102, 103,105 Saltcake 4,286,000 gal
106, 107, 108, 109 Sludge 1,166,000 gal
110,111,112 Supernatant 58,000 gal
Assumed Leaker 104 WATCH LISTS
TANK VOLUMES Hydrogen 102,111,112
Organic 102,111
12 @ 758,000 gal High Heat none
Ferrocyanide none
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The historical characterization and waste inventory information for each tank is assembled into
a set of tables, sketches, graphs, and interior tank montage. The set consists of the following for each
tank in S Tank Farm:

Tank Summary table

Waste and Level History sketch

Riser Configuration sketch

Tank Layer Model Estimate graph

Total Inventory Estimate tables

TLM Solids Composite Inventory Estimate tables
SMM Composite Inventory Estimate tables

. Interior tank montage

The supporting document for § Tank Farm provides backup data and further explanation of the
above tables, sketches, and graphs.
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TANK 241-5-101 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1953 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive - Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank to 241-S-102
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 427,000 gal
Partial Interim Isclation (PI) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 84,000 gat
TENTATIVELY AVAILABLE RISERS Pumpable Liguids 127,000 gal
Riser Number(s) Size Saltcake 171,000 gal
411,16 4in Sludge 244,000 gal
6 12in Supernatant 12,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 110°F Date March 18, 1988
Maximum Temperature 136.8°F Montage Number 94041033-40CN
Date Feb 6, 1989 Photo Set Number 8801412
Elevation from tank bottom 0.48 ft WASTE SURFACE LEVEL
Riser Number 14 Devices Manual ENRAF
Minimum Temperature 82.8°F Max Level 162.4 in
Date July 25, 1994 Date Aug 31, 1992 - Sept 23, 1992*
Elevation from tank bottom 24 44 ft Min Level 160.82 in
Riser Number 14 Date March 27 and 28, 1992

* Numerous dates in this time span.
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WHC—-SD-WM—-ER—-352, Rev.

WASTE TYPES R: EB: DSSF TANK INFO:
TIME LINE EYAP: |PNF: CONSTRUCTED 1950-1951
(ANDERSON  1990) PNF: NOMINAL CAPACITY: 758,000 GAL
RESID DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
R IMARY ADDITIONS cw RS 75 FOOT DIAMETER TANK
TIME LINE WTR:
{AGNEW 1995)
M. *
= <0 3
3 He &
z = z Lox o o
n & ouis & 2
oo Y s - S VOLUME
S >0 o Z-= z ~ (GALLONS)
Lo A2 m Easta* w - 870,500
s Sk E Y *
26'312°1 38 Y ¢859%8 8 £ — 837,500
o) 3 O EalE TN EX
iR 3 “ust T R = 2 — 804,500
v. 8 028%%F , . < 1
24’ 288"+ L S — 771,500
< @ >
+ N g S — 738,500
22’ 264"+ z — 705,500
+ 5 — 672,500
20 240"+ w — 639,500
+ = — 606,500
18' 218"+ x — — 573,500
= )
£ =z [ie] *
§ S % — 540,500
16° 192"+ h o = — 507,500
— —
m~. z T — 474,500
14 168"+ — 441,500
+ — 408,500
12 144"+ — 375,500
1 — 342,500
10° 120" — 309,500
1 — 276,500
8 96"+ — 243,500
1 — 210,500
, . KNUCKLE
6 72°+ / Top — 177.500
il — 144,500
o gt — 111,500
4 — 78,500
, . KNUCKLE
2" 24"+ BOTTOM — 45,500
- ey — 12,500
O, O: ﬁw T 1 T T _ T T T _ T T T T _ T T T T _ T T T - T 1 O
1945 50 55 60 65 90 _wu
DISH BOTTOM

REFERENCES

* ¥ ¥

* ANDERSON 1990
**  WELTY 1988

BORSHEIM AND KIRCH 1991

¢ HANLON 1996i

NOTES:
1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT

TRANSF!

ER INFORMATION SEE

ANDERSON 1990.

GLOSSARY OF WASTE TERMS:

FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

B
B

N

Ccw:
CWR1:
DSSF:

B-PLANT HIGH-LEVEL WASTE
BATTELLE NW LABORATORY WASTE
COATING (CLADDING) WASTE
COATING (CLADDING) WASTE 1952-860
DOUBLE-SHELL SLURRY FEED
DECCMTAMINATION WASTE
EVAPORATOR BOTTOMS

EVAPORATOR FEED

HANFORD DEFENSE RESIDUAL LIQUOR
ION EXCHANGE

LABORATORY WASTE

N-REACTOR WASTE

PUREX LOW-LEVEL WASTE

PARTIALLY NEUTRALIZED WASTE
REDOX HIGH-LEVEL WASTE

HANFORD DEFENSE RESIDUAL LIOUOR
SALTCAKE

REDOX WASTE 1952-57

TERMINAL LIQUOR

WATER

TOTAL WASTE LEVEL (SUPERNATE)

= ———= TOTAL WASTE LEVEL (SOLIDS)
llllll SOLIDS LEVEL
=522 INTERSTITIAL LIQUID LEVEL

P77 souss

S TANK FARM
CASCADE

103

104

S

U.S. DEPARTMENT OF ENERGY

Richland Operations Office

FLUOR DANIEL NORTHWEST, INC.

241-S—101 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1953-1996
SOUND/NON—STABILIZED TANK

WATCH LIST: N/A

SIZE

B

*

BL0G NO.
241

ES—TKS—EB7 |«

Fog NO. DATE

SCALE

NONE [ Bueer 1 o 1

1
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HNF -SD-WM-ER-352, Rev.

247-5-7

O1

CONDENSER
PIT
NORTH

04

8

CONDENSER
PIT

Ref: Alstad 1993
H~2-73181, Rev. 4
H-2-37524, Rev. 1

TANK RISER LOCATION

Approximate Grade Elevation 202.7m [665ft]

T 0.38m [1.25ft] CONCRETE vl il

W/ 3-PLY ASPHALTIC j
WATERPROOFING T

6.3mm [1/4in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

4.04m [13.26ft]

22.86m [75.00ft]

0.38m [1.25f1]
CONCRETE
7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING -

“ — ﬁ*""‘L o S ‘. -
9.5mm [3/8in]
STEEL LINER W/ 0.30m [1.00ft]
3-PLY ASPHALTIC TOP OF DISH ELEVATION

WATERPROOFING 189.41m [621.4311]

7.32m [24.00ft]
Liner Height

Ref: H-2-1783, Rev. 3
H-2-46293, Rev. 3
H-2-1784, Rev. 2

NOT TO SCALE
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(L661 “I8 15 MIUBY) # 43y [APOW MUH SIHOIUBAU] IPIONUOIPDY pUD [Do1MaY) YU L p4ofunyy w0y syeumsd (WLL)IPPOW 48T YueL

SIS

adA} ejsem
LSWINS AJUSH LYMO

1)

JLVINILST T3AOIN HIAVT NNVL
LOL-S-L¥C

Waste Volume(Kgal)
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HDW Model Rev. 4

[ Single-Shell Tank 241-5-101
TLM Solids Com&il: Inventory Estimate*
Fysical
rties 95 -CI ~67 C1 +67CI +95 CI
Total TEM Waste] 1398406 0p)] Quigdl — — — — —
Heat Load 3.39 (kW) (1.16E+04 BTUM) — 271 313 336 364
[Bulk Density 1.74 (g/ec) e — 162 164 189 195
Void Fraction 0.658 — — 0450 0519 0.746 0748
Water wi% 299 — — 174 214 364 382
TOC wi% C (wet 221E03 — — 197E03] 203603 238E-03|  257E
8 CE i 8TCL: . #67.CL 498 (1
104 13TEH0S | 1.90E+03 [ 837 132 148
6.03 9.36E+04|  1.30E+05 520 S44 667 7.32
[Fe3+ (total Fe) 0472 TSIEF04|  210E+04 0464 0.468 0.476 0.480
[Cr+ 0378 T3ER04 [ 1.57E+04 0232 0302 0.578 0813
Bi3+ 293E-06 0.352 0.489 2.48E-06 2.70E-06 3.23E-06 3,55E-06
La3+ 7.228-12 5.76E07 BO1E07 6.33E-12 6.83E-12 7.9BE-12 8.77E-12
[Hg2+ S6IE-04 647 B99|  533E04| SSBE04)  SGAE04|  S65E-D4
22 (as ZIOOH)Y) 293E07 L53E-02{ 213B02] 269E07| 2BOE07] 307E07| 33IE07
Poze 162E-02 193E+03| 269E403] 1aE02]| 15| LesE2] 174Em2
NiZ+ Z8IE02 o8 13E+3] 225e02| 2e0m02] o] 303802
0 ] L] 0 ) 0 [
2.13E-03 0674 093 1.52E-05 LEE0S|  245E-05]  2.76E0S
0.145 33ISE+03|  465E+03 0.113 0.129 0.162 0.178
1 88E-02 L) $86| 144E-02] 162E02] 205E02] 213E02
249 243E+05 |  3.38E+05 210 23 216 303
462 16SEX0S | 229E+05 235 235 819 101
1.57 41404 575E+04 0987 1.19 187 187
0.147 SOEE+03 |  7.06E+03 0.115 0131 0.164 0.180
1.90E-04 104 144 1.76E-04 1.84E-04 1STE-04|  2.15E-04
2.29E-02 127E+03 |  1.76E+03 1896-02) 205E02| 245E02]| 261E02
6.17E-02 97| IBMEHI| 414p02]| s40E02] 70E02| 83IE02
1.31E-04 165 i 1.29E-04 LA2ED4 L.66E-04 1L.WE-M
B.04E-02 164E+03| 228E+03| S4IE02| 60E02| BB4E02 0.126
1.56E-04 170 B6 LSIE-04 1.54E-04 1.63E-04 1. TTE04
6.08E-06 ) 140|  428E-06| S26E-06] 7.16E-06] 8.24E-06
5.05E-06 0.7%6 L1l 162606 | 347E-06] 6.74E06| 8.39E-06
giycolate- 220E-04 9.51 1321  12004] 17T4E0A|  274E-04]  326E-04
acetate- 229505 0.776 108] 222E08] 225E-08]  243E05| 260608
oxalate?- 9.AGE-12 ATBEQ7f 66507 gasE-12| gsoE-12| 1o4E-11|  1M4EN
[DBP 1.39E-04 167 B3| p29E04|  L3SED4]|  LSOED4|  1.62E-04
butanol 1.9E-04 390 820 1.298-04 1.35E-04 1.508-04 1.62E-04
W 0.127 124E+03|  1TE+03]  aacE02|  SSTE-02 0.133 013
[Fe(cN)a- 0 0 0 0 [ 0 0

*Unknowns in tank solids inventory arc sssigned by Tenk Layeing Model (TLM).
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HDW Model Rev. 4

I Single-Shell Tank 241-5-101
I_ SMM Composite Inventory Estimate
Pleysical
|Properties 95 CI ~67 CI +67CI 498 C1
Total SMM Wast 1.26E+06 O] Qlsign] — - — = —
Heat Load 151 (ITEH03 BTURD] 142 147 1.56 1.60
[Bulk Density* 1.54 (g/ec) — - 149 151 1.55 1.57
Water W% 382 — — 353 367 39.7 416
TOC wt% C (wet 0.692 — — 0.466 0577 0808 0921
Chefitical 98 L1567 CL46T.CL 408 T
Constituents mole/T, ppo ky {mole/L} : (male/L) - (mele/L) - (mole/L)
[Ne+ 125 1.88E+03 114 120 130 135
A+ 1.4 262E404 138 1.4 156 160
[Fe3+ (total Fe) 9.64E03 381 TWE03|  870E-03 1.06E-02 L15E-02
[Cr3+ 0.133 4.31E+03 ol 0.123 0.137 0.141
= 1.09E-03 148 994604 104803] 104B-03] 118E03
a3 3.30E-05 299 239E05|  28E05|  377E0S| 422605
Hg2+ 7.80E-06 102 T30E06| 758E-06|  7928-06] 803E06
|7.- (a ZIO(OH)2) 2.00E-04 s 1,.83E-04 1.89E-04 2.07E-04 2.17E-04
Iﬁu BSIE-04 119 TISEQ4| 797E04]| 966E-04]  1LOSE03
Ni2+ 5.65E-03 216 SA0E03| SS2E03| STMEDLI|  STOE03
S+ 0 ¢ 0 [} [} []
[Mn4+ TMED 123 2555031 298E-03| 3890E-03] 4ME03
Ca2+ 296E-02 ™m 269E02| 2mE02| 300E2|  3MEM
ll-(* S.ISE-02 LATE+03 S21IE02|  S47E02]  6.0SE02| 6.33E-02
oH- 9.00 997TE+0A 832 864 937 957
NG3 a3 175E+05 403 421 440 445
NG 290 6.59E+04 18 1.99 240 258
CO32- 03 1.48E+04 0343 0.361 0403 0410
[PO43- 7.4E-02 ATEH) 6ME02]  708602| 792E-02 B.OSE02
568" 0.213 1.M4E+04 0.164 0.188 0240 0263
Si {as 8:032-) 6.88E-02 1.26E+03 5.61E-02 6.238-02 7.53E-02 B.15E-02
S34E0T 661 asieoal assEo2| smEm|  6omEm
0.215 ASTEHD3 0.194 0204 0225 0234
257602 317E+03 w30 24mo| 2eEm] 270
1.26E-02 237E+03 401503}  BREM 1.71E02 2.14E-02
233602 415E+03 s06E031 145602| 32E02]| 4acsE02
|givooiate 7ORE-T 375E403]  ATIEHO3|  g90E02|  630B02| s.06E02 0104
scetate- 632603 20 5| siee03| sme0d| esiE03| 747803
oxalate?- 432605 248 a| ameos| aoreos| asseos| smonos)
[DBP 1. T2E-02 235E+03 | 295B+03] qa0E-02| 1seE<2] 1s7E02| 202502
butanol 1.T2E-02 B9 104E+03] yae02] 156E02| 187E02| 202E2
INH3 7.38E-02 B17 1.03E+03 5.94E-02 6.51E-02 8.48E-02 9.7TTE-02
F{CN)64- 0 o 0 0 ] ) o

*Density is calculated based on Na, OH-, and AlO2-.
TWater wt% desived from the difference of density and total dissolved species.
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HOW Modsl Rev. 4

[ Single-Shell Tank 241-5-101
Total lnm Estimate*
Physical
Proj i -95 CI <67.CI +67.CL. - -498 CI
Total Waste 264E+06 @gpl — - - -
[Heat Losd 490 (kW) (I6TE*04 BTUM)|  — 424 462 510 514
Bulk Densityt 1.64 (g/cc) e — 1.57 1.58 1.2 174
Water wt%t 38 — — 270 288 376 384
TOC wi% C (wet. 0.330 — e 0.222 0.275 0.385 0.439
Chemical 98 CL 670 #67CL - 495.C1
Constituents mole/L ppm kg (mole/L) (mole/L):: (mole/L) : {molefL)
Nt 11.5 LEIE+OS {  426E+05 101 103 130 135
AL 374 6IGE+04] L6IE0S 331 345 405 437
Fe3+ (total Fe) 0.238 B.ZEH03 |  215E+04 0.3 0236 0.240 0242
Cry+ 0254 B.OBE+03 214E404 0.182 0217 0348 0.458
[ﬁy 5.53E-04 706 187[  sosE04| s28E04]  577E0s| 60104
La3+ 167E-05 142 315 1ueos| 1aeos] isiEos| 213805
Hg2+ 281E-04 345 912] 27mE04| 280E04| 282E04]  283E-04
2 (as ZXO(OH)2) LOIE-04 565 9] 926E-05]  9.57E-05 1.0SE-04 1.10E-04
hﬂ 8.47E-03 JO7E+03| 284E+03]| 7mE-03| 820E03| B74E03|  9.00E-03
Ni2+ 1.70E-02 611 1.62E+03 1.40E-02 1.STE-02 1.BOE-02 1.78E-02
0 [] 0 ] [ [} []
1.75E03 587 135 1.30E-03 1.52E-03 1.98E-03|  2.20E-03
B.6TE-02 212E+03] SE2EH03|  71sE02|  790E02]|  9.45E02 0.102
3B4E-02 97| 243E+03] 3spop|  365E02] 399E-02)  413EM
68 T7SEH0S | AGIE0S 148 155 182 196
443 1TE+S| 445405 330 334 622 71
1.89 SMEH4 | LAEHS 156 L7l 205 208
0.265 9.7IE¥3 | 2.57E+M 0.246 0235 02717 0280
1550 TAEG| e0E| aiem]|  swee] <oiEer|  awee
0.119 TOOE+03] 18SE+04| 94sE-02 0.106 0.133 014
6.53E-02 LI2E+03| 297E+03| se6ED2|  6usEd2]  693E02|  7.sEW
2TED2 315 B2] 229802} 24702] 2:E02] 308802
0149 INEH3|  BSIES 0129 0.1 0.154 0170
1.31E-02 LSIEH3 | 4.00E+03 121E-02 1.26E-02 1.36E-02 141E-02
6.39E-03 LI2B/03| 297E+03| 203603 416E03| 863E-03 1.08E-02
1.18E-02 197E+03 | S2EH3| 307e-03| 732E-03]  16302] 20602
[iycolate- 3.90E-02 1LWE03 [ 4T2E+03 2.53E-02 3.20E-00 A.60E-02 3.26E-02
ncetate- 321E-03 116 6] 26603| 291E03] 331E03| 3.79E.03
oxalate2- 2.19E-05 118 M| 104605] 206E05] 231E05] 2ME08
DBP 8.7SE-03 1128403 297E+03]| 717E-03|  795e-03]  9s4E03]  Lo3Em
butanol 8.75E-03 27| 1OSE+03 7.17E-03 7.95E-03 9.54E-03 1.03E-02
NED 1.00E01 104E+03| 27SE+03|  s7sE02|  G4IEM 0.106 0112
F(CNYo4 0 0 0 0 0 0 ]

*Unknowns in tank solids inventory are assigned by Tenk Layering Model (TLM).
tWater wt% derived from the difference of denaity and total dissolved species.
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HDW Modef Rev. 4

Single-Shell Tank 241.5-101

TLM Solids ite I Estimatc*

-95 CI 67 CI +67Cl 498 C1

1.39E:+06 )| @11 — — — P —
339 (kW) (1.16E+04 BTU/M)| — 277 313 156 364
1.74 (geo)

— - 1.62 164 189 195

0.658 — - 0.450 0.519 0.746 0.748
299 — e 17.4 214 36.4 382
2.21E-03 — — 1.97E-03 2.03E-03 2.38E-03 2.57E-03

95 CL 6T 467.CL 498 CL

nCig Ci (Gt {CIL) {CVL) {CVLY

621E02 82] 129605| 12005] 1.13E04]  120E-04

S.88E-06 IMEL 47] 100E06| 1.00E06)  623E-06| 653806
9.39E-06 S40E-03 730) oasE06| caseosf oooE06| 98sEvs
8.88E-04 0310 79| 605E04]| 60SE-04| 9.44E04| 9ME04
4T9E-06 2.75E03 382] 396E07| 396E07]| 498E-06| 538206
3.18E-06 1.83E-03 2341  2038-07|  2.13807]  325E06]  6.09E-06
0517 297]  413EH0S 0.401 0.467 0.556 0.563
0517 297] 413E405 0401 0405 .35 0.563
1.50E-05 B.64E-0) 120] 100E06] 1.00E-06| 1.54E.05| 2.73E-05
1.22E-08 TOE-0 975] 821E07| 821E07] 125E08|  2.34E05
A4E05 2.586-02 359)  assE0s]  413E0s|  4mE0S]  sME0S
1.02E-09 384607} BIIED4 1.13E-12 1L13E-12 1.06E-09 L1SE-09
2.29E-05 1.31E-02 1B3]  3)0B06| 3.10E-06] 470E-05]  4.5SE05
1.63E-08 935E-03 130 s83E07] smE07] 170E05|  184Es
ARSE6 280E-03 38| 37m07| 327807]  49E0s| 9.55E-06
8.34E-08 491E08| 6REW|  737E08| 784808 S09E08| 9.7IEL8
993E-07 STIE-04 03] e8| 121E-08] 1.03E06|  111E-06
0.163 936| 130E+05 0143 0152 0.173 0.184
0154 886] I1BEAS| 1uEm| 234E0 0.161 0.169
LI3ER 651 90SEt3| 7s0E04] 750E04] LiED2| 221Em
6.86E-06 394E-03 54| 30me06| 308E06| 6ME06| 69306
L15E-04 6.58E02 9I5| oSTE06| 937E06| 1.19E-04|  i48E-04
3ITE-04 0.194 ol 1ASE-04 JASEQ4]  3IE04|  34IE04
6.72E-10 386EQ7| SIED4|  265E-10(  464E-10]  RWEIO 1.08E-09
STEDS 386E06] SITEM| 4omes| 40E1S|  67E09[ 6.86E-09 ]
325809 187E-06 |  2.60E-03 LME09| 204609 446E-09| 3561E09
ATIE09 2ME6| 37BE03| 3igpjo]  3asEa0]  sME|  1I17E0R
1.62E-10 9.30E-08 7266-13|  163E-10]  165E.10
9OIE-1L S.18E-08 26E16| LME10] 137E-10
30IE08 1.TEQS 197E-08] 429E08| s71E08
LISE07 6.60E-05 750E-08| 1.64E07|  2.BE07
2.63E-06 1S1E03 247806  280E06|  297E06
LILED7 6.36E-05 LMEQT]  LITE07] 124807
68IE-08 391E08 619£08]  74sE08|  s.09E-08
2.51E-06 1LME-03 237E06|  2.66E06|  281E-06
2.11E07 121E-04 187E07|  237607]  240E07
7.34B-06 AED 6ME06| 77I5E06]  81SE06
4.39E-04 0264 A0E04|  asoE0s| sITED4
$.60E-05 3TE02 618E-0S1  7O3E0S| 743E-05
415E.04 [ 390E04| 440E04|  a64E-04
1.88E-09 1.08E-06 176609] 195E09| 210809
S4E-05 307TE02 466E05| 606E0S| 112E04
L62E-09 9.33E07 JAE0S] 17E0| 217509
7.14E08 A10E05 TOSE0B] 7I0E08|  720E-08

1.63E-09 93E07] 10B03| 160E09| 161E09| 16SE-09) 1L6SE-09
1.28E-09 7ME07| LOEO3]  233E10] 6SIE0[ 1ME0]| 170E0

498 C1(M 81.CL(M #67 CL(M 395 CI
o or ‘or.

M
7.68E-03 (gL) — s3] enem] 7iseos] i7Ee3]  sesed3
3.1SE-02 AMNEHS)  SORES03|  agiE2|  20m2|  3302|  3sEm

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HDW Mods! Rev. 4

| Single-Shell Tank 241-5-101
SMM Compasite Inventory Estimate
Phrysical
Propetties 95 C1 +67.CI +67CI 498 CI
Total SMM Wast 1.26E+06 @] Q16 — — — — —
[Heat Load 151 GW)! (s.mwnm;ﬁ — 1.4 147 156 1.60
[Bulk Density* 1.54 @@/co)| — — 1490 151 1.55 1.57
Water wi%t 382 — - 385 367 »7 4.6
TOC wt% C (wet 0.692 - - 0.466 0377 0.808 0921
Radiolagical 98 CT . WBICL  46TCL 495 €L
[Constituents Ci/L uCig Ci {CV/LY {CL) {CiL} (CVLy
H-3 229604 0.149 1871 115E-04] 1ISE0A)  235E04|  2.44E04
C-14 331E-08 2.16E-02 211 94SED6| 94SED6 3.36E0S|  3.40EDS
Ni-59 2.10E-06 137503 71| osse07|  98sE07]  2leE06| 221506 ]
Ni-63 2.06E-04 0134 181 gsseos| ossEos| 211E04| 2.17E04
Co-60 3.67E-05 239602 2000 936E06] 936E06] 37TE0s| 3ME0S
5e.79 1.23E06 211E-03 264] 1mE0s] 1mE06| 37E0S|  431E06
|sz-20 0.107 700§ BIVEH04 0.100 0.104 ol 0.118
Y-90 0.108 0] SPEH4]  ssEm|  ssEm 0.111 0.115
21.93 139E-05 1.03E-02 1301 831E06] 83IED6] 186E0S| 2.12E45
[Nb-93m 1.ISE-03 7.50E-03 94| 6mmo6] 6mE06] 1ME0S| 153E0S
Tc-99 2.36E-04 0134 193] 148E04] 191E04| 281E04|  325E04
Ru-106 64SE-09 420606 S27E-03|  204E00] 204E09| 72E09| 795E-09
Cd-113m 8.36E-03 S5.44E-02 683| 3RE0S]|  IMEDS 1.00E-04 1.16E-04
|sb-125 1.58E-04 0.103 129]  40E05|  402E05 1.60E-04 1.63E-04
Sn-126 ABIE0S 3.18E-03 40| 26E06]| 262ED6| STIED6|  6.49E06
1-129 455E-07 2.96E-04 0372 284E-07] 3.68E07| SAIE07]  6.28E07
Cs-134 2.31E-06 1S1E-03 i8] 166E06| I9IED6| 265E-06} 2.98E-06
Cs-137 0240 157]  197E+0S 0218 0229 0252 0263
Ba-137m 0.227 148 186E+05 0.174 0.174 0238 0249
Sm-151 LIE0 741] S3E403) 6o9E-03| 60SE-03| 1.33E-02]  LSIE2
Eu-152 3.0E-06 241E-03 30|  1gE06F 18BIE06| 394ED6| 417E-06
h?y SOIE-04 0385 4] 213E04)  213E04] 728E04] T8IED4
Eu-155 218604 0.142 %] 1omoa]| 1o7E04|  233E-04]  247E04
Re-226 1.36E-10 S.88E-08 LI2E04]  gosen)] BSsEI LS3E-10 1.7E-10
Re-228 1.26E-07 B.20E-0§ 0103] s28E08] B.BSE L69E-07|  2.15E-07
Ac-227 i 862E-10 562607 7TOSE04] soop-0] ssoEto} 96I1E-10]  LosE-0ol
Pa-231 3$8E-09 259806] J2EM| 24709] 247E09] 45%E09] s06e05 ]
Th-229 2.96E-09 193E06] 242E-03| y3E09| 2.14E-09| 391E-09| 4938090
Th-232 8.MED SS0E06| SMEM3| 4a0E09| 638E09] 10sE08| 125E08
U-232 6.55E-07 A26E-04 0535] 362E07| SOSE07| 828E07| 1.01E-06
U-233 251E-06 163E-03 205] 139E06| 194E-06| 3.18E-06]  388E-06
U-234 76IE0T AS6E-M 0623]  73E07] 747E07]  77E07|  788E07
U-235 J09E-08 202E05| 29ED2| 207E08| 303E-08| 316E08]| 3.20E08
[U-236 238E-08 155E05| 194E02| 220m08] 234E08] 242E-08| 2468081
(U-238 B82E07 S.ISE04 07|  gs3E07| B67E07| SE07]  9.06E07
[Np-237 8.61E-07 S61E-04 0704  smE07| 743807 101E06| 115E06
[Pu-238 1.32E-06 3.59E-04 L0B] 980E07} LISEO6F 149E06|  166E06
Pu-239 449E05 293E0 367] 16E0s| 405E05|  4s4E0s|  s36E-08
Pu-240 7.64E-06 A97E-03 624]  60E-06] 6BIE06] BASED6| 925E-06
[Pu-241 BIIEDS SBE02 BO|  gs2e0s| 775E0s| 10E04| 117804
Pu-242 A91E-10 320E07| ACIEO4] 353E-10|  420E-10|  S6IEI0]  6.29E-10
Am-241 SA4E0S 354E-02 4“5l 3geos| 46605  626E05|  705E08
Am-243 1.90E-09 123606 [ 135B-031 ywE09| 1635-09| 216B-09| 2.42E-09
Cm-242 1.40E-07 9.14E05 0115] 634e08] 634E08] 149E07]| 158E-07
Cm-243 1.30E-08 848506 JOGE02|  seoE 09| SE9E09| 13BE08| 146E08
Cm-244 1.30E-07 $43E-05 0106} s41E-08|  SAIE08 1.58E07) 1 TE07
A8 CLM. ST CILM 67 CL(M 395 CL
Totals M 80 1 & o or or or
Pu 5.60E-04 (/L) — | 0.458 3.9SE-04 4.76E-04 6.43E-04 1.23E-04
U 8.75E-03 | 136E+03]  170E+03] g3eE03]|  856E03| s95E03]  905E03

“*Density is calculated based on Na, OH-, and AlO2-.
+Water wi% derived from the difference of density and total dissolved spocies.
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HDW Model Rev. 4

[ Single-Shell Tank 241-5-101
Total Inventory Estimate®
Physical
Properties 95 CI #67.CY +67CI - +95-C1
Totsl Weste 2.64E+06 (a7 e — — — —
Heat Load 490 (! (L6TE+04 mﬁi - 424 462 510 si4
[Bulk Density} 164 goo)] — — 157 158 172 174
[Water wi¥%t 338 - — 210 2838 76 384
TOC wt% C (wet 0.330 - — 0.2 0.275 0385 0.439
Rudiological 98 CL 2 TCL 46TCE 498 €L
CVj (o] {CVL) {cvLy {CiL) [CVL)
0.103 | 99teos] 997E05| 1mE04| 177ED4
1.20E-02 318} 769E-06]  7.69E-D6 1L99E-05]1  2.01E-05
348E-03 92| 420E06] a20806] 600E-06] 593E-06
0332 87| 307E04]| 397604|  s70E04]  seaE4
1L.28E-02 B8]  720E06]  7230E06] 212E05|  215E-08
1.96E-03 318 1.58E-06 L5BE-06 | 348E06|  4.5TE-06
1g9] SOIE+0S 0253 0285 0329 0331
189| SO1E+05 0252 0252 0.329 0331
9.45E-03 250] 774606  7.74E-06 168E-05}  2.12E08
7.25E-03 192]  s568E06|  S6BE06 1.28E-05 1.80E-05
8.65E-02 9] 969E0s| 119E0A| 16SE04| 187E.04
230E06| 6O0BE03| 199E09| 199E09| 416E09] 452509
Cd-113m 5.36E-05 32E0 $66| 306E-05| 306E05| 63E05|  6.99E-05
Sb-125 8.78E0S S3TE0 142] 284605| 284605| 892E 05| 906k
4B8E-06 298603 78] 240E06] 240E06| 530806  7.07E-06
22607 L66E-04. 040]| 186E07] 228E07] 31TE07|  3.60E07
1.66E-06 102E03 20|  9mE07]  5.74E07 183E06]  2.00E-06
0202 124] 327E+05 0.191 0.196 0210 0219
0.191 U7} 3OEL0S| 996k |  996E-02 0.197 0202
LI4E-2 694 1B4E+04| ssgp03]| ssgE03| 123 02|  164E2
S.26E-06 3.226-03 850| 330E06] 330E-06] 538E06]| 550506
3.56E-04 0217 575] 164E04| 164E04| 425E-04] 4s2E-04
2TTE04 0.169 | 1mEo4] 1mE|  285E04] 29E04
ADIE-10 24SE-07 6.43E-04 2 10E-10 297E-10 498E-10 S9I1E-10
6.70E-08 A09E-08 0108] 300E08] 48IE08| BS9E-08 L12E-07
2.04E-09 12606 3MED] 113808] 10E09| 261E09|  31sE09
435E09 266E06] TO3E03] 201E08] 201E09| 463E-09]  763E09
1.S8E-09 964E07] 235E03{ 766100 L1sE09| 206E09| 25709
A31E08 264E06| 6TEOI  227E0| 327E09|  S36E09)  636E-09
346807 2.11E-04 05%] 1s8e07] 27E07] 43E07]  528E.07
1.1IEDS B.UEM 214]  750807]  104E06] 166E06|  2.02E06
U-234 1.68E-06 1.03E-03 272] 153E06] 160606] 1.77E06] 185E06
U-235 T.03E-08 4XE08 O14] sapo8l omeo8| 737E08] 7mESR
U-236 45TE-08 2WEps| TEM| 19o7TE08| 427E08| 438E-08| 520508
U-238 169E-06 LO3E-03 2| 153060 1626E06| 176E06| 1.84E-06
[Np-237 5.40E-07 3I0E4 0BT  3g4E07]  46sE<07|  613E07]  688E07
[Pu-238 429806 2.62E-03 M|  391E06] AI0E-06] AA9ED6|  467E06
Pu-239 2.50E-04 015 4] 2meoa| 236E04] 264B04|  277E04
[Pu-240 365605 223E02 $0] 326E05| 34SE0S|  38SEOS|  404E0S
Pu-241 250504 0.153 03] 227E04] 2%E04] 262E04]  273E04
Pu-242 L1BE09 718E07] VSOE03] 107E09] 1L12E09] 123E-09] 128E-09
Am-241 5.39E-03 B0 81| 416805] 49760s] smE0S| 81SE0S
Am-243 1.76E-09 LOBE06| 28SE03| 128600] 162609| 1s0E9| 20300
Cm-242 1.06E-07 GASE-08 0172] 67mE08] emEw8] 1107 115E07
Cm-243 74E09 4.52E-06 \20E02) 368E00| 368E-09| 78iE09] 82109
Cm-244 6.63E-08 4.05E-08 0.07 z.mz-u‘ 280E-08|  792E-08|  B.7SE-08
98°C1 (M. 87CHLM 46T CLM. 498 C1
Totals gLy or or gy (Mor
Pu 4.08E-03 (/1) —_ 63| 36B03| 384e03] 43E03]  asE03
U 2.00E-02 | 291E«03 | 768E+03| 1g3E02| 19E02| 200802] 218Eam2

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
1Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-S-102 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1953 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1980 Nominal Capacity 758,000 gal
Watch Lists Hydrogen & Organics Cascade Tank to 241-S-103
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 549,000 gal
Partial Interim Isolation (PI) Dec 1982 Waste Type DSSF
Intrusion Prevention (IP) - Drainable Interstitial Liquids 230,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 239,000 gal
Riser Number(s) Size Saltcake 545,000 gal
1,11, 14, 16 4 in Sludge 4,000 gal
7 12 in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 102°F Date March 18, 1988
Maximum Temperature 122°F Montage Number 94041033-39CN

Date May 2, and June 6, 1988 Photo Set Number 8801411

Elevation from tank bottom 244 ft, 444 ft, 6.44 ft WASTE SURFACE LEVEL

Riser Number 3 Devices Manual ENRAF
Minimum Temperature 71.2°F Max Level 206.1 in

Date April 18, 1992 Date June 13, 1994

Elevation from tank bottom 2444 ft Min Level 202 in

Riser Number 3 Date Jan 21, 1991

[ "ASY ‘TSE-YA-WM-AS-INH



WHC—-SD-WM—-ER-352, Rev. 1

WASTE TYPES R: £B: DSSF: TANK _INFO: REFERENCES
TIME LINE EVAP: NCpLX: CONSTRUCTED 1950-1951 % ANDERSON 1990
(ANDERSON 1990) : NOMINAL CAPACITY: 758,000 GAL *%  WELTY 1988
wwmwowwqmmg. mwmwowaﬂ\,Ecm KNUCKLE *%% BORSHEIM AND KIRCH 1981
AM i
PRIMARY ADDITIONS R1: WIR: NIT: ¢ HANLON 1996i
TIME LINE o “) NOTES:
(AGNEW 1995) s, 3 * 1) TRANSFER SOURCES AND DESTINATIONS
¥ ot - ] ARE NOT AVAILABLE FOR ALL LEVEL
. D = CHANGES. FOR MORE DETAILS ABOUT
0 2« o] TRANSFER INFORMATION SEE
= Pooa =7 Z AMDERSON 1990.
z Z S * N o~ =
£ = P . PR o 2) INTERSTITIAL LIQUID LEVEL IS UNKNGWN.
n & * N~ <
W - S o zZ VOLUME
Wie— Lx = - m 23
oeHae o LT T Eg ook (GALLONS)
hotralie PN 28 Xl e & — 870,500
R - 4a¥cr oy 3 ¢ GLOSSARY OF WASTE TERMS:
26" 312 T 2 s - Ss7% % g2 T d — 837,500 FOR MORE COMPLETE DEFINITIONS
7 T3 .T¥2 58 B T SEE APPENDIX A,
T ~m BaR- 22 ¥ oz = 804500 | pegr. DOUBLE-SHELL SLUSRY FEED
) Peoi? 2 o : VAPORA OTTOM
24 288"+ | 23 57cd st 8yF — 771,500 EVaP:  EVAPORATOR FEED
M0k pE 302 NCPLX:  NON-COMPLEXED WASTE
+ 2iTe2E 233 — 738.500 NIT: PARTIAL NEUTRALIZATION FEED
P ITPR8~ " PNF: PARTIALLY NEUTRALIZED WASTE
22’ 264"+ * 25689 53w Wz= — 705,500 R: REDOX HIGH-LEVEL WASTE
" S 28285 o ug R REDOX WASTE 1952-57
T S I = P © — 672,500 WTR: WATER
2 ? Z2afui 33 N
20' 240"+ g 5oey mﬁ S g e} — 639,500
S 2N el 2 606,500
1 = 2 -
2 5 =4 2 ’ LEGEND
N 2 - L
18° 216"+ [ a Ja o — 573,500 TOTAL WASTE LEVEL [SUPERNATE)
2 —— = TOTAL WASTE LEVEL (SOLIDS)
T 540500 ) T SOLIDS LEVEL
16° 192"+ — 507,500 =S99 INTERSTITIAL LIOUID LEVEL
- — 474,500 /4 SOLIDS
14' 168"+ ~ 441,500
T — 408,500 ° S TANK FARM
120 144"+ — 375,500 CASCADE
-. - | (@@
10° 12074 — 309,500
1 - 275500 (08~(o9}~{109
8 964 — 243,500 §
4 — 210,500
. KNUCKLE
6 72 -.\\!Sn . — 177,500 g.e
g — 144,500
4 48"+ - 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
1 — 78500 FLUOR DANIEL NORTHWEST, INC.
, . KNUCKLE 241-S—-102 SINGLE-SHELL TANK
2 24 -.\\mojo; — 45300 | WASTE & LEVEL HISTORY 1953-1996
) — 12500 SOUND/NON=STABILIZED TANK
" WATCH LIST: HYDROGEN & ORGANICS
o Q0 LA AL B B S S B B A B e e - O IsiETems o TWE O, TATE
1945 50 55 60 B 241 ES—TKS—E6B8 [
DISH BOTTOM SCALE NONE Ju08 no. Txmﬂ 1 o 1
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241-5-102

CONDENSER
NORTH PIT

O4
Os

CONDENSER
PIT

[

Ref: Alstad 1993
H-2-73182, Rev. 4
H-2-37525, Rev. 1

TANK RISER LOCATION

Approximate Grade Elevation 202.4m [664ft]

T

/_3-PLY ASPHALTIC

0.38m [1.25f1] CONCRETE——T' Al s
w
WATERPROOFING =

6.3mm [1/4in] 4.04m [13.264t]

STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

22.86m [75.00f1]

0.38m [1.25f]
CONCRETE
7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

7.32m [24.001t]
Liner Height

!

——— e

9.5mm [3/8in]
STEEL LINER W/ 0.30m [1.00ft]
3-PLY ASPHALTIC TOP OF DISH ELEVATION—"
WATERPROOFING 189.12m [620.43ft)

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3
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HDW Model Rev. 4

| Single-Shell Tank 241-5-102
TLM Solids Composite Inventory Estimate®
ical
[Proj 95:CI1 -67CY +67CI . +95 CI
Total TLM Waste| 2.66E+04 400 @l — — - - —
Heat Load 9.86E-02 (k1 G3TBTUA)] e TASE02|  g74E02 0.106 0.108
{Bulk Density 1.76 (g/cc)) — p 1.51 1.53 2.11 224
‘Eid Fraction 0.5% — o 6.00E-02 0217 0737 0.743
Water wi% 270 — — 264 100 425 “2
TOC wt%a C (wet 0 e — [ 0 0 0
Chemical -95.CI STCE: 467 CL: - +98:CT

Constituents mole/l. Cppm kg - - (mole/L)" {mole/L) - (mole/L) ’_KMLIL)_
[Net 813 LOGE+05 | 283E+03 305 3.56 147 182
(Al 695 LOTE+05 | 285E+03 6.58 6.74 715 718
[Fe3+ (total Fe} 101 327E+04 856 0.994 1.00 1.02 1.03
Cryr §.19E-02 1.83E+03 7]  708E03]  330E02 0522 106
lg_i}‘ 0 [] 0 0 [ 0
e 0 0 0 0 o [} [
Hg2+ 0 3 0 0 [ 0 [
|z: {83 ZO(OH)2) 0 0 0 0 [ 0 [
|2p 0 0 B o o ) [
Ni2+ 5.07E-02 1.69E+03 45.0 3.66E-02 4.45E-02 5.54E-02 SASE-02 |
Sr2+ [] 1 0 0 [ 0 o
Mné+ 0 o 0 a 0 [ [
Ca2+ 0220 5.02E+03 133 0.146 0.182 0.258 0.294
F‘* 1.12E-02 250 S64) 1mE03| sase03] 15202 LNER
oH- 56 248E+05] + 6.59E+03 31 243 269 284
[NO3- 529 LSTE+0S ] A96E+3]  smiE0| 60002 135 179
NG2- 146 IMEOA|  101E-D3 0.132 0.595 215 218
jCO32- 0.220 7.S1EH03 200 0.146 0.182 0.258 0.294
POAY 0 0 0 0 0 [ °
5042- 1.04E-02 569 154 1i9e03|  4s7E03| raiee2]  LaiEm
Si (as S1032-) 8.06E-03 129 342 9.21E-04 3.TTE-03 1.09E-02 1.09E-02
F- ) [) 0 0 0 0 [
CI- 5.16E-02 1.04E+03 27| siE03|  242E-02 7.00E-02 0.157
[CetsoT> o 0 0 ) ) [) 0
Fzru 0 0 3 [ ) [ o
HEDTA3- o 0 0 0 0 [] []
gtycolate- [] [] [ [] [] 0 0
[acetate- o [] [ 0 [] 0 []
foxalate2- o o o [] [] ] []
DBP [J [] [ 0 0 0 []
[butanol o o 0 0 0 [} 0
lﬁn 0256 2475403 67|  esse02| 92502 0270 0.284
[Feicroee 0 0 0 0 0 ] ]

*Unknowms in tank solids wventory a7e sassigned by Tank Layering Model (TLM).
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HDW Model Rev. 4

Single-Shell Tank 241.5-102
SMM ite Estimate
Physical

[Properties - 98 Cl. 6TCI:  467CI 495 °Cl

Total SMM Wast 2.64E+06 (g) {45 — — — - -
{Ficat Load 1.99 (W)! (6SOE+03BTUMY)| 188 193 205 211
Bulk Density* 1.28 (g/cc) — — 1.26 1.27 1.29 1.30
(Water wi% 614 — — 5.5 604 625 637
TOC wi% C (wet 0413 — — 0274 0.342 0.484 0553
Chemical 980167 CL467.CF: 408 €L
[Nav 6.50 LA7E+05 595 622 673 695
A3+ 0779 164E+04 433E+04 0.719 0.747 0813 0.8%
Fe3+ (total Fe) 488E-03 23 S62] 398E-03| 442E-03] 534E-03|  S78E-03
[cr+ 7.01E-02 285e+03| 7TREX3 [ soE.02|  ease02| 7E02|  T44EM
| STIEO 933 46| s19E04]| s4E04| soTEO4|  emE04
'l_.m 1.34E-05 167 441 LIIE0S 1.32E-05 1.76E-05 1.96E-05
+ 3.99E-06 0.626 165| 3mE06| 38TED6|  A0SE06|  4.10E-06
[Zr (a8 Z2O(0H)2) 107ED4 766 2021 979E-05] 10IED4] LLIEG4] 11704
P2+ 4404 718 189] 361E04] 401E04]|  4B4E04)  S24E-04
N+ 291E-03 133 3R] 2me03) 280 294E03] 29703
0 [ 0 ] [} [ []
1.75E03 752 198 1mE03| 1see3] 1e7E03| 218803
1.52E-02 477 1.26E+03 1.39E-02 1 45E-02 1.59E-02 1.65E-02
297602 98| 239E+03{ 27E42{ 283E-02]|  311802] 325602
467 62IE+04|  16AE+05 430 447 48 495
229 L1IE0S | 293E+03 212 222 233 234
114 4.09E+04 1.08E+05 0952 1.04 1.23 1.32
0.191 B9SEH03 | 2.36E+04 017 0.180 0204 0206
3SIE-02 OIEHI ] 766E+03| 337E02| 356E02] 40IE02|  al0E02
0.108 BIIEH03| 2MEH04]|  suE02] 9STEO2 0.121 0132
3.52E-02 74| 204E+03] 290E02| 320E02| 3B4E02]  414E2
2.80E-02 46| LIOE+03] 23p02| 25302 300B02]  319E02
0.112 3.10E+03 |  8.16E+03 0.101 0.106 0117 0.121
1.25E-02 LASEH03 |  489E+03 LISEQ2 1.20E-02 1.30E-02 13SE-02
6.31E03 142E+03] 37SE+03] 1osE03{ 408E03|  8.56E-03 L0SE-02
1.18E-02 2S3EH03] GETEH03| 3p6E03 |  7.32E-03 163E02|  207E02
[giycolate- 3.83E-02 2.25E+03 593E+03 2.49E-02 3.1SE02 4SIE02 SA7E-02
acetate- 267E-03 123 325 2.19E-03 2.43E03 2.92E-03 316E-03
oxalate2- 201E-05 1% 366] 17e0s| 190E0s|  213E05|  2.24E05
[pep 8.44E03 19E+03} 366E+03| omE03| 76703| 920E03| 993E.03
[pustanol 8.44E-03 490] 129E+03] 69E03] 767€03] 920E03] 993503
lﬁ 3B4E-M SNp IMSEH3] 3B | B[ 4MEM SOIE02
[Fecmyés- o [ o [ ) ) []

*Density is caiculated based on Na, OH-, and AIO2-.
1Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. |

HOW Mode! Rev. 4

{ Single-Shell Tank 241-5-102
TLM Solids Composite Inventory Estimate®
Physical
Propeties 95 CI 67 Cl1 +67.CI1: %98 CI
Total TLM Waste 2.66E+04 O] (400 — o o — —
Heat Load 9.86E-02 (kW) @7 m;ﬂ - TISE2 | 8.74E02 0.106 0.109
Bulk Density 1.76 (g/ec) — — 151 153 2.1 224
Void Fraction 0.536 — — 6.00E-02 0217 0.737 0.743
Water wt% 2740 — - 264 100 26 M2
TOC wt% C (wet ] — — 0 0 0 0
Radiological S98CL ST CL H61.CT i #98 CT
Constituents CUL pClg Gi (VL) (LY oKLy (VL)
H-3 2.92E-08 1.67E-02 ﬂ‘ 3.05E-06 14TEQS| 410E-05|  4.10E-0S
C-14 2.26E-06 129E03] 3AE02] 259E07] 1.06B-06| 307B06| 307E-06
[Ni-59 1 49E-05 846E03 0225] 107E-05| 13(E0S| 162B-05]|  1.60E-08
Ni-63 1.39E-03 0790 200 1o0E03] 122E03] 1s2803]  1.a9E-03
[Co-60 S94E-07 S5.09E-04 135E-02 LOZEOT| 4.18E-07 1.21E06 1.21E-06
|Se-79 4BIE07 274E04| T27E03|  sS0E-08| 225E-07| 6SIE07|  TASE06
0928 29 1.40E+04 0.662 0812 Lo2 103
0929 sz f LA+ 0662 0812 102 1.03
227E-06 129603  34B2|  2sE07 1.06E-06|  3.08E06|  3.03E05
1BSE-06 LOSE03| 28IEO2] 212E07] B6REL7| 251E6]  321E0S
1.S8E0S S.02E-03 0201  181E06| 742E06|  215E05] 21505
2.50E-12 142E09] 3TBEOB| 286E-13 LITE-12 33E-12| 338612
6.99E-06 3.98E-03 0106] 800E07]| 327E-06| 9.48E-06|  9.48E-06
131E06 TATEO4| DE02| 1 s0E07] 6M4E07[ 1TED6| 1TBE0S
739E-07 ANEQ4| LI2E02] gasE08| 3AGE07] 1LOOEO0S|  114E05
3.04E-08 LTE0S| 4GIED4|  34g1.00 IAE-08| 413E08| 413508
2.728.08 15sE0s| 4UEO4| 719600 150608  352E08| 3SIE8
$.60E-02 319 sa| amEn| 313E02]  72eE02|  726Em
5.305-02 31 2] jaEn]| 296E02] 68TEM| 68EM
L71E03 097 260] 196E04] BO3E04] 2BEMI[  264E-02
7.00E-06 39BE03 01061 68SE-06] 691E06] 70GE-06|  7.06E-06
216E03 1LER 0327] 247E06] 101E0S]  293E-05| 293E-05
3.0E-04 0.188 SO0 3E04)  326E-04)  3MED4|  3BEM
1.08E-09 61SE07] 163E-05) yamE-10}  sodE-10]  156E09| 201E09
$.26E-1$ s28E-12| 1AOE-100  go7E-1s|  9asE1s]  93dE-1S|  934E-S
AT6E-09 27IE06|  7T20B05| 306E-10| 200E09| 7.52E-09| LOZE-08
7.18E-10 409807] 109B03|  g:E11 3I6E-10|  2.04E-09 1.68E-08
1.77E-12 101E09| 26TE0B| 1mEa2|  L75E2]|  17EA2]  LWE12
S9IE-16 336E-13] BHME-12] 676E-17] 277E-16| 80IE-16]  SOIE-I6
SME-12 298E-09] 7S2E08]  so0E-13] 24SE-12|  7a0E-12]  7.10E-12
2.006-13 LIE-10 30E09]  28E.14| 9ME-4| 2TE1]  27IE13
1I9E07 6.T8E-0S 1.30E-03 136E08| 5.SSE-08 162E07 1.62E-07
S.13E09 29B-06|  776EQS|  sgeE-10| 240E09] 695E09| 695E-09
1.88E-09 107E06| 285E05|  246E-10] s&E-10| 2.56E09| 2.56E-09
1.22E-07 69205 | 184803 1L.WE08|  S.60E-0B 16SE-07 1.658-07
1.03E-07 SBeEDs| 16B03] 118E08) amiE08| 1L39E07|  139E07
6.61E-06 3.TTE03 0.100| 475B-06| 566E06| 7.57E-06|  8.4BE-D6
ATIE04 0269 7141  339E04|  404E-04] SHE04|  6.0SE4
6.76E-05 38SE-02 102]  48sE0s| STRE0S| 7.MES|  8.66E-05
I9TE04 0.226 801 2BSE04|  340E04|  4SSED4|  SO9E-04
1.82E-09 1.04E-06 | 2.76E-05 131E-09 1.56E-09| 208E09]| 234E-09
8.09E-06 AS1E03 0.122] 926E47| 3.ME-06 1.10E-03 14304 |
75TE-11 43E08| 1ISE06)  g66E-12) 3S4E-11| 103E-10|  134E-09
L.6IE-07 9.16E05|  244E03 1LS8E-07]  1.9E-07 1.62E-07 1.62E-07
I69E09 210E06] SSEEOS|  361E09] 3IGEDS| 3IMEM| 3IMEL
2.70E-09 IS4E06| 409E-05|  300E-10] 127E-09| 36TED9]  36TEM
95 CI(M STCI(M +67CH(M 498 CI
Totals M o of ar or
Pu 7.89-03 (/L) — oi9]  setE0| 67E03|  903E-03] 1L.OIEDZ
B 1.53E-03 | 207] SSU|  17sE04]  716E04]  20703] 207E03

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4

Single-Shell Tank 241-S-102

0.587

SMM Composite Inventory Estimate
-95 CI ~67 C1 #67 C1.- 498 CT
2.64E+06 ()] (545 — — — — .

1.99 W)} (GRE+03BTUMD]  — 188 153 208 21
1.28 ool — 1.6 127 1.29 130
(Water witt 614 — 9.5 604 62.5 6.7
TOC wi% C (wet 0.413 — 0274 0342 0.484 0353

Radiolagical 98 °CL: " -67.CL 0 467 CLi 498 °Cl

Constituents Ci {CVL) {CVL) (CiL) (CVLy
H.3 LITE-04 9.14E-02 1] 617E03| 617E-05| 120E04| 1.24E04
c-14 L66E-03 1.30E-02 342]  s0sE06|  sosE-06| 168E0s|  170E05
Ni-59 LOTE-06 8.3GE-04 220)  s26E07|  526E-07 1.10E-06 1.12E-06
Ni-63 1.056-04 8.18E-02 216] sooros| sooE0s| 107E04] 110B-04
Co-60 1LBE-03 1LOE0 376] s04E-06] SOME06| 186E0S] 189E-0S
Se-79 165E-06 1.29E-03 30| 912607] 91E07] 191E06]  21TE0S
5.46E-02 @1] VEHS|  sooEo2| s27E02]|  seaEg2]  smE02
SASE02 o] V3ES|  201E02]  291E02|  seaE2]  smE02
8.0BE-06 6.33E-03 16.7) 44IE06| 44IE06|  9.41E06 LOTE-0S
SBTE-06 460E-03 320] 330E06| 3E06| 68iE06|  7.70E-06
LISE-04 9.24E-02 M| 7s1E0s] 961E0s| 14E04|  162E04
322E-09 252606 G6G4E-D3| ysieo9| 1SIE09| 360E09|  395E0
4BEDS 33IE0 873] 203e0s| 203E05] S03E05]  SSOE0S
7BIE0S 6.11E-02 16Lf  210E05| 210E05] 796E0s| 8.09E0S
249E-06 1.95E-03 Sla|  13F06] 139E-06] 289E06| 327E-06
228807 1.78E-04 04| L44E07| 185E07] 270E07] 312607
1.20E-06 94IE04 24| gmE07| osE07| 13E06]  154E06
0.128 98] 263E+05 0.116 0121 0.134 0.139
0.121 944 24EH0S| 919E02|  9.19E-02 0.126 0132
S5.80E-03 as4] V20BW04]l  3;p03| 3INE0 | 6TIEDI]  T63EDY
1.86E-06 146EDY 384} 951E07] OSIEQ7| 198E06| 2.10E-06
2.96E04 0232 1] 112E04] 1L12E0A} 36EM| IBEL4
1.10E-04 8.60E-02 27]  ssee0| ss6E0s| 117E-04]  125EM4
703E-11 SSOE0B{ - 14SE-O4]  47sE11| 47SE-3 | 7BSE-11|  B6SE-ll
SIE08 A9SE05 OI31] 263608 4aE-08| ss2c08| 109E07
442E-10 346E07| 913EO04]  3j0g-10| 330E-10]  4asoE-10]  s36E-10
203E-09 L9E06] 4I9ED3]  130E09( 1ME9} 230E09| 235E-09
1.9E-09 LIE06] 30TE03| GnE-10f 107E09| 197E09] 248609
A21E-09 J3NE06| BOE03] 216500 31709 S26E-09]|  6.26E-09
3M0E-07 2.56E-04 0680 1gE07] 23E07]  417E07|  s1ED7
126E-06 9.R9E-04 261] 696E07] STEOT[ 160E06] 196E06
391E-07 3.06E-04 0807 376E-07| 38E-07| 400E07|  404E07
1.39E08 124805 328E-02 1.52E-08 1.55E-08 1.63E-08 1.64E-08
1.22E-08 9.53E06| 25102 1.18E-08 1.20E-08 1.24E-08 1.26E-08
448807 3.50E-04 0924| 43E07|  4E0? ASTEQT|  460E-07
AME0T JA0E4 0895| 294607] 362607]  s06E07]  576E-07
6.63E07 S.I9E-04 17| assE07]  smE07| 747607  828E07
228805 1.78E-02 470)  186E05| 206E0S| 249E-05|  270E-0S
3B6E-06 3.026-03 796] 307E-06| 34GE-06] 426E06| 464E06
4.48E-05 3.50E-02 923]  335E08| 30E-05| SOSE0S)  SSOE0S
Pu-242 2.46E-10 192607]  SOTE04] 10| 211E-0] 280E-10]  313E-0
| Am-241 2.78E-08 21TE-0 513 2.00E-05 2.38E-05 3I8E08]|  3.56E-05
| Am-243 9.55E-10 TASET L97E-03 T.10E-10 B27E-10 1.09E-09 1UE0
Cm-242 7.01E-08 $.49E-03 0.145 327E-08 127E08]|  747E-08 792608
Cm-243 SA9E-09 SOBE06| 1MED| 29E09] 292E09) 69E09]| 7TIE
Cm-244 6.46E-08 5.06E-03 0133] a7sE08| 278E08] 77E08|  B.50E08

]

S CI(M STCLM #67.CE(M " +98 CI
o or or or

AME-D4

3.25E-04 3.64E-04

205504
220E+03 | 420803

2.
4.38E-03 ] 4.61E-03 A64E-03

*Density is calculated based on Na, OH-, and AIO2-.
+Water wt% derived from the difference of density and total dissolved specics.
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4

| Single-Shell Tank 241-5-102
l__ Total Inventory Estimate®
Physical
Properties 95 C1 $7CI +67.Cl . 498 ClL
Total Waste 2.66E+06 () o]  — — — — —
Heat Load 2.09 &W) (LI3E+03 BTUMD)]  — 197 203 215 220
Bulk Densityt 1.28 ool — — 126 127 129 1.0
Water wi%t 6.t — — 92 600 2.1 634
TOC wt% C (wet 0.409 — — 0271 0338 047 0.547
Radiological : A8 CL BT CL 461 CL - +95. €Y
Conslituents Ci/L peug Ci (CUL) ' (VL) o (CVL) VL)
H-3 LISE-04 9.07E-02 41} 6a5E-05|  61sE0s| 12004  1.24E4
C-14 1.65E-03 1.29E-02 342 3.03E-06 5.03E-06 1.67E-05 1,69E-05
[Ni-59 L17E-06 9.12E-04 28] 63E07] 6ME07] 120E06] 122606
Ni-63 LI4E-04 8.89E-02 B soEos]  6070s| 117EDa| 1L19E04
181E-05 1.41E-02 316 S.01E-06 SOIE-06 1.848-05 1.87E-05
1.64E-06 1.28E-03 341 9.08E-07 9.08E-07 1.90E-06 2.16E-06
6.09E-02 a15] VIEAOS| smEm| soIE02|  627E02|  645E02
G.09E-02 475] 12TEH0S] asTE2] ISTE02|  62sB02|  645ER
8.04E-06 6.28E-03 167]  439E06| 49E-06|  9.36E-06| 1.06E-0S
S85E-06 A.S6E-03 1211  3296-06| 3.29E06] G77E-06|  7.66E-06
LITE04 $.16E02 4] 74te05|  93SE0S| 130B04|  16IED4
3.20E-09 249E06| 664E03] 1soEo) 1soE09] 3sTEw|  3mE
421E05 328602 874] 2m805| 202E03] SOOE05|  S76E-05
7.76E-03 SOSE-02 1601 200E05]  209E-08  7T9OE0S|  BO04E-03
2.48E-06 1.93E-03 SIST  136E06] 138E06| 287E06] 323E06
2.26E-07 1.TTE04 0470) 144E07] 184807| 269E07] 310E07
LI19E-06 932604 2481 866E07] 9ME07| 13GED6| 1.53E-06
0127 99.1] 264E+05 0115 0.121 0133 0139
0.120 98| 20B+05|  916E-02]  9.16E-02 0126 0131
S.TTE03 as0| 1208404 32EDY 321ED03{  6.70E-03 7.58E-03
1.90E-06 1.48E-03 395| 995E07|  995E07] 202606 2.14E-06
294E-04 0229 11 LIED4 LIED04]  3.60E-04 386E-04
1.1E04 B.70E-02 22| see0s|  sreE0s| LisE-04]|  126E-04
7.76E-11 GOSE0B| LSIEO4|  ssop-1|  ssoE-11]  8seE-l| 93711
6.28E-08 40E0S OI31| 2618-08| 441E08] S46E08| 1.0BE07
AT4E-10 INE07| OBSEO4| 3pE10| 3AE-10]  SAE0)  SETE0
202609 138E06] 4NE03| 120£00] 129E.09] 220B09] 2.54E09
1.48E-09 LISE06 | 3O7E03|  6eoE-10] 1.06E09] 195E-09] 246E-09
A18E08 3268 06] BOEO| 215E09] 3ME09]| S:E09] 62E09
3.27E07 2.55E-04 0.630 1.80E-07 2.52E-07 4.14E07 S.07E-07
1.25E-06 9.79E-04 2611 691B07] 96E47] 1.9E06] 194E-0
IBEDT 3.04E-04 0809] 374E-07| 3BIEQT] IME07]|  401E07
1.S8E-08} InEos| 3MWE02]  1sE08| 1SSE0R)  162E08| 163E08
1.21E08 94sk06| 232E02] 117E08] 1.19E08| 1E08| 125608
A4SEQT 3A8E-04 0925]  43E07] 437E07| ASE07]|  4STEYT
A31E0T 33TE04 0897] 292207 3eoB07] sm3E07] sTEO7
T.06E-07 SSIE-04 L] seEor]  62E07] 7%E07]  BNWEN7
261E-08 20302 3421 219e0s] 23E0s| 2mE035| 3mE05
432606 337E-03 89| 354E-06] 3906 ATIE6]  SI0E06
ATAE0S IGE0 MA| 36E0S| AI6E0S| SIOEDS) SSSEDS
Pu-242 2.57E-10 201E07) SMEOM|  qoiEq0| 223800]  291E-l0]  324E-10
| Am-241 2.76E-05 2.168-02 574 1.99E-05 2I7E-05 3.16E-0% 3.54E-08
Am-243 9.49E-10 741E07]  19TB03|  70sE-10| B22E-10] 1.0BE-09| 1.20E-09
Cro-242 7.0RE-08 5.52E-05 0147]  337e08| 337E-08]  754E08)  798E08
Cm-243 SATE-DD s0sc-06| L3E02]  290p09| 292B09| 6sSE09|  728E-09
Cm-244 642608 SO1E-03 0133] 276E08]| 276E08| 765E-08| SME8
295 C1 (M 67 CL(M 467 CL (M +95:C
[ Totals M o or o i{Mor
Pu 340E-04 (/L) — 0.707 2.61E-04 3.00E-04 3.30E-04 4.19E-04
v | A4TEDY 00|  221E+03]  427803| a37E03]  4ssE-03}  461E03

*Unknowns in tank solids inventory are sasigned by Tank Layering Model (TLM).
1Volume average for density, mase average Water wt% and TOC wt% C.
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WHC—-SD-WM—-ER-352, Rev.

WASTE TYPES R: £8: NCPLX: | DSSF: TANK INFO: REFERENCES
.
: , % WELTY 1988
(ANDERSON 1990) DISH BOTTOM, 4 FOOT RADIUS KNUCKLE #%+% BORSHEIM AND KIRCH 1991
WIR: NIT: 75 FOOT DIAMETER TANK & HANLON 1996i
PRIMARY ADDITIONS : ) :
TIME LINE . NOTES:
{AGNEW 1995) w T} TRANSFER SOURCES AND DESTINATIONS
° ARE NOT AVAILABLE FOR ALL LEVEL
T CHANGES. FOR MORE DETAILS ABOUT
ot TRANSFER INFORMATION SEE
z e ANDERSON 1990.
z z, ¢ 28 .
[ < PR
J  Jww wa @92 VOLUME
YEYE 8 . -] RS (GALLONS)
“E Bz o« [ c% NI — 870,500
. Oy 8 L T en GLOSSARY OF WASTE TERMS:
26° 312" 0% - = - 3& — 837,500 FOR MORE COMPLETE DEFINITIONS
T 8% = Q- e =3k SEE APPENDIX A
1 I} o S nhg — 804,500
g R 3 542 : DSSF:  DOUBLE-SHELL SLURRY FEED
. = N £ 33 EB: EVAPQRATOR BOTTOMS
24> 288" \\||?.I|\|||\A y 22y = 771,500 EVAP:  EVAPORATOR FEED
—— 3 = NCPLX:  NON-COMPLEXED WASTE
+ 2 225 — 738,500 NIT: PARTIAL NEUTRALIZATION FEED
52 PNF PARTIALLY NEUTRALIZED WASTE
22’ 2647+ i == — 705,500 R: REDOX HIGH-LEVEL WASTE
Z TR: WATER
1 = — 672,500
20’ 240"+ — 639,500
1 — 606,500
* LEGEND
18' 218"+ *M — 573,500 TOTAL WASTE LEVEL (SUPERNATE)
N _ m— e TOTAL WASTE LEVEL (SOLIDS)
T By 540.500 | - SOLIDS LEVEL
16’ 192"+ - - 507,500 Som=  INTERSTITIAL LIQUID LEVEL
o =} (QUESTIONABLE DATA)
4 = — 474,500
i V7 /) SOLIDS
14 168"+ m — 441,500
1 *m = — 408,500 S TANK FARM
< o4
120 1444 9 o — 375,500 CASCADE
<C W T
-- C S | (@0
<
10’ 120"+ E — 309,500
I : — 276300 Catal
8 98" T+ — 243,500 @ @ @
1 — 210,500
KNUCKLE
. S‘...\\lsru — 177,500 e 111 e
J — 144,500 L
4 48t — 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
1 — 78500 FLUOR DANIEL NORTHWEST. INC.
) KNUCKLE 241-S-103 SINGLE-SHELL TANK
2 24 BOTTCM . S S/ = 45500 1 WASTE & LEVEL HISTORY 1953-1996
i . S L S 12,500 SOUND/NON=STABILIZED TANK
Atk Ay SRy WATCH LIST: N/A
o} o’ LI S A W N L | ELELALL | L R TTNT ) - 0 SIZE | BL0G NG WG NO. DATE
1945 50 55 60 95 B 241 ES—TKS—EB9 |ues
DISH BOTTOM SCALE NONE Juos wo Freer 1 oF 1

—A5—



HNF-SD-WM-ER-352, Rev.

241-5-103

NORTH

PIT 03A

5
1
Q300

Ref: Alstad 1993
H-2-73183, Rev. 4
H-2-37526, Rev. 1

TANK RISER LOCATION

Approximate Grade Elevation 202.1m [663ft]

B 1 11 =

P 5.38m [1.25ft] CONCRETE il AR

W, 3-PLY ASPHALTIC }
WATERPROOFING __

6.3mm {1/4in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

22.86m [75.00ft}

0.38m [1.25ft]
CONCRETE

7.9mm [5/16in]
STEEL LINER W/
3~PLY ASPHALTIC

WATERPROOFING +

9.5mm [3/8in)
STEEL LINER W/ L0.30m {1.00f1] /
TOP OF DISH ELEVATION

3-PLY ASPHALTIC
WATERPROOFING 188.80m [619.43f1)

Ref: H-2-1783, Rev. 3

NOT TO SCALE H-2-46293, Rev. 3

—46- H-2-1784, Rev. 2

4.04m [13.26ft]

7.32m [24.00f1]
Liner Height

1
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HDW Model Rev. 4

[ Single-Shell Tank 41.5-103
TLM Solids Cunzgile M Estimatc*
Fryvical
95 CI ~57.CI +67.CL: 495 CI
Total TLM Waste S98E+04 ©00 — - — — =
[Heat Loed 0.222 W) (BBTUAD[ - 0161 0.197 0238 0246
Bulk Density 1.76 (/cc)) — — 151 1.53 211 224
Void Fraction 0.53% — — 6.00E-02 0217 0.7 0743
Water wi% 270 — — 264 100 26 “u2
TOC wi% C (wet 0 e — 0 0 [ 0
Chemical ; 98 €L 87 CL . +67TCL - 498 C1
Constituents | wolelle . gow kg (wlel) (mol) {moll) (molefl)]
[Net+ 8.13 LOGE+05 | 6.36E+03 3.05 3.56 147 182
A3+ 699 107E+05 | 6.42E+03 6.58 674 715 715
Fe3+ (total Fe) 1.01 32EH 4] 193E+03 0.994 1.00 1.02 1.03
[Crav 6.19E-02 1.83E+03 0]  708E03] 3mE® 0522 1.06
| 0 0 o 0 0 [
P:m 0 g 0 ) [ 0 [
Hg2+ 0 0 0 [] 0 0 [
Zs (as ZIO(OH)2) o [ 0 0 [] 0 0
[Po2+ o ] [] ] ] [ ]
Niz+ S5.07E-02 1.69E+03 101 3.66E-02 44SE-02 5.34E-02 5.4SE-02
s+ 0 0 ) 0 0 [} [
Mna+ 0 0 0 0 0 0 [
Ca2+ 0220 S02EH03 300 0.146 0.182 0258 0294
I 1.12E-02 250 9] 1ase03] sasee3|  1sE02] 1sEm
[oH- 256 T4BER0S|  LABE+D4 Y 243 269 284
INO3- 529 LBTEHS | 1.12E+04 6.03E-02 603E02 135 179
[NG2- 1.46 IBEH4|  228E+03 0.132 0.595 218 218
[CO32- 0.220 TSIE+03 faid 0.146 0.182 0238 0.294
PO43- 0 0 0 0 [ 0 4
SOa2- 1.04E-02 569 3401 119503 as7E03] 14E02| 141E02
Si (as i032-) 8.0GE-03 129 T el aTEo3]  100E02|  1.09B-02
F- 0 0 o [] [ ] ]
Ci- 5.16E-02 1.04E+03 623 S91E-03 2.42E-02 7.00£-02 0157
ICEHSOT3- 0 o 0 0 0 0 0
EDTA4- 0 o [ [] [] 9 [
HEDTAS- [ o ] [] [ [ )
gtycolate- [] ¢ 0 [] [] 0 0
acetate- 0 [ 0 0 0 0 [}
oalate2- ] [ o [ 0 0 ]
|DEF o O 0 [ o o 3
butanol 0 0 0 0 0 0 0
| 0256 24TE+03 48] gssE02|  925E02 0270 0.284
lpe(cmu. 0 0 0 [] 0 0 0
*Unknowns in tank solids igned by Tank Layesing Modl (TLM).
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HOW Model Rev. 4

l Single-Shell Tank 241-5-103
SMM Composite lnvﬂz Estimate
[Physical
95 Cl -57 C1 +67 CL - +98:CI
[Total SMM West 1.526+06 (k)| kg — — — =
| Heat Load 2.12 &W) (F25E+03BTUM)|  — 199 206 249 226
[Bulk Density® 1.67 (g/oc) — — 162 165 17 17
Water W% 283 - — 257 268 298 37
TOC Wt% C (wet 0.798 — — 0523 0.658 0938 107
‘Chemical 95.Cl 87.C1 +67.CT . +98 CT
Comstitwents' | mole/L .z g (wolel) (molell) (molwL) ~(mole/L)
[N+ 158 LITE+0S |  3.28E+0S 145 151 164 169
ADY 186 1%EH4|  4ASIEF 17 19 193 1%
Fe3+ (total Fe) 121E-02 L] L 990E-03 L10E-02 1.328-02 L43E-02
Cr3+ 0.165 5.12E+03 7.75E+03 0.137 0.152 0170 0174
| D 152603 150 288} 138E03] 14sE03| 150E-03]  166E-03
a3 4.56E-05 3T 572} 3%E05|  391E0s] 520605  S®E0S
Ha2+ 1.03E-05 1.23 186] 952E06| 994E-06] 1.04E05| 105E0s
IEr(u ZIO(OH)2) 287E-04 156 BI] 261E04] 27E04]  297E-04]  312E04
[Ph2+ 1.12E-03 138 209 9.06E-04 1.01E-03 1.22E-03 1.33E-03
721603 253 3| ocmwe03] 70503} 7¢E03|  737E03
0 0 0 0 0 [} Q
A31E-03 4l 24] 32603] 37E03| assE03|  s36E03
3.T8E-02 03| I37E+03] 347E02|  362E02] 394E-02] 409E-02
T3E02 L7IE+03|  29E+03] 66sE02| 698E-02| 767E02|  B00ED2
1.1 L13E+0S LT1E+0S 10.2 106 11.6 18
564 209E+05]  3I6E+05 319 345 57 378
272 TATEX]  LI3E+0S 227 2.48 295 317
0.482 LTE+04| 2628404 0.437 0.454 0516 0.522
0.101 ST4E03]  BME03|  geTE-02| 918802 0104 0.106
0272 136E+04|  2.36E+04 0.214 0.241 0.303 0.330
8.66E-02 L4SEX3| 2208403  7)sE02f  7soEo2| oaEm 0.102
TATER BT} IBEGI| saE02| 67E] soTEM| BsEm
0273 STTEL3|  BISE+03 0.247 0.257 0.285 0.295
307E-02 343 f SEX3| amEm| 2o4e02] 3a9E02] 3mEM
1.64E-02 2BOEH3 | A28E+03|  5.03E.03 106E02| 223802 2.80E-02
307ED02 SWE«3| 76EH03| 79E03| ioip02| ease02]  sasEo2
[gtycolate- 9.70E-02 AMEH3|  6.38E+03[  635E02|  799E.02 0114 0131
[acetate. 6.90E-03 28 28] se6E03| 627E03| 753E03|  8.14E-03
foxalate?- SSTEDS 314 475] s2E0s| seEos]  631E0s|  66sE0s
Der 2.09E-02 2628+403] 39TE+03| 1mEm] 1soE02| 227E-02|  245Em
outanol T0E02 S| TOE®]  imEm]  iseez] 227m0]  2esEm
N3 9.636-02 M| LME3|  794e02|  s.60E02 0.109 0125
%ﬂ- 0 0 g [ o ) [

*Density is calculated based on Na, OH-, and AlO2-.
TWater wt% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

Single-Shell Tank 241.S-103
Total Inventory Estimate™
95 C1 67 CI +67CI " 495 CI
1.S8E+06 (kg) Qa8 kga)] - — - —

235GW) BOIEIBTUAD|  — 221 228 241 248

1.68 (g/ec)) - — 1.6 1.65 170 Ln

[Water wi%t 283 — — 257 238 297 3Ls
[TOC wt% C (wet 0.768 — — 0.503 0,633 0903 103

Chemical O CL 0 d67.CY o +67:CL 498 CY
Constituents nole/L ppm kg {mole/L)" :(mole/L} - (mole/L) - (mole/L) |
e 155 212E+05]  333E+05 142 149 16.1 166
A3+ 204 3.29E+04 5.17E+04 191 198 2.11 217
Fe3+ (total Fe) 4.84E-02 L61E+03 | 2.54E+03 4.63E-02 4.73-02 495E-02 5.05E-02
Crav 0.161 499E+03 | 786E+03 0.143 0152 0172 0171
|ER 1.47E-03 183 28 133603] 1a0E03] 154603  1.60E.03
'l_.m 4.39E-05 363 ST | 3asE05|  3TE0S|  SOIEDS 561E-05
Hg2+ 9.88E-06 1.18 1.86 9.17E-06 9.57E-06 1.00E-0S 1.02€-05 |
Zs (a8 ZIO(OH)2) 2.76E-04 150 2.7 2.52E-04 2.60E-04 286E-04 3.00E-04
1.08E-03 133 09| BTEN|  9TE LIBE-03 1.28-03

8.79E-03 307 484] 82E03| 856E03| 8IE03|  894E03

0 0 ] [ [ 0 [

4.1SE-03 136 24| 3uEm]| 36E03|  467E03 | s17ED

4.44E-02 LOGE+03| 167E+03]| 4u4E02| 420Em| 460E02] 4mEm

7.09E-02 165E+03| 260E+03| oapE02| 677E2| 743E02|  775E

11.6 LI8E+0|  1.85E+05 108 112 120 123

562 208E+05 | 327E+03 519 540 388 387

267 TIE+04|  1ISEHS 224 244 290 30

0472 T69E+04 | 2.66E+04 0429 0446 0.506 0511

9.76E-02 S33E403| S8T0E+03| g36E-02]| BESEM 0.100 0.103

0262 1.50E+04 |  2.36E+04 0.207 0233 0.292 0319

BITE02 140E+03| 22E+03| eoE2| 763E02| ou1E02| 98Em

7.20E-02 B1S| 128E+03| 603E02| 6E2| 7T7E02]  B2ER

0265 S9E03| 8SIED 0240 0249 0276 0286

295E-02 3VEH3 | S2EH03|  a7E02| 283E02|  308E-02|  320E02

1.S8E-02 2MEA03| 4ME+03|  4gsE03] 1oEm| 215w 2wEm
2.96E-02 ABEA3] TGE+03] 7eE0d| 1mE2] 4mE02]|  s20E02)

[glycolate- 9.35E-02 4.1BE+03 |  6.38E+03 6.12E-02 7.70E-02 0.110 0.126
aoetate- 6.65E-03 E) 38| s4e03] 6oE03| 726E03] 785E03
oxalate?- 5.75E05 30 473]  sooE0s| sa2E0s|  6.09E0s|  641E0S
DBP 201E-02 25E+03| 39TEH3|  16sE02] 18OE02| 2.19E-02| 236E02
butanol 201E-02 88| 140E+03 1.65E-02 1R0E02|  2.19E-02] 236E-02
N3 0102 L33 | 163EH03| sssEm| 9nEm 0115 0129
Fe(CN)64 0 [ 0 [) [} Q o

*Unknowns in tank solids inventory are assigned by Tank Layering Mode] (TLM).
{Water wt% derived from the difference of density and total diasolved species.
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HDW Model Rev. 4

Single-Shell Tank 241-5-103
TLM Solids ite Inventory Estimate®
95.C1 £7.CI +67.C1 +95 C1
5.985+04 Gl ©.00 - . — — g
0222 (kW) O8BTUM)| 0.161 0.197 0.238 0.246
176 @/ec) = — 131 153 211 224
Void Fraction 0.53 — — 6.00E-02 0217 0.737 0.743
[Water wi% 270 — - 264 100 26 “2
[TOC wi% C (wet 0 — . 0 ry ) °
Radiological 98 CL SICL 461CH #95 ¢l
Conistituenty CVL ECV‘ Gi {CVL) {CL) ({CVL) (CVLY
H-3 292E-05 1.6TE-02 09961 30506 LATEQS|  410E-05]|  4.10E-05
C-14 2.26E-06 1.29E-03 T.TIE0? 2.59E-07 1.0GE-06 3.07E-06 3.07E-06
[Ni-59 1 49E-05 B.46E-03 0506] 1.07E0s] 13E0S| 162E05]  1.60E-0S ]
Ni-63 LYE03 0790 4721 1008-03] 122E03] ismE03]  140ED3
Co-60 894E-07 SO9E04{ IME-R2 LOZE07|  4.18E-07 1.21E-06 1.21E-06
Se-79 ABIED7 274E04]  164E-02]  ssopoe| 22507  651E07]  7.15E06
S1-90 0928 s29] JIGE+04 0662 0812 102 103
Y-90 0929 59|  JIGE+M 0.662 0812 102 103
|zr-93 227606 129E03] TTEDY 239E07] 1.06E06| 308E06] 303608
[Nb-93m L8SE-06 106E03] 632E02) 212807] 868E07] 231806] 321E08
Tc-99 1.58E-08 9.02E-03 05340 LBIE06)  7ME06| 21SE-0S]  2.15E-05
Ru-106 2.50E-12 14500 BOE-08| 286E.13] LIZE-12| 338E-12]  33E2
Cd-113m 6.99E-06 398E-03 0238] BOOE07| 327E06|  948E-06]  9.48E06
Sb-125 1.3E-06 TATE04 A44TED2 1.50E-07 6.14E-07 1.78E-06 1.78E-06
|sn-126 7.39E07 A21E04|  2S2E02]  g4sE08|  346E07 1.00E-06 1.146-05
1129 34E08 \7E0s] LOME03] 3aE09| 142E08] 413E08] 4.13E8 |
Cs-134 2.T2E-08 13sE0s| S6ED4| 710E09] 132B08] 352608  3.526-08 |
Cs-137 S60E-02 39| 191E+3 148E-02|  3.3E-02|  726E-02]  726E02
Ba-137m 3.30E-02 02| 180E+03 140E02| 296E-02| 6BTED2| 6BTEM
Sm-151 1.7IE-03 0976 84| iseEo4] so3Eoa| 23E03] 2602
Bu-152 7.00E-06 I98E03 0238| 685E06| 69IE06]| TOGE-06|  7.06E-06
Eu-154 2.16E-05 1.23E-02 07| 24706] 1oiE0s| 29360s] 293E.08]
[Eu-155 330604 0488 13] 323804  326E04|  33E04|  333E04
Re-226 1.08E-09 1sE07]  3OE05| 1aa6i0]  6OB10]  136E09| 201509
Re-228 9.26E-15 S2E-12|  3M6E-10]  907E-1S|  GaSE-1S|  9MEIS|  9MELS
Ac-227 4T6E09 271E06) 162604]  306E-10] 200E09| 752E-09] 102E-08
Pa-231 TABE-10 A09E07| RMEDS|  g21E) 336E-10] 204609 1.68E-08
Th-229 LT7E:12 101E09 |  602E-08 1.3E-12 L75E-12 1.78E-12 1.78E-12
Th-232 39IE-16 3ME13| 201B-11|  676E-17]  277E-16|  801E-16|  8.0IE-16
U-232 S24E-12 298E09| 178E07]  soop-13] 245E-12| 7.0E-12]  7I0E-12
U-233 200E-13 L14-10] 6BOE0S{ 228E.14| 93ME-14] 27E13] 27E13
U-234 1.19E-07 6TRE03|  4.06E-03 LIED8|  S.SBE-08 1.626-07 1.62E-07
U-235 5.13E-09 29606 17TSE-M] seE-10| 240E-09] 695E09[ 695E-09
U-236 LESE-09 1OTE06 | OAE-05| 216E-10| 8EE-10] 2S6E09| 25609
U-238 1.22E47 6mE0S| 4MEO3| 13E08| so9E-08| 165E-07] 1.65E07
[Np-237 1.03E-07 ss6E03|  3S0E03 LISE08| 4BIE-08 1LE-07 1.39E07
[Pu-238 6.61E-06 ATTED 0225] 475E06) S66E06] 7STE06|  BABE-06
Pu-239 ATIE04 0269 161] 339E-04] 404E-04] SAOE-D4|  6.0SE-04
[Pu-240 6.76E-05 385E-02 2301 4sse0s] smE0s|  7IME0S|  B66E0S
Pu-24] IITEM 0.226 135 285E04] 340E-04] 433E-04]  s09E-04
Pu-242 1.82E-09 1.04E-06 | 621E-05 L31E09 1.56E-09| 2085081 23409
Am-241 B.09E06 ASIE03 0276]  926E47 110E-05 1A3E-04
Am-243 TSTE-LL 43IE08| 238E06|  g66E-12 LO3E-10 1L.ME-09
Cm-242 LSIE-07 916505 | S4BE-03|  1ssE 07 L6E07| 162807
Cm-243 I69E-09 210806 | 1.26E04 3MEw| 3IMED
[Cm-244 2.70E-09 L4E06 | 921E05|  309E-10 I6TEDO|  I6TEDY
98 CI(M -87CIM +67CI(M. 498 CI
Totals M BE/g o or or
Pu 7.898-03 (L) — | seE03|  erE03 ] soo3| 1oEm
U 1.53E-03 207§ 17E04]  70650]  207E-03|  207E-03

*Unknowns in tank solids inventory are assigned by Tenk Layering Model (TLM).
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[ Single-Shell Tank 241.5-103
SMM Composite nventory Estimate
Physical
Properties 95 C1 67 C1 +67CI.. +95°CI
 Total SMM Wast 1.52E+06 (239 kgab) = end — _ —
[Hest Losd 212 (W) (7.25E+03 BTUMD)| - 199 206 219 226
Bulk Density* 1.67 (g/ce) — —eee 1.62 1.63 1.70 1.72
(Water witet 283 — — 257 268 208 317
TOC wi% C (wet 0.798 — — 0523 0658 0938 107
Radiological B8 CL. . STCL | #61.CL: 498 CL
Conitituents CVL pCig Ci {CVL) (&5 {CVL) {CVLY
H-3 2.80E-04 0167 253 1.46E-04 146E-04| 289E-04] 3.00E-04
C-14 4.03E05 241E02 364 1.23E0S 1.236-05| 409E0S|  415E-05
Ni-S9 261E-06 1.56E-03 236  ja0E06| 1.29E06F  267E06| 2.74E06
Ni-63 2.55E-04 0.153 21 1.25E-04)  1.25E-04)  262E04| 268E04
Co-60 4.46E-05 2.66E-02 3]  1a6E0s| 126805] 4saE0s| 462605
Se-79 A00E-06 2.39E-03 362|  221E06] 221E-06| 465E06| S27E06
Sr-90 0133 6| 121E+03 0124 0.129 0.138 0.142
0.133 796] V2EXS|  716E02|  7.16E02 0.138 0.142
196E-05 1.17E-02 178] 107E-05| 107E05| 229E-05|  2.60E-05
1.438-08 RSIE03 129] BOIE06| BOIEO6| 165E-05) 1.87E0S
287E-04 0471 260 LB3EGA} 2348040 3AIE04| 392E04
7.93E-09 47306 TITED3| 3mwE09] 3WE09]| 8BSE09| 9.69E09
1.03E-04 6.15E02 932|  494E-05] 494EDS 1.22E-04 1.41E-04
1.92E-04 0114 13|  s30E-05|  530E-05| 195E-04)  1.99E-04
S.0SE-06 36IE3 SAT|  337E06| 337E06| TO2B06]  794E06
S.S3E07 330E-04 0500] 351E07| 430E07| 65TEDT] 7.STEOT
3.03E-06 181E-03 274|  216E-06] 255E06| 34TE06| 390E06
0310 185 ] 2.80E+05 0279 0294 0325 0341
0293 175| 2658405 02% 0230 0.308 03
LAED g41| 127E+0A]  784E-03] TRAED3| 163E02] 18SED)
4S1E06 2.75E-03 417] 240806 240806] 493E06| 52406
T2E-04 0432 654 277E04] 27TE04| BESED4]| 949E04
2.TEM4 0.163 47| J41E04]  LAIE04| 292E04]  311E04
LTIE-10 L02E07{ 1SSECA| 1i6E-10| 116E-10| 191E-10)  2.I0E-10
1.6TE07 9.95E-05 0151]  698E-08 LITEOT| 224E07) 28SE-07
1.08E-09 GAE07| OTED4| 761E-10] 761E10| 120E09] 13IE09
A96E-09 296E06] 44ED3| 318E08] JIBE-09| SGIE09] 623E09
IS1ED9 233E06| 3MEO|  17E09| 2REW| SITEG|  652E09
LUE-08 663E06] LOOE-02] s7E09| B37E09| 138E-0B| 16SE08
858E-07 $.12E-04 07761  469E07] 6.59E07| 109E06]| 133E06
3.29E-06 1.96E-03 297 190E-06| 253E06| 417E-06| SNIE06
9.64E-07 3.76E04 OB72| 928E-07| 946E07| 9B4E-0T]  994E07
3SIE08 234605 3MEM] 376E08| 383E-08|  400E08| 404E08
3.026-08 180E-05| 27TE-02| 291E08| 297E-08] 3.06E-08| 3.11E-08
1.126-06 66TE04 [ 10BE06| 110E-06| 1.14E-06] 1.15B.06
Np-237 LOSE-06 SI6E-04 0948| 7078-07| 874E07| 122B06}  1.39E-06
Pu-238 1.63E-06 9.7SE-04 148]  123606] 1.43E06| 184B06] 203E06
Pu-239 S61E-05 335E-02 08| 438E0S| SOSE0S]| 6I3E0S| 6.63E0S
Pu-240 9.S1E06 5.68E-03 BO| 760E06| 8s54B06| 10sE05f  114E05
Pu-241 LIOE-04 6.9E-R2 9981 $3IEOS| 964E-03 1.24E-04 1.38E-04
Pu-242 6.06E-10 362607 SASE04]|  43E10]|  S2IE-I0] GBE-I0] TE9EI0
Am-241 SEIEDS 406E-02 616  491E08] 5B4E0S| 77BE0S| BTIE0S
| Am-243 2.36E09 141606 | 213E03|  176E-09| 205E-09| 268E-09) 298E-00
Cm-242 1.75E-07 1.04E-04 0138| g40E08]| B.40E08 1.87E-07 1.99E-07
Cm-243 1.62E-08 966E06) 1AED2| 75 09] 73B09] 173E08] 18IE0R
Cm-244 1.60E-07 9.55E-05 0145|  707E0B|  70TE-08 190E-07]  2.10E-07
198 C1(M 67 CI(M 467.CI(M. 495 C1
Totals M of
Pu 7.03604 (/L) — 8.02E-04
U 1.10E-02 ] 1.57E+03 |

*Density is calculated based on Na, OH-, and AlO2-
+Water wt% derived from the difference of density and total dissolved specica.
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[ Single-Shell Tank 241-5-103
Total Inventory Estimate*
Physical
Properties 95.C1 67 CI +67 C1.":+95:CT
Total Waste 1.5BE+06 @{ Q48 — — — e —
Heat Load 2.35 (kW) BOIEX03BTUR)[ v 221 228 241 2.48
Bulk Density? 168 g/oo)| — — 163 1.65 1.70 112
Water wi%at 2%3 — — 257 268 297 s
TOC wt% C (wet 0.768 — — .50 0633 0.903 103
Radiologicat OSCL BICL +61CT . 498 C1
Constituents CVL BOVg ci (cn) e VL) . (VL)
H3 271E-04 0161 10E04]  1.42B04]  279E04|  2.00E-04
C-14 389E-08 232602 3.5 1.19E-05 LI9E-0S] 39SE0S| 40IE05
Ni-59 3.05E-06 1.82E-03 286 1.78E-06 L78E-06| 3I2E06|  3.18E-06
Ni-63 297E-04 0.177 m 1.71E-04 L7TIE04} 303E-04]| 3.09E-4
Co-60 4.30E-05 2.56E-02 ©4]  121E05 L2IE05|  438E0S|  446E-0S
Se-79 IBTELG 231E-03 3641 215E06] 215E06]  430E-06]  S.09E-06
Sr-90 0.162 966| 1526405 o152 0.158 0.166 0171
Y-90 0.162 966} 150E+05 0.103 0.103 0.166 0.171
Zr-93 1.90E-05 113602 178] ro4e0s] 10460s| 221E08| 251605
[Nb-93m 1.33E-05 8.23E-03 130] 77E06| 7.78E-06 1.60E-05 1BIE-0S
Tc-99 27TE04 0165 20| 177E04] 226604] 320B 04|  3WE4
I_R_u~106 764E09 43sE06| TATEG3|  36sE09| 3esE09] BSIE09| 93E09
Cd-113m 9.95E-03 S9E0 934]  amE05|  4ME0S 1185-04 1.36E-04
|sb-125 1BSE-M4 0110 B3] sueos| sueos| 1esEoe] 192604
[sn-126 S.8SE-06 349603 34] 32706 327E06] 679E06] 768606
1129 5.ME-07 3.I8E-04 0301] 340£07] 433E07] 634E07]  731E07
Cs-134 292606 L74E-03 274] 20006 246E06] 335E06] 376E-06
Cs-137 0.300 1w| 28E+05 027 0.285 0.316 0331
Ba-137m 0284 169] 267E+05 0223 027 0299 0313
ISm-ISl 1.36E-02 13| 12E+M) 761E03] 761E03| 1.58E02] 1mMEm
Eu-152 4.70E-06 2.80E-03 441] 25706 25TE06) 500E06|  5.30E-06
Eu-154 6.98E-04 0416 655| 268E04]| 268E04] B.53E-04|  9.16E04
Eu-155 27SE-04 0.164 28 1.43E-04 143E-04| 293804 312E-04
Ra-226 2.04E-10 1.226-07 1 92E-04 1.31E-10 LSIE-10|  2238-10]  2.42E-10
Ra-228 LSIED7 9.58E-03 0151] emE08| 113E07] 216E07] 275E07
Ac-227 1.22E-09 7.25E-07 LUEO3] o06E-10] 9.06E-10 1.33E-09 1.4E-09
Pa-231 ARIE08 287E06| 452E03] 3oop09| J9E09|  343E09]  6.03E09
Th-229 ATTE0S 225606] 334E03| 1mEw| 2ME0| 498E09]  628E-09
Th-232 1.07E08 638E06] 100E02] ssp09| 807E09| t33E08| 1s0E08
U-232 827EQ7 A9ED4 0776 4s2607| 635E07]  1.0SE-06)  1.29E-06
U233 317ED6 LB9E-03 297] 1mE0s| 244E06]  4mE06| 45206
U-234 9.ME0T 5.56E-04 0876 899E07| 916E07| 9SIE07| 5.62E07
U-235 3ME08 226E0s| 3.36E02] 16408 37E08| 3seE0s| 3siE08
U-236 291E-08 174808] 274E-02] 2mE08| 287E08|  296E08|  3.00E08
U-238 1.0BE-06 GAE-D4 101 1.05E-06 LOSE-06]  1.10E-06 1.11E-06
[Np-237 1O1E-06 6.04E-04 0952]  emoe07] sase07]  118E06 1.3SE-06
Pu-238 1RIE-06 108E-03 LR] 14E06| 162E06]  201B06[ 22006
[Pu-239 7.12E05 AMED 6681 613E05] 662805] 762E05| sa0E0s
Pu-240 1.16E-0S 692E-03 109] 97E06| 107E05| 126E-05 1.35E05
Pu-241 121EM 7.20E-02 13 gase0s] 107604] 134B04| 147E04
Pu-242 6.50E-10 383E07| 6MOE04| 493e-q0] s7E-0]  7.30E-10|  s0gE-0
Am-241 6.59E-05 393E-02 613 AT6E-0S 5.66E-03 1.52E-05 8.42E-05
Am-243 2.28E09 1.36E-06 |  2.14E-03 L70E-09 L9BE09| 258E-09{ 2.88E-09
Cm-242 1LT4E-07 1.04E-04 0164] seaE08| 868E-08] 186E07| 1.97E07
Cm-243 1.STE08 9.3TE06 LE02|  73gE09|  7.38E-09 1.68E-08 1.78E-08
Cm-244 1.54E-07 9.20E-05 0145| 683E-08| 6ME08| 18E7]  202E07
98 CTM: STCLM +67 CL(M 498 C1
Totsls M g orgll) or or
Pu 9.64E-04 /L) - 5 TTEM 106E-03|  1.15E-03
U 1.07E-02 126103] 2%E+03[ 1o3em|  rosEo2| 1osEo2|  1ioE02]

*Unknowns in tank solids inventory are essigned by Tank Layering Mode! (TLM).
1Volume average for density, mass averuge Water wi% and TOC wit% C.
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TANK 241-S-104 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 1st gtr 1953 Diameter 75 ft
Removed from Service 1975 Bottom Shape Dish
Inactive 1977 Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank to 241-S-105
Integrity Assumed Leaker Total Risers 9
Assumed Leaker Dec 1968 WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) Dec 1984 Total Waste Volume 294,000 gal
Partial Interim Isolation (Pl) - Waste Type NCPLX
Intrusion Prevention (IP) Sept 1988 Drainable Interstitial Liquids 28,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 23,000 gal
Riser Number(s) Size Saltcake 0 gal
1,3 4 in Sludge 293,000 gal
7.8 12 in Supernatant 1,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 98°F Date Dec 12, 1984
Maximum Temperature 114°F Montage Number 94041033-25CN
Date Jan 4, 1995 Photo Set Number 8408365
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 4 Devices Manual Tape
Minimum Temperature 83.1°F Max Level 114 in
Date July 2, 1993 Date Jan 3, 1991 - Feb 11, 1991*
Elevation from tank bottom unknown Min Level 111.25in
Riser Number 4 Date April 3, 1995 - Jan 2, 1996*

® Numerous dates in this time span.
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WHC-SD-WM—ER-352, Rev.

WASTE TYPES
TIME LINE

NCPLX:
PNF:

TANK INFO:
CONSTRUCTED 1950-1951

REFERENCES

*

ANDERSON 1990

0 NOMINAL CAPACITY: 758,000 GAL *% WELTY 1988
(ANDERSON 1990) DISH BOTTOM, 4 FOOT RADIUS KNUCKLE *EHE mmmmImHz AND KIRCH 1991
CwRA RSLTCK: 75 FOOT DIAMETER TANK © HANLON 1996i
PRIMARY ADDITIONS i 60 McCANN 1982b
TIME LINE 0006  THURMAN 1988]
(AGNEW 1995) NOTES:
1) TRANSFER SOURCES AND DESTINATIONS
< ARE NOT AVAILABLE FOR ALL LEVEL
3 CHANGES. FOR MORE DETAILS ABOUT
z ° TRANSFER INFORMATION SEE
z = 9 P ANDERSON 1990.
= £, E o h L {
d. o m £ *s w VOLUME 2) INTERSTITIAL rwoﬂo _m,m_y s Hszzo,wz,
= ! IN JUNE 1993, INTERIM ISOLATION WA
Zu >0 ° = 5 - (caLons) [ 3 e By "INTRUSTON PREVENTION
b Mz z 2 g = — 870,500 :
Ly o = = 2]
26’ BNJ- 2% W e 3 < — 837,500 GLOSSARY OF WASTE TERMS:
32 @ w 2 o FOR MORE COMPLETE DEFINITIONS
+ " = — 804,500 SEE APPENDIX A.
-t
- k o CWR1:  COATING (CLADDING) WASTE 1952-60
24’ 288" 1 & — 771,500 NCPLX:  NON-COMPLEXED WASTE
PNF: PARTIALLY NEUTRALIZED WASTE
1 — 738,500 R1: REDOX WASTE 1952-57
R: REDOX HIGH-LEVEL WASTE
22 2647+ 5 b4 — 705,500 RSLTCK: SALTCAKE
S % 672,500
+ H .nu _.H o »
200 240"+ 3 - ) — 639,500
1 > ) w — 606,500
= z E ~ LEGEND
18 216" s O 0. 3 — 573,500 —————  TOTAL WASTE LEVEL (SUPERNATE)
i = S Fo © 540,500 = TOTAL WASTE LEVEL {SOLIDS}
=< 3 S < B R SOLIDS LEVEL
167 192" i 88 ¥o=a 3 — 507,500 £=-= INTERSTITIAL LIQUID LEVEL
> n — ol -
T © E9 oL = — arasno | WLLZD souos
o ..&.m z = S
- w it
14 168"+ NS Ek = 2= o — 441,500
1 32F & 3G £
i ., < ELE 2 B2 z — 408,500 S TANK FARM
v oa 2 = 2
100 144" # m < 8% = < mA 7 — 375.500 CASCADE
2 - 90y T =g E
T S ° B3z TR T 342500 102
10" 120"+ — 309,300
I ~ 276500 (ogr+(los-(29)
" oo (103+{091=(197)
+ - 210,500
KNUCKLE
e 724+ / ToP — 177,500 111={110
4 — 144,500
4 48+ — 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
1 — 78500 FLUOR DANIEL NORTHWEST, INC.
, . \|xzcoz.m 45,500 241-5S—104 SINGLE—SHELL TANK
2 24/ BOTIOM 500 | WASTE & LEVEL HISTORY 1953-1996
I . - 12500 ASSUMED LEAKER/STABILIZED TANK
P WATCH LIST: N/A
0’ (o T L T I T Lt T T T N ! - o} STZE | BLOG NO. WG NO. DATE
1945 50 55 80 65 95 B| 24 ES—TKS—E70 pyss
DiSH BOTICM SCALE NONE Tom NO. Breer 1 or 1
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2471-5-7

04

CONDENSER
PIT
NORTH

5 1
O o
13 N5

MH
PUMP PIT

CONDENSER
PIT

]

Ref: Alstad 1993
H-2-73180, Rev. 4
H-2-37527, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevafion 202.7m [655ft]
T =
T 0.38m [1.25f1] CONCRETE bl AR
W, 3-PLY ASPHALTIC }
WATERPROOFING ;

6.3mm [1/4in) 4.04m [13.26ft]

STEEL LINER W/
3-PLY ASPHALTIC

22.86m [75.00ft]
WATERPROQFING

0.38m [1.25ft]
CONCRETE

7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC

7.32m [24.00f1]
Liner Height

!

WATERPROOFING -
9.5mm [3/8in]

STEEL LINER W,/ LO‘SOm [1.00ft]

3-PLY ASPHALTIC TOP OF DISH ELEVATION
WATERPROOFING 189.41m [621.43ft]

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3

-57- H-2-1784, Rev. 2
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HDW Model Rev. 4

[ Single-Shell Tank 241-5-104
TLM Solids Composite Inventory Estimate®

[Physica
Pro) 95 CI -67 CI #67 CI 408 ]
Total TLM Waste 1.92E:+06 (i) 93 % o — ~ — —
Heat Load 467 (kW) (1.59E+04 BTU/s)| — 354 437 487 496
[Bulk Density 173 (g/ex) — — 158 165 186 191
Void Fraction 0.682 — — 0.507 0.565 0.7% 0.788
[Water wt% L0 — — 201 236 %5 20
[TOC wt% C (wet 28SE03 — — 258E03| 265E03] 306E03| 333E0

Chemical 98 CL 6T Ch i 469.C1 5 498 Cl

Constituenis molefl, ppm {mole/L) - (mole/L) mole/L) - (mole/L.)

[Nav 110 146E+05 | 281E+05 834 935 135 147
(A1 53 834E+04| L6OE+0S 428 480 6.18 701
Fe3+ (total Fe) 0.397 L28E+04|  246E+04 0.390 0.393 0.400 0.404
Cr3v 0.475 TAZE+04]|  2.74E+04 0.287 0.376 0.644 0842
Bi3+ 3.78E-06 0455 OB75] 319E06] 3482061 416E-06| 4.57E06
IE;» 9.308-12 TASEDT|  L4E06|  gasea2|  BBOE-12 L.O3E-11 1.13E-11

+ 335E-04 387 Sl 33E04] 33E04]  336E04]  33EM
21 (as ZTO(OH)2) 3TTEDT L9BE-02] 38IE02] 3.a6E07| 361E07|  3osE07] 426607
[Po2+ 9.TE03 LIGE+03| 224B+03] gose03| 938E03| 10iE02| 104E02
Ni2+ 271602 7| 176E+03[  319e02]| 248E02] 28sE02| 28sE
B [] [] 0 0 0 0 ]
[Mnd+ 2.75E-05 o871 1671  196B05| 235E05[  3ASE-0S|  33SE0S
Caz+ 0.133 306E+| 5928403 0.106 0.119 0.147 0.161
K+ 21BE-02 493 947 1.82E-02 1.96E-02 2.34E02 2.51E-02
l_cl 3 2.1 227E+05|  A.GEH0S 182 198 26.7 302
[NO3- 488 L75E+05 ] 3.36E+05 296 296 789 9.53
[NG2- 164 436E+04]  8.9E+04 115 133 190 1.90
[coR- 0136 470E+03]  9.04E+03 0.108 0122 0.150 0163
[PO43- 2.44E-04 134 25.7 2.27E-04 2.37E-04 2.54E-04 2.7TE04
[S042- 267802 1 48E+03 2.BSE+03 233E-02 247TE02 287E02 3.08E-02
Si(as 8i032) TSIED L23E+03] 237E+03]  498E-02] 661E-02|  B60E02]  9.57E-02
F- 1.95E-04 213 410 1.66E-G4 1.83E-04 2.14E-04 231E04
cl- S29E-02 L90E+03 |  36SE+03]  seoe-2|  7.56E02 0.100 0132
(CoHSOT>- 201E04 219 22| jose04| 198E04F  200804] 2.28E-04
EDTAS 7B4E06 130 250]  s5iE06] 678E-06)  9.23E-06|  1.06E-05
HEDTAY- G.SIE-06 103 18] 209E06| 447E-06|  B6YE-06 1.08E-05
glycolate- 284E-04 123 236 1.54E-04 2.25E-04 3.53E-04 4.19E-04
acetate- 295E-05 1.00 1931 28se0s|  200E05]  313805]  33se0s
oxalate?- 12311 SI9E07| LISE06] 108E-11) 1asE-l1] 13411 147En
DBP 178E04 216 46]  167E04] 174E04]  193E-04] 20804
fbutancl 17BE04 763 MIL r67eod]  17EDM]  193E-04]  208E-04
[NH3 0114 TI2E+03| 2136W3|  440802] 539602 0.119 0125
[Fe(CN)64- 0 0 0 0 0 0 [

*Unknowns in tank sofids inventory are sssigned by Tank Layering Model (TLM).
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HDW Model Rev. 4

[ Single-Sheil Tank 241-S-104
SMM Composits Inventory Bstimate
ica)
95 CL $7CI +67CI . +98 C1
Total SMM Wast AB9E+0) () aol 5# — — - = —
Heat Load 4.58E-03 (W) Us6BTURYl — IMEDI|  415E-03|  SOtE03|  S45E-03
Bulk Density® 1.28 (g/cc) — — 124 126 129 130
(Water wt% 63.4 — e 61.0 62.1 649 672
TOC wt% C (wet 5.57E-03 — — 4,15E-03 483603 6.27E-03 6.92E-03
Chemical O5CL 81O 46T.CL L 498 €T
‘Constituents mole/L ppm kg {mole/L) " (mole/L)  (mole/L)  (mole/l)
Na+ 6.39 1.15E+05 561 336 392 6.7 714
A 0.994 210E+04 102 0915 0957 103 107
Fe3+ (total Fe) 1.24E03 543 0.265 6.87E-04 9,59E-04 1.53E-03 1.80E-03
[Cr3e 746E02 303E+03 48]  425E02|  smE02]  9.09E-02 0107
| 5.44E-06 0889 4MED3| 4soE-06] soIE06|  S8TE06|  628E-06
r:m 1.34E-11 L4SE06|  7.11E09{  9.43E.12 L14E-11 1.34E-11 1LTE-N
Hg2+ 8.54E-07 0.34 6.5SE-04 1.70E-07 8.12E-07 89TE-07 9.38E-07
Zs (as ZIO(OH)2) 5A3E-07 387E-02 1.89E-04 4.29E-07 4.7AE-07 $.90E-07 6.50E-07
Pb2+ 1.35E-04 219 0.107 7.9E-05 1.04E-04 1.67E-04 1.97E-04
Ni2+ 1.12E-03 Sl 0251 LO1E-03 1.06E-03 1.18E-03 1.23E-03
Sr2+ 0 0 [ 0 0 [] 0
[Mna+ 396EDS L0} B3EG3} 28sE0s| 341E0s| 4SIEOS|  s03E08
+ 5.59E-03 175 0.856 3.41E-03 4.48E-03 6.TIE-03 7.78E-03
| 753E02 T 38| wmEm| 22:E02]|  286k02]  319Em
| 6.20 B2E+O4 402 5.42 5.96 6.44 6.69
INO3- 1.74 BAAE+04 412 141 157 191 207
NO2- 148 5.33E+04 260 1.03 126 1.63 1
(Co32- 9.52E-03 7 28] 7we03| swpo3| 106Em| 1ITER
[PO4Y- 3.52E-04 26.1 0128 2.73E-04 3.20E-04 3.75E-04 392E-04
042 32002 2406403 170 2cem]| 2802  361E02]  4mE0
i (as 5i0327) 2.11E02 4654 2271 1ome02f  1sse02|  26sE02|  3a6E2
F- 281E04 A7) 204802] p01e04f 237804] 320804] 35204
cl- 0.106 293E+03 143 sese02|  so7E2 o.ll6 o116
Ll S
(C6HSOT3- 2.90E-04 29 0.209 2.45E-04 2.67E-04 3.11E-04 3.30E-04
[EDTA4- 1.13E05 254] 14E0] 638606 876E06| 138E0S| 162505
HEDTA3- 9.38E-06 201 SBED| 214E06| STIEL6 1.30E-0S 1.65E-05
[tycolate- 4.09E-04 2140 0.117 1.78E-04 2.90E-04 5.27E-04 SAE04
acetate- 4.25E-05 196 9.57E-03 3.35E-05 3. 9E-05 4.68E-05 5.09E-05
oxalate2- 176E-11 J21B06] SSOE-09] ysse-n1] 165E-11 |  186E-11|  196E-11
DBP 2.5TE-04 23 0206 193E-04] 224E04] 288E04] 30804
[butanol 257604 149] 728802] 193e04] 2246-04| 288E-04|  3.18ED4
INH3 285E-02 ;D 185 1.77E-02 2.28E02 337E-02 3B4E-02
Fe(CN)64- o 0 o [] [ 0 0

“Density is calculated based on Na, OH-, and AIO2-.
1Water wi% derived from the difference of density and total dissolved specics.
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HDW Model Rev. 4

I Single-Shell Tank 241.5-104
‘_ Total Inventory Estimate®
[Physical
Properti -95 C1 “67CI +67 CI ;- +95-C)
Total Waste L.93E+06 (k) kg — — — —
Heat Load 467 0W) (LOE+04BTUM) 394 437 487 496
[Bulk Densityt 1.73 (g/cc) — — 1.58 1.65 1.86 191
(Water wi%et 311 — — 20.2 237 366 2.1
TOC wt% C (wet 286E-03 — — 250603 | 266E03| 307E03| 333503
Chemical 95 CI -67.CL +67CL 495 CI
Constituents mole/L ppm kg’ (molefL) - (mole/L) . (mole/L) _(mole/L}
Nt 110 T46E+05|  282E+05 .33 934 134 147
A1+ 534 832E+404|  L60E+0S 7 ) 6.16 699
[Fe3+ (total Fe) 0.395 127E+04 | ZAGE+04 0388 0392 0399 0.402
Cr3+ 0473 TAIE04|  274E+04 0286 0375 0642 0.840
[B_m 3.T8E-06 0456 0879| 319E06] 348E06]| 4.16E-06|  4.58E-06
La3+ 931E-12 - TATEOT]  1ME06| Bi6E-12|  BRIE-12] 10311 113E-11
Hg2+ 3J4E04 386 7A5] 329E-04f 33E4]  335E04|  336E04
21 (as ZIO(OH)2) 3.77EDT 1.99E-02 J.83E-02 3ATE07 3.62E-07 3.96E-07 42707
Ph2+ 9.70E-03 LIE+03 |  2248403]  gozeo3| o93se03]| 10oE-02| 1oap2
N2+ 270E-00 94) 176E43[ p1gE02| 24mef 28| 2meE02
S2+ 0 0 ] 0 ] 0 [
[Mnd+ 275E-05 0873 168 jo7E-05| 235E-05|  316E-05]  3.56E-05
[Caz+ 0133 307E+03 | 592E+03 0.105 0119 0.147 0160
Ira 219502 4 951 1mE02| 197E02| 234E02] 25602
OH- 231 226E405|  436E+05 181 197 266 0.1
INO3- 487 LUEHS|  336E+0S 295 295 787 9.50
NO2- 164 4.36E+04 | BAIEX4 116 133 190 190
(CO32- 0135 A69E+03 | 9.04E403 0.108 0121 0.149 0163
PO43- 245E04 134 259] 227E04| 237E04]|  255E04]  27TEO4
5042 2.68E-02 I4BE+03| 286E+03]| auE02| 247E02| 287E-02)  308Em
Si(as Si032) 7.59E02 10E+03 | 237E+03 | 49702 6.59E02| 858E02| 9.SMEQR
F- 1.95E-04 214 412 1.66E-04 LB4E04| 214E-04] 23IE-04
3 9.30E-02 190E+03 [ 3.67E+03 5.90E-02 7.56E-00 0.100 0.132
C6HS073- 2.02E-04 no a4 L9SE-04 198E-04| 210E-04] 2.29E-04
IE__DTAJ- 7.85E-06 131 252]  s59E06| 6mE06]  924E-06|  1.06E0S
HE| 6.52E-06 103 199) 209E06] 448E6] B.70E-06 1.08E-0S
gtycolate- 284E-04 23 7 IS4E04]  225E-04]  3SAED4|  420E-04
acctate- 295E-05 1.01 194]  286E0s| 290E05|  3a4E0s|  33sE0s
oxalate2- 1.22E-11 620E07| 1ISE-06| ) 08E-11 LISE-1L LME-11 LATE-1I
[DBP L79E04 217 413 167E-D4 1. 74E-04 1.93E-04 2.09E-04
butancl TT9E04 768 147] 1 67E04|  1.74E04] 193E04] 20904
NH3 0114 112B+403|  2ASE+03] 430E02] 538802 0119 0124
Fe(CN)64- 0 ] ] [ 0 ] 0

*Unknowns in tank solids inventory arc assigned by Tank Layering Mode! (TLM).
$Water wt% derived from the difference of density and total dissolved specics.
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Single-Shell Tank 241-5-104
TLM Solids Composite Inv: Estimate®
Physical
Properties 95 CL 67 CI +67.C1 495 CI
Total TLM Waste L92E+06 (kp) @9 — — — — .
[Heat Load 467GW) {1.59E-+04 BTU/M) — 394 437 487 496
[Bulk Density 1.73 (g/ec) - — 158 1.65 186 191
Void Fraction 0.682 — — 0.507 0.565 0.7%6 0.788
Water wi% 30 — — 2.1 236 %5 420
TOC wt% C (wet 285E-03 — — 238E-03|  265E03]|  3.06E.03] 333603
[Rudiclogicat 98 1 8TCL 461 Cl ws-:]
' Constituents Ci/L #Cig- Ci {GVL)y {CLy (CVL) (CVLY
133604 769E02 148) 1098 05| 1ooE0s| 139E04]  1s1E04
Cc-14 713E-06 411E-03 7] BaEQT| 843E07]  THE06]  7.96E-06
[Ni-59 9.22E-06 5.32E-03 102] sameos] s4se06| 97mEvs|  9.64E06
[Ni-63 B.TSE04 0.505 M SIZED4| S12E-04] 9.23E04|  9.4E-04
Co-60 S.99E-06 346E-03 664) 33E07| 333E07] 623806 6.75E-06
Se-79 4.00E-06 231E03 44 L79E-07 LTEO7] 406E-06|  6.46E-06
Sr-90 0.487 281 SACE+0S 0.389 0.444 0.520 0.525
Y-90 0487 8]  SAEHS 0342 034 0520 0.525
li-% 1.89E05 1.O9E-02 20| gasE07]  845E07 19E05|  293E-05
INb-93m 1.54E-05 8.86E-03 170 691E07|  691E-07 LS6E0S|  265E-05
|Te9 SASE-05 316E02 607] 496E-05| s.16E-05]  sBaE0s|  6.26E-05
|&1—106 131E-09 755E07] 14SE03]  ggaE-13]  9M3E-13 137609 149E-09
Cd-113m 281E05 162E02 1] 261806| 261E06]  soiE0s|  smE0s
Sb-125 207E:08 1.19E-02 BO]  4%E07]  490E07] 2.16E05}  2.MED5
Sn-126 6.14E-06 3.54E-03 S8 275807| 275807 623606 1OIE-0S
1129 14E07 6.00E-05 OS] oaEo8| osmEeo8| LUE07] 119Eo7
Cs-134 1.27E06 235E-04 4] 1oeos| 1o2E08| 132E06|  1.42E-06
Cs-137 0.19 Lis|  2.20E+05 0.184 0.190 0212 0226
Ba-137m 0.188 108 209E+05 LITEQR LOTED2| - oI 0.208
h-lﬂ 1.43E-02 822] 1.SBE+4 SME04|  6WEDL 1.45E-02 2.33E-02
Eu-152 TATE06 431E-03 BIB] 23E06| 2%9E06| 7.50E-06|  7.56E-06
Eu-154 1L43E-04 8.27E-02 19]  803E06]  8.05E-06 1.49E-04 1.86E-04
Eu-155 3.70E-04 0213 410 1.22E-04 INED4)  ATIEM4]|  3.T4E-04
Ra-226 6.56E-10 IWEL?|  72BED4|  3jap0]  3ssE-l0|  emEd0 1.00E-09
Ra-228 8.66E-09 AED6| 960E03] 3aap-15| eS| smEm|  sR4E00
Ac-227 327609 188506 |  3.62E-03 162E09| 176E-09] 428E-09| $.26E-09
[Pa-231 S95E09 JOED6| 6GEM| 2675-10] 267E-10|  644E-09 LISE-08
Th-229 2.08E-10 120807 23E0M|  6ssE13|  6s5sE13]  2.10E00]  202E10
Th-232 LISE-10 6eop08| 1MEM| 221606 221816] 146E-40]  176E-10
U-232 ISTE08 220805| ABEG] 1yeoe| 2s3e08|  ss:E08|  734E0e
U-233 1 48E-07 B.34E-03 0.064) s2E08| 966E-08| 2.11E07] 281807
U-234 1.96E-06 L13E-03 270 156E06f  17se0s| 217606] 239506
U-235 8.16E-08 ATIE0s] 905E01| 6s7E08| TME-08] cosER| 904E0e
U-236 5.63E-08 325605) 625E02|  40E-08| 4B4E0RF  GAGER|  7.28E08
U-238 1B4E-06 1.06E-03 204] 1eE06| 166E06] 203E06] 223606
INp-237 2.51E07 1.4SE-04 02|  218e07| 231E07] 269607 289E07
Pu-238 S.79E06 3IME03 $42] amEos| swuE0s| 625E06]  670E06
Pu-239 34BE-4. 0200 385] 208E04] 32E04| ITESM|  397E04
Pu-240 504805 291E-0 339] 43p05| assE0s|  saEos|  s7aE0s
Pu-241 326E-04 0188 362] 280E04] 303E 04| 3s0E04]| 3mE04
Pu-242 151609 8.69E-07 1.67E-03 1.26E-09. 1.38E-09 1.63E-09 L75E-09
Am-241 STE05 ITER 75| 394p-05]  sasE0s|  7.65E-05 LI7E-04
Am-243 207609 120E06| 230E-03] 969E-10] 18OE09| 228E09) 254E-090
Cm-242 S.05E-08 349E05| 67IE02] sopE08)  S9GE0B|  6.10E08|  6.10E08
Cm-243 1.38E-09 TEL7{  154E0) 1.36E-09 1.37E-09 140E-09 1 40E-09
Cm-244 1.11E-09 64IEQ7| 123B03|  339E.10]  SRIE-10 14TE-09 1ATE-09
; PR |
S CILIM STCIM +67 CI(M - +95 CI
Totals M g o or o
[Pu 81503 @) - | . 4wE03| sWE03| 623E03| 663803
U ZHE0? | 3M6E03[ 6OTE«0 | 1g7E 02| 208E02| 28E02|  278E02

*Unknowns in tank solids inventory are sssigned by Tank Layering Mode! (TLM).
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HDW Model Rev. 4

Single-Shell Tank 241-5-104
SMM Composite Inventory Estimate
95 CI 67 C1 +67CI 495 CI
4895403 Gop)| olkga)] — oy — —
4.58E-03 (kW) (S6BTUMD[ - 375603 415e03] S01E-03]|  545E-03
1.28 (@/c) - — 124 126 129 130
[Water wt%t 63.4 — — 610 62.1 649 672
|TOC wt% C (wet SSTE3 — e 415E03|  4B3E03]  627E-03|  692E-03
Radiological B5Cl 1L 46101
[Conistituents i HCUg Ci {ci) {CiL) {CYLy
H-3 1.76E-04 0.138 0674] 9IBE-10] 9IBE-10] 1LT/EG4] 17704
C-14 9.06E-06 708E03 | 346E02|  713E-11 TA3E-11 914E-060  9.22E-06
Ni-59 SOSE-07 395E-04| I93E03| ogmEu2| 9O02E-12| $32E-07]  SS8E07
[Ni-63 490E-03 IEE0 0187]  843E-10]| B43E-10| SI17E-08]| 542608
Co-60 8.15E-06 637E03| 3UE02]  284E-11 284E-11 822E-06 | 8.29E-06
Se-79 1.24E-06 9MED4| 47SED3 131E-11 1.51E-11 169E-06 | 2.09E-06
21E0R 165 80.7 181E-02 196E02| 227E02| 242602
2.11E-02 16.5 80.7 S8SE-07 S8SE-07 22TE02 242602
6.22E-06 4BSE03| 237EO2[  7isE-n T1SE-11 846E-06|  997E06
4.35E-06 J40E-03 166E02|  $584E-1) SBAE-11 S92E-06|  743E-06
7.04E-03 5.508-02 0269] saE0s| 624e05] 784E-05| maSEDS
1.88E-09 14706|  T19B06] 1mEas| 178E-16] 10E09|  192E09
36TEDS 287E-02 01401 2ng10] 27nE-10]  370E05| 37ELS
291E-05 228602 O1]  42/R1]| 427E11]  293E05| 296E05
1.86E-06 146603  TIEO3] 2mENN]  233E1|  254E06]  306E-06
1. ME07 104804] SIEO4| 1o4p07] 1ISE07| 1ME07)  L64ET
1.60E-06 12903} 6J2E-03|  787E.13|  787E-13| 162E06] 1.63E-06
0.226 176 82 0179 0.201 0250 0274
0213 167 BIS| 19E06} 1.39E06 0215 0217
435E-03 340 166) s4E08| s41E08| SE03|  738E-03
7.06E-07 SSE04| 2WEDI|  SME2{  SME-12]  TAE07]  7.19E07
1.95E-04 0.152 0.744|  685E-10]  68SE-10 1.96E-04 1.98E-04
3.58E-05 2.80E-02 0137] 253E-10| 253E-10]  361E05|  3.65E-05
38SE-11 101E-08 1.47E-07 1.0E-15 LOSE-15|  $2SE-11 6.58E-11
1.25E-09 980E07| 4ME06|  712E2 712621 1.27TE09 1.28E-09
224E-10 1.758-07| BSSEOT|  610E-)5| 6.10E-1S| 30SE-10| 3.82E-10
1.24E09 OMEG7{ ATSE06| 226E-14] 2.26E-14 169E-09]  2.12E-09
30IE-11 235608 LISEO7{ 134g-18) 13E-1B| 304E-11]  3.06E-11
L67E-10 131807 638E07] 1g9E-20] 189E-20| 209E-10|  245E-10
12708 994E06| 4BSE-05| yo4p08| 117E-08| 13ITE-08] 1.47E-08
486E-08 300E0s| 1BE0A|  397E08| 449E-08| S2SEOB] SGIE0B
230607 180E04] BTEO4|  207807( 21BEQT}  241E07]  2.52E07
9.28E-09 725806 3MEOS]  gaspos| esoE09] 974E09| 1m2E08
9SIED9 744E06| 363EDS| 3s4E09| 90IE0S) 1.00E08|  1.0SE-08
201E-07 157604] TOEM| 1mE07]  191E07| 211E07] 221E07
30TEQT 240804| LIEG|  236E07| 2mE07| 34607} 3MEW
L71E07 L ME04| 63EO4|  S0oE08 110E07} 232E07] 29107
5.52E-06 43E03| 211B-02] 166506 33SE06] 750E-06) 9.39E06
9.16E07 716E04] IWEO3|  274g07| SE9E07| 124E-06]  1S6E-06
8.TTE06 6s6E-03) 3IEQ2| 2638 06| S64E06| 1I9E0S] 149E-05
463E-11 364E-08| LTBEGT]  130E-1i)  299E-11)  632E-11]  7SIE-N
1.86E-05 146E-02| TI2E02{  542E-06] 1.19E-0S| 254B-05| 3.19E05
595E-10 465E07] 227ED6| 1 40E-10| 333E-10]| EME-10]| 1ISEM
1.265-10 986E08] ABIEOT| 1mEg3|  12E-13]| 128E-10] 129610
2.38E-12 20E09| 9B4EOS| 280E-15| 280E-1S| 261E-12] 263E-12
1.50B-10 147807  STE-OT|  g52E.14]  BS2E-14] 1S2E-10| 1S3E10
98 CT(M 61 CILM 467 CL(M 495 C1
Totals M RE/E kg o of or of
iPu 9.20E-05 (g/L.) — 3SIE-04 2.68E-05 SBTEDS 1.2SE-D4 1STE04 |
U 2.49E-03 6] 226] 224803 236E03| 261Em3| 27E03

*Density is calculsted based on Na, OH-, and AlO2-.
+Water wt% derived from the difference of density and total dissolved specics.
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[ Single-Shell Tank 241-5-104

Total Inventory Estimate®
Physical
Propetties 95 CI 67.C1 F+67T.CL  +95:CI
Total Waste 1.93E+06 @l 94k — - — — —
[Heat Load 467 kW) (L60E+04 B’I'Ulhr)l - 394 43 487 496
Bulk Densityt l_n(yeczl — e 1.58 1.65 1.86 191
Water w%t 1 - — 202 237 36.6 421
TOC wt% C (wet 2.86E-03 — — 250603 266503 | 307E-03] 333E03
i
Radiological O8:CT T CL T 46T.CL 408 CT
(Coustitvents CiL §Cig Ci {cvL)y {cvey {CVL) {CvLy
H-3 1.33E-04 TTE0 149 1.08E-05 1.08E-05 1.40E-04 1.51E-04
C-14 713606 4.12E-03 794]| B40E07| SMEO07| 743E-06|  7.96E06
[Ni-59 9.198-06 S3IE-03 102] saceve| s4E06] 970E06[ 961506
$.T2E-04 0.504 97 s10E-04] s10E04| 9.20E04]| o11ED4
6.00E-06 AA6E03 6671 amEQT| 3VEOT[ 624E06| 6.75E-06 ]
3.99E-06 2.30E03 44 L78E07] 178E07| 40SE06]| G.44E-06
0.485 280 | SAOEHOS 0.387 0.443 0.518 0.523
0485 280 | SA0E+0S 0M1 0341 0.518 0524
1.89E05 LOSE-0? 210|  §43807] BAEO7T| 19E0S] 297605
1.53E-05 B.8SE-03 170]  689E-07|  6.89E-07 1.56E-05]  2.64E-05
S5.48E-03 316E02 S10}  497E-05] SITE0S|  SRSE0S|  6.27E08
L3IE-09 757E07] 146E3 [  9xea3| 9ME13] LIE09| 149E09
281E05 1.62E-02 33| 2605-06] 260E-06] 590E0s|  5.70E-05
2.07E-05 1.20E-02 B1]  4sse07| 488607]  206E08|  234E05
6.12E-06 3.53E-03 681 274E07| 274E07)  6.22E-06 1.018-05
1.04E-07 6.01E-03 0116] owEs| oELE LUE-07 1.19E-07
1.28E-06 736E-04 142] o8| 101E08| 1MmE06| 1.0E06
0.199 15|  221E+08 0.184 0.190 0212 0227
0.188 109] 209E+05] 19eE-m2| 1.96E-02 0.194 0.208
1LAE-02 82| 1SBE+M] 637e04]| 637E04| 14E02] 233E02
TASE-06 4.30E-03 829) 238E06] 238E06] 74BE06|  7.54E-06
L4IE-04 8.28E-02 160] 302606 8.02E-06
369E-04 0213 410 1.22E-04 1.22E-04
6.34E-10 37E07|  TWEB4]  312E-10]  39TE-0
B6IELS A9EQ6| SE0B03] 3AIE-15]  3AE-LS
3.26E09 188606 | 362E-03| 162609]  17SE09
SIIEDD 34E06| 6GOB03]  266E-10] 266E-10
2.08E-10 LoEg7| 231E04]  653E-13]  6.53E-13
LI6E-10 6TIE08| I29ED4] 220E-16] 220E-16
IB6E-08 2BE05| ANE02{ 13TER] 252608
1.48E-07 8.53E-03 0164] s23E08] 964E8
195E-06 1.13E-03 217]  vseE06|  175E06
8.14E-08 AMEDS| SOE2| ssE08| TNEM
S.62E-08 324B0| 6202 40se08| 4mE08| 64aE08|  726E08
183606 1.06E-03 204] 149E-06] 163E06f 203E06] 2.20E406
252607 145E-04 OMO| 218607| 232B07] 260E407| 289E07
5.TTE-06 3.DE-03 842} 4sE-06| sE06|  623E06]  6.68E06
346E-04 0.200 38S| 29704 321E04] 3TE04]|  395B04
$.02E-05 290602 SS9  4ME0S|  AGTE-0S| SME0S|  STIEOS
323604 0.188 2] 2mME04] 302E04]  349B-04]|  3TMEM
1.50E-09 B867E07] 16TEGI| 125E09) 138E09|  163E09| 17SED9
6.70E-05 ISTED 745]  a9305] SEEDS|  763E0s|  LITE04
207E-09 L0E06] 2WE03] 9675-10] IWE0S| 228E09| 25309
S.03E08 348E05| G7IE02| 590E-08| S94E-08| 60sE08| 6.08E-08
1.38E-09 797E07| LS4E03]  13sEe] 136E-09| 130E09)  139E-09
LILE-09 SAE07| 123E-03|  2236-10| saoE-to| 146E09|  146ED9

98 CILM STCILM #67CIM 498 C1
o or o or

S.79E-03 !!.) 497E-03 3.37E-03 6.21E-03 6.61E-03
o | 239602 | 35E«03] 607EH3| 1gee02| 20m02| 253E02 [ 2mEm
*Unknowns in tank solids inventory sre sxsigned by Tenk Layering Model (TLM).

+Volume average for density, mass average Wster wi% and TOC wi% C.
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TANK 241-S-1056 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1953 Diameter 75 ft
Removed from Service 1975 Bottom Shape Dish
Inactive 1978 Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank to 241-3-106
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (1S) Sept 1988 Total Waste Volume 456,000 gal
Partial interim Isolation (Pl) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) Sept 1990 Drainable Interstitial Liquids 35,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 13,000 gal
Riser Number(s) Size Saltcake 454,000 gal
2,11, 16 4 in Sludge 2,000 gal
6,8 12 in Supernatant 0 gal T
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 73°F Date April 12, 1989
Maximum Temperature 82.58°F Montage Number 94041033-22CN
Date Jan 30, 1996 Photo Set Number 89041307
Elevation from tank bottom 0.56 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Manual ENRAF
Minimum Temperature 58.64°F Max Level 158 in
Date May 20 - 22, 1996 Date Aprit 11, 1995
Elevation from tank bottom 10.56 ft Min Level 155.1 in
Riser Number 4 Date July 8 and 29, 1991

[ "A9Y ‘ZSE-YT-NM-AS-ANH
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WASTE TYPES R: EB: NCPLX: TANK _INFO: REFERENCES
TIME LINE PNF: CONSTRUCTED 1950-1851 * ANDERSON 1990
{ANDERSON 1990) NOMINAL CAPACITY: 758,000 GAL *+  WELTY 1988
wwmnomwﬂ@@ mwmwowq ﬂ»Ecm KNUCKLE *%% BORSHEIM AND KIRCH 1991
- Y AN ¢ HANLON 1996i
PRIMARY ADDITIONS NONE: . 0o HANION 1937¢
TIME LINE NOTES:
(AGNEW 1995) 1) TRANSFER SOURCES AND DESTINATIONS
* ARE NOT AVAILABLE FOR ALL LEVEL
Y CHANGES. FOR MORE DETAILS ABOUT
2 o TRANSFER INFORMATION SEE
z =z B8 G 5 ANDERSON 1990.
7 R o« N 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
o _.LLM g b 2 VOLUME 3) IN JUNE 1993, INTERIM ISOLATION WAS
JoY¥c 8 o o (GALLONS) REPLACED BY INTRUSION PREVENTION.
L bz « ez NS
T L w « 25 S — 870,500
631277 28 5 NI * B w GLOSSARY OF WASTE TERMS:
26 3121 2F 2 © il = x < i — 837,500 FOR MORE COMPLETE DEFINITIONS
1 9z = bl & n 2 SEE APPENDIX A.
S T LYo, S s . — 804,500 Fe EVAPORATOR BOTIONS.
. »” w a aNF O = bl ) NCPLX: NON-COMPLEX WA
24 288"+ W - 5 v — 771,500 PNF: PARTIALLY NEUTRALIZED WASTE
. 5n R 5 3 R: REDOX HIGH-LEVEL WASTE
+ 5 2Y N = I — 738,300
' » & 0% £ < o o
22' 264"+ T ok e 3 - — 705,500
2o z 2 S &
T S e o« % 2 g — 672,500
s 03375 2 . 2
20" 240" 4 g ek &3 it & = — 639,500
- dg ¥e = g_¢
1 da 2 < Z bhoa — 606,500
R =22 52 2 =%z LEGEND
18 216 mw E 5 gz - 573,500 TOTAL WASTE LEVEL (SUPERNATE)
1 =3 = L,o093 _ = ——— TOTAL WASTE LEVEL (SOLIDS)
————— x e R 540,500
N . a 2o T o SOLIDS LEVEL
16" 192"+ & =4 — 507,500 INTERSTITIAL LIQUID LEVEL
S \ ASSUMED INTERSTITIA
+ 2 \ — 474,500 LIQUID LEVEL
o S . SOLIDS
14' 168"+ — 441,500
+ — 408,500 S TANK FARM
12' 144"+ — 375500 CASCADE
-, e | @G
10' 120"+ — 309,500
] | @0
8 96"+ - 243,500 @ @ @
T — 210,500
v e KNUCKLE
oy S I CRORC
. — 144,500
4 48+ — 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
1 — 78500 FLUOR DANIEL NMORTHWEST, INC.
o ok KNUCKLE o 241-5-105 SINGLE-SHELL TANK
BOTTOM = 45500 | wASTE & LEVEL HISTORY 1953-1996
2 T 2 200 SOUND./STABILIZED TANK
o RPN WATCH LIST: N/A
0 O T T T T _ T L L _ T T T T _ T T T T — T T T 1 — O SIZE | BLOG NO. DWG NO. DATE
1945 50 55 60 65 _WM 241 ES-TKS-E71 |
DISH BOTTOM SCALE NONE J208 no Eeeer 1 of 1
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241-5-100

CONDENSER
PIT
NORTH

PUMP PIT O5A

5
1
Qsoo

CONDENSER 6
PIT

Ref: Alstad 1993
H-2-73184, Rev. 4
H-2-37528, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.4m [664fi]

_E E_Eli' =
P 0,38m {1,251 CONCRETE—i it '

W/ 3~PLY ASPHALTIC
WATERPROOFING

4. .
6.3mm [1/4in] 04m [13.26f1]

STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

22.86m [75.00ft)

0.38m [1.25ft]
CONCRETE

7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC

7.32m {24.00f4]
Liner Height

t

WATERPROOFING -
9.5mm [3/8inl

STEEL LINER W/ L0-30m [1.00ft]

3-PLY ASPHALTIC TOP OF DISH ELEVATION
WATERPROOFING 189.12m [620.43f]

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3

—-6£8- H-2-1784, Rev, 2
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HDW Model Rev. 4

| Single-Shell Tank 241-5-105
TLM Solids ite Inventory Estimate |
[Physical
95 CI 457C1 +67CI 495 CI
Total TLM Waste 1.33E+04 (k) — - - —
Heat Load 49302 (kW) ISTE2]  437E2]  s20E02|  saeE0
{Bulk Density 1.76 (g/ec) — — 131 153 211 224
Void Fraction 053 . — 6.00E-02 027 0737 0.743
Water wt% 270 = — 264 100 26 42
TOC wi% C (wet 0 — — [ 0 0 0
Chemical B8 CL BT CL L +67.CL 498 €T
Na+ 8.13 1.06E+05 L41E+03 305 .56 147 18.2
A+ 699 TO7E+05 | 143E+03 6.58 674 715 715
[Fe3+ (1otal Fe) 1.0 3.22E+04 428 0.994 1.00 1.02 1.03
6.19E-02 1.83E+03 243 7.08E-03 39E-02 0.522 1.06
0 0 0 [ ] 0 )
) 9 ¢ 0 [ ]
0 0 0 0 0 0 [
0 0 0 0 0 9 0
o 0 0 0 ] [ 0
5.07E-02 1.69E+03 225|  366E-02} A4SED2|  SSMED) $.45E-02
0 0 o o 0 ] 0
0 [ 0 [ [ [] [
0220 SOIEHD 6.6 0.146 0182 0258 0294
1.126-02 2% 3N ja8E03| S25E03|  ISIEG2{  L82E07
256 ABE+05 |  3.20E+03 2.1 43 269 284
529 187E+05|  248E+03|  603E02|  6.03E-02 135 179
146 IREA4 o7 0132 0553 215 215
0.220 731E+03 938 0.146 0.182 0.258 0.294
0 0 0 [ [ (] 0
1.04E-02 569 7.56 LISEG3|  487E-03 1.41E-02 1.41E-02
B.06E-03 129 17 SUE04| 37TE03 1.09E-02 1.09E-02
[ o 0 a ] 0 )
5.16E-02 1.04E+03 138] s91E03| 240E-02] 7O0E02 0.157
0 ] 0 0 [ ) [
[EDTA4 0 0 0 [ o o 0
HEDTA3- 0 0 0 0 [ [ []
atycote- [] 0 0 0 [ [ )
soctate- 0 0 0 0 [ o [)
axalate2- 3 0 0 ) 2 ) [)
DEP 0 [ 0 0 0 0 [}
bustanol 0 0 0 0 [ [ [
[NH3 0256 2ATEX03 29]  6sE2]  925EM 0270 0.284
[Fe(CN)64- 0 0 [ 0 [} [] 0

*Unknowns in tank solids inventory arc ssigned by Tank Layering Model (TLM).
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HDW Model Rev. 4

[ Single-Shell Tank 241-5-105
SMM ite Inventory Estimate
ical

rties 95 CI 67 C1 +67CL: . +98.CL

Total SMM Wast]  3.466+06 0] wsign] — - - = =
[Heat Load 289 GW)| O8SEDBTUMY 269 2.7 301 301
[Bulk Density* 161 (g/ec) - - 154 158 163 163
Water wt% 342 — — 24 331 359 385
TOC wt% C (wet 0.264 — — 0235 0.249 0278 0292
Chenical 98:Cl 82CL . #67.CL. +98 C1
‘Constitients miole/L ppm {mole/L) - (mole/]) (mole/L)": (mole/L)
N+ 139 T9E+05[  450E+05 124 132 144 146
Al 197 3NE0A]  BITERO4 1.70 183 213 203
Fe3+ (total Fe) B.26E-03 %7 7] emE03| 738E03] 893E03| os0E03
[Cra+ 0.204 6.39E+03 | 162E+04 0.147 0178 0,200 0213
| 736E-04 957 6] 661E04| 697E04] 774E08] muIE04
La3+ 9.36E-10 80SE0S| 199E04] 7i7E-10| 825E-10|  10SE-09]  1.16E-09
l-HE 614806 6767 18| s75606]  somm0] 623806  631E0s
[Z: ZIO(CH)2) 1.54E-04 8.72 21.5 1.40E-04 1.45E-04 1.59E-04 1.67E-04
Fb2r 72E-0M4 93.2 20|  so9E-04|  660E04|  7B6E04|  847EQDM
Ni2+ 5.5TE3 203 1] 535E03| s4asE03| sesE-03]  s5.7BE03
0 0 o [ [] ] [)
2.39E-03 816 01 175e03] 206603| 27E-03] 303803
284E-02 M| LIEH3] 2mp02| 263E02]  30sE02|  326E02
5.80E-02 1AE+03 | 3488403  siapo2|  sasE-02]  6z0e02| exEm2
119 126E+05|  3.10E+05 102 110 129 123
n T8IEWS | 44TEDS 426 448 488 488
2.62 750E+04 | 185E+05 2325 246 2.76 290
0234 BTMEH03 |  215E+04 0212 0219 0253 0253
5278-02 3UEBH3] 767E+03| 4g2£02| 4msE02| saE02|  ssaEm
0.161 9.60E+03 | 2.36E+04 0.125 0142 0.180 0.196
6.27E-02 LIBHI] 2ME+03| s3eeo2| ssoe02] emeo2|  7iE2
352E-02 A7) L0E031 202 3a4E02]  3ssE02|  aloEm2
0.236 SI9E+03 |  1.28EH4 0.204 0.219 0253 0249
L7IE-Q2 201E+03 f  4.96E+03 1.58E-02 1,64E-02 1.78E-02 LB4E-02
1.92E-03 ) 846| o9ssE04] 142603| 241E-03]  289E-03
J07E-03 SB| L29E+03]  115E43| 208E-03]  40cE-03| 50203
fglycolate- 265607 L4E+03| 304E+03 | sspo2|  20sE02] 3;Em| 3sE02
ncetate- 246E-03 904 ] 199E03] 22E03] 270E03| 293EM
oxalate2- 1.23E-09 6.72E-05 1.65E-04 LUIE09 LITE-09 1.29E-09 LME-09
DBP LISE-02 155E+03| 3SIEH03] 963803 LOTE02 1.30E-02 L4IE-02
[butanal LISE-2 34| 13E+03| 963E03 LOTED2 LWE-02 LAIE-02
[NH3 6.88E-02 78| LPE03] sgspo2| 626Em|  7esEm2| BoIEm
Fe(CN)64- o ] ¢ 0 0 0 [

“*Density is calculated based on Na, OH-, and AJO2-.
1Water wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4

[ Single-Shell Tank 241-5-105
l_ Total Inventory Estimate®
Physical
Properties 95 CI 67.C1 +67.C1 - +95-TI
Total Waste 248E+06 @’ @07 - — — - —
Heat Load 294 (W)l {(LOOE4BTUMD|  — PE:] 283 206 306
Bulk Density} 1.6 (gec) — — 1.54 1.58 163 1.63
Water wt%t 2 - - 323 330 359 386
[TOC wi% C (wet 0.262 — — 0233 0.247 0277 0290
Chemical 95 CLi 61CL " +61CI 498 Cl
Constituents 1 mole/L ppm kg (molell) . (moll) (uiolefl) _(molsil) |
Net 139 L99EH0S | 4.92E+05 123 132 144 145
A3+ 2.00 336E+04]  8IIEHM 1.72 1.85 216 205
Fe3+ (total Fe) 1.32E-02 458]  1.13E+03 1.19E-02 125802 1.39E-02 1 45E-02
[Crav 0203 6S6E+03|  1.63E+04 0.152 0179 0209 0212
[s5% 7.326-04 952 B6] 6STEO04| 6ME04| 770E04]|  8OTED4
F‘:» 9.32E-10 BOSE0S| I9ED4] 7i46-10| g20e-10] 1.04805] 115E09
+ 6.LIE-06 0.763 18] s7E06| sosE06| 620E06]  628E-06
Zx (a8 ZIO(OH)2) LSIE-04 8.67 215 1.39E-04 1 44E-04 1.58E-04 1.66E-04
Po2+ 7ISE04 927 0] 596E-04] 656E 04| 78604  843E-04
N2+ 5T9E03 211 SB| ssoe03| ssoe03|  seoE-03|  sesE3
2 0 o 0 [ ] 0 ]
Mnd+ 2.37E-03 81.2 201 1.74E-03 2.05E-03 2.70E-03 3.01E-03
jCa2+ 2.94E-02 ™ 1.81E+03 2.55E-02 2.74E-02 313602 IE0
K+ S.T8E02 JAIER3| 3@E+3|  suE02|  saEm|  617E02|  eaoEw2
O 120 1276405 | 3.13E+05 102 101 129 124
NO3- 471 VREHDS|  AASEHDS 433 450 486 485
[Noz- 261 TABEH04| | 8SEH0S 2325 246 275 289
coR- 0.234 87E+03|  2.16E+04 0212 0.219 0252 0255
PO43- 5.24E402 3.10E+03{  7.67E+03 4.60E-02 4BED2 5.38E-02 5.52E-02
5042 0.160 935E+03]  236E+04 0125 0.141 PYE) 0.195
Si (as Si037 6.24E-02 109E+03] 2ME03| syeo2| smeo2] snEo2|  zisE0z
F- 3SIE02 415 1.03E+03 2.86E-02 3.13E-02 3.83E-02 A08E-02
Cl- 0.235 S.1TE+03 1.28E+04 0.204 0218 0.252 0.248
(C6H50T3- 10E-02 200EH3F 496E+03| 1s7E2| ieap02] 17vE02] s,
[EDTAZ- 191E03 30 36| osiEo4] 1L42E-03| 240E03] 288803
HEDTA3- 3.05E-03 S0 12E+03] 114803] 207E03] a0sE03| soom03
[Biycolate- 263E-02 IBEA03] 304+ | 1s3g02| 20m02|  a20E02|  3E02
acetate” 245503 99 M| 19se03| 221E03| 260E-03] 291603
foxalate2- 122609 66BE-0S| 165E04] 1j0E09| 1a6E09] 128509 13409
DBP 118E-02 L3SE+03| 3M3E+03] 9sgE-03| 107E2f  1.E02] 140Em
butancl 1.18E-02 5| 135E+03] 9seE03|. 107E02| 129E02| 1a0E2
[NH3 697602 37| 1LE3E+03 S5.95E-02 6.35E-02 7.76E-02 8.69E-02
Fe(CN)s4- [ o [ [ 0 [ )

“Unknowns in tank solids inventory are assigned by Tank Layering Mode] (TLM).
1 Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-5-105
SMM Composite Inventory Estimate
Physical
Properties 95 CL “67.C1 +67.CI - +95:CL
Total SMM Wast 2.46E+06 (405 — — — — .
Heat Load 2.85 (kW) (QBSE+03 BTUM)| 269 27 301 201
[Bulk Density® 1.61 (g/cc) — — 1.54 158 1.63 1.63
Water wt%t 342 — — 24 B 359 385
TOC wi% C (wet 0.264 o — 0235 0249 0278 0292
Radiological 98 CL . BICL 46T CL 495 CI
[Comstitwents CVL pCirg [«] {Ci/Ly {CVL) {Ci/L) {CULY: r
H-3 2.25E-04 0.140 33| L43E04] 143E04] 241E04]  2ME04
C-14 2.77E-05 1LT2E-02 24 1.06E-05 106E05| 2BSE0S|  2.B3E-05
[Ni-59 19TE-06 123E-03 3021 sa7eos| 117E-06]  201E06| 205E06
Ni-63 191504 0.119 231 1ME04]  LMEDGAl  19SE04|  199E-04
Co-60 2.TE0S L70E-02 48] TmEos| TTMES]  27EDS|  28IE-DS
Se-79 1.02E-06 1.88E-03 463 1.93E-06 193E06] IMED6|  3.79E-06
|s=-90 9.96E-02 620] 1S3E+05]  937E02]  9.66E-02 0.103 0105
Y-90 9.96E-02 620| 1SIEHOS| c2Em2] 620802 0103 0.105
2r-93 14TE-05 9.16E-03 26| 928E06] 92E06] 167E-05| 186E0S
INb-93m LI0E-05 S84E03 168] 717606 717E06 1.24E-05 1.37E05
Tc-99 1L9TE-04 0123 32| 13E04] Lese-04| 230E04] 262E04
Ru-106 4.14E-09 238606 6IEM| 1e2E09| 162E09]| 4TIES[ s2EDS
Cd-113m 7.026-05 437602 18| 375e0s| 375E-05| 820B-05| 9.34E°05
Sb-125 1.10E-04 68TED2 169 2s8E-05| 258E-05| 1126041 1.14E-04
Sn-126 4.58E-06 2.85E-03 702] 295606 295E-06|  SITE06)  ST4E-06
1129 38007 236E-04 03821 257E07| 3ITE07)  443E-07]  S04E-07
Cs-134 1.33E-06 8.8E-04 204|  ge07] BME07| 144E-06| 154606
Cs-137 0260 162| 3S8EHOS 0232 0245 0276 027
Ba-137m 0.246 153| 3T7EH0S 0.185 0185 0261 0261
Sm-151 1OTE02 664) 163EH4| ogsE03| emSE-3| 1208-02| 1LME02
Esz 250806 LSTE03 386 L1TE-06 117E06|  238E-06|  2.62E-06
[Eu-154 44504 0.276 60| 17E04| 1TE04| s@E04)  SRIEG4
[Eu-155 144E-D4 B96E-02 21|  636E05| 63E0S| 148E-04)  152E-04
[Re-226 L4E-10 9.12E08| 225E04]  937E-11|  113E-10] 1TIE-10]  199E-10
Ra-228 SARE-08 34E0s| B40E02| 21308} 3TE08| 74TED8|  9.58E8
Ac-227 88SE-10 530EQ7| 136ED3|  s7E-10|  68B9E-10 1.04E-09 1.14E-09
Pa-231 3B4E09 2E-06] SBED3|  276E-09| 276E-09]| 424E09| 462E-09
Th-229 1.30E-09 809E07| 199E03|  s56SE10] 9UE-10 174609 | 220509
Th-232 I6IE09 226606] SSTE03| 17E09| 269E09| 4ssE09! s49E00
U-232 3.20E-07 1.99E-04 041 186E07) 23506071 400E07| 485E-07
U-233 L23E06 7.65E-04 1881  715607|  966E07] 1SIED6|  186E-06
U-234 7.68E-07 ATEE-04 LIB| 696E07) 7E07] BOSED7| 786E-07
U-235 3.18E08 198e-05| 48E-02| 297E08| 3.02E-08| 336E-08| 3.26E-08
U-236 2.12E-08 132E05| 326E02} 20iE-08| 206E-08| 2.19E08| 218E-0R
U238 S01E07 A9BE-04 18| 7ymer| 76E07] s43E07( BI8E07
[Np-237 8.00E-07 A9BE-04 IDB|  s93E07| esE07] o0se07] 10106
Pu-238 9.60E-07 S9TE04 L47]  716E07] 835E07| 1.08E06 1.20E-06
Pu-239 3.73E05 222602 572  298E0S| 33SEDS|  412B-05]  449E-03
[Pu-240 6.04E-06 376E03 926] 48gE06| S45E-06| 663E06| 72006
Pu-241 6.30E-05 INER 965] AEDS| SASE0S|  TIASEDS|  796E-0S
Pu-242 337E-10 210E07|  SATE04{ 23gE-10] 287E-10] 38RE-10]|  437E-i0
Am-241 489E-05 3.04E-02 749 373E0S| ANE0S| S4EE0S|  6.04E0S
| Am-243 1.29E-09 8.06E07] 198E-3]| 93iE-10 1.10E-09 1.49E-09 1.6TE-09
Cm-242 8.75E-08 SAE0S C13] 321608 321E08] B9EOR] 9.0SE08
Cm-243 7.64E-09 476E06| LITED2]  236E09| 236E09| TRIE0S| TITELY
Cm-244 849E-08 5.28E-05 0.130] 305E08] 3.05E8 1.03E-07 1.1SE-07
98 CIM 67 CL (M #67.CL(M 498 CI
Totaly M o or or or
Pu 0104 ()] 0768]  3755.04 TE-04 S6E-04|  627B-04
U 9.09E-03 | 135603 | 3326403 s17E03]  R6IE-03|  oe3E03]|  931E03

*Density is calculated based on Nu, OH-, and AlO2-.
tWater wt¥% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HOW Modsl Rev. 4

[ Single-Shell Tank 241-5-105
Tota! Inventory Estimate®

Physical
Properties 95 Cl - 67CL - 467CI. 495.C1
Total Waste 24BE+06 (407 % — — - — —
[Heat Load 2.94 (KW)) (1.00E+04 BTU/My) — 273 283 3.06 3.06
Bulk Densityt 161 (./eﬂ - — 1.54 1.58 163 163
Water wi%t 342 - — 3 330 9 386
TOC wi% C (wet 0262 — — 0233 0247 0.277 0290
Radiological 98 L STCT AT CL 498 €L
Constituents oL pCig Ci ACULY © (CUL) - CVL) L {CVT)
[H-3 224E-04 0.139 45 1.43E-04 143E-04]  2.40E-04 233E-04
C.14 2.7SE-05 17IE-02 24|  106E-05| 1.06E-05|  283E-05|  2.82E-05
Ni-59 2.03E-06 1.27E-03 3.13 1.24E-06 1.24E-06 2.07E-06 211E-06
Ni-63 1.87E-04 0.122 303 1.ISE-04 1.18E-04 2.01E-04 2.05E-04
Co-60 2.71E-08 1.69E-02 48 7.69E-06 7.69E-06 2.76E-05 2.80E-05
Se-79 3.01E-D6 1.87E-03 463 1.92E-06 1.92E-06 1.40E-06 3.78E-06
sr-90 0.104 643| 160E+0S| 9302 0.101 0.106 0.109
Y-90 0104 s45| 160E+03| seEm| 66EM 0.106 0108
Zr-93 1.4TE0S 9.12E-03 26 9.24E-06 9.24E-06 1.66E-05 1.85E-05
[Nb-93m 1.09E-05 681E-03 1691 7156061  7.15E06| 123805  1.36E-08
Tc-99 1.96E-04 0.122 303 LE-04 LG4E04|  2.20E.04 2.60E-04
|Ru-106 412609 236E06] 6B 161E09| 161E09| 46BE9|  S.19E-09
Cd-113m 6.99E-05 A3SER 18] 374E-08]  374E05] SA7E0S|  9.29E05
Sb-125 1.10E-04 6.83E-02 169 2.57E05 2.57E-05 1.12E-04 1.14E-04
Sn-126 4.56E-06 284503 702]  203806]  293E06] S5.ASE06]  STIE06
1-129 3.78E-07 235E-04 0582| 256B07| 315E07]  4MIE07 5.02E-07
Cs-134 1.326-06 8.24E-04 204]  g75E-07]  BISEDT 1.43E-06 1.53E-06
Cs-137 02% 161] 396E+0S 0231 0244 0275 0275
Bs-137m 0.245 152] 3TTEH0S 0.8 0.18S 0260 0260
Sm-151 1.06E-02 660] 164EHM}  sup03]|  emE03| 120602 133E0
Eu-152 2.54E-06 1.58E-03 a9 1.20E-06 L20E06]  2.60E-06 264E-06
Eu-154 4AIE04 0275 680 17e04| 17E04] swE0s| s7mE04
Eu-155 LASE-04 9.01E-02 23]  649E-05| 649E08| 1a9E-04]| 1.52E04
Ra-226 LSIE-10 940E08| 2E04| g3Ejo| 1asE-0]  176E-10]  199E-10
Ra-228 SASE-08 3WEQS| SWEM2| 212E08| 375E08| 7.435-08|  9.54E-08
Ac-227 9.04E-10 3626-07] 1E03| saspto| 709E-10f 1.05809]  1.13E09
Ps-231 IBIE 23E06| SSOE3|  275E09] 279} AMES|  460E0
Th-229 1.29E-09 805607 199E03| seE-o| o020E-10] 1mE0S|  219E09
Th-232 ISIE09 235806 SSTED3 LTE09|  267E-09 ASGE09| 546509
U-232 3.19E-07 198E-04 041 1aE07] 251E07| 39mE07]|  am3EQT
U-233 1.27E-06 T6IE04 188 71HEO7T| 961E07| 153E-06]| 1.RSE6
U-234 TS4EDT AT6E-04 L8] 693k07] 7278407|  805E07]| 7RIEL7
U-235 JITE08 197605 488E02| 23E08| 30iE0e|  3apos|  324E0s
U-236 2.11E08 1ne0s| 326E02| 200e08| 206E08| 218E-08| 2.17E.08
U-238 797EQT 4.96E-04 1.1 T.24E-07 7.59E-07 8.39E-07 B.15E07
[Np-237 T9TEQT A96E-04 13| sooe07] 691E07|  9.04E07| 101E06
Pu-238 9.88E-07 6.14E-04 152 74SE-07 8.64E-07 1.11E-06 1.23E-06
[Pu-239 395E05 246E-02 G08] 326E05| 360E05| 430E-05|  463E05
[Pu-240 6.ME06 IME03 27| sasE0s]  s7sE06]  693E-06|  750E06
Pu-241 S46E05 A0ED 995] amopos| selE0s| 73E0s|  B12E05
Pu-242 34SE-10 21407] SMEDA]  246E-10]  294E-10f 395E-10]  444E-10
Am-241 ABTE-0S I03E-02 7501 3meos]  42mE0s|  s46E05|  6.02E08
Am-243 1.29E09 802607| 199E03] 02710 110E9| 14sE09| 167E09
Cm-242 8.78E-08 5.46E-05 0135] 32708 327E08]  894E-08 9.08E-08
Cm-243 7.63E-09 AnME0s| VITER2] g3a7moe| 23709  7mE09|  79sE09
Cm-244 8ASE08 5.26E-05 0130 303E08| 3.03E48 1.03E-07 1.1SE-07

98 CI(M 67 CI(M #61CI(M 395 C1
[Totsls: M _m o or or : or.
Pu 5.38E-04 !’_L) ased 4.20E-04 4.T8E-04 S.97E-04 6.55E-04
o )| 9.06E-03 1LME+03 | 3ME+03] " g 4603 ] 958603 | 927603

*Unknowns in tank solids inventory ere sasigned by Tenk Layering Model (TLM).
+Volume average for density, mass average Water wt% and TOC wi% C.
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TANK 241-S-106 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1953 Diameter 75 ft
Removed from Service 1976 Bottom Shape Dish
Inactive - Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank none
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 479,000 gal
Partial Interim Isolation (P} Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 186,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 168,000 gal
Riser Number(s) Size Saltcake 447,000 gal
11, 14, 16 4 in Sludge 28,000 ga!
6,8 12 in Supernatant 4,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 76°F Date March 17, 1989
Maximum Temperature 87°F Montage Number 94041033-23CN
Date Jan 1, 1992 Photo Set Number 89032049
Elevation from tank bottom 4.46 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Auto and Manual ENRAF
Minimum Temperature 62.06°F Max Level 181.06 in
Date March 19, 21 & 24, 1996 Date Dec 13, 1995
Elevation from tank bottom 16.46 ft, 18.46 ft Min Level 1745 in
Riser Number 4 Date April 8 and 22, 1991
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WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES
TIME LINE
(ANDERSON 1990)

PRIMARY ADDITIONS
TIME LINE
(AGNEW 1995)

LEVEL IN
INCHES

;
T
’-4~ CASCADE OVERFLOW
~284"

LEVEL IN
FEET

N
oL
ol
N
g
t—

24" 288"+

22" 264"+

20" 240"+

18' 216"+

16 1527+

14' 168"+

12' 14474

10" 120"+

R KNUCKLE
6 72 \\! ToP

4 4874

. KNUCKLE
2 o4 -.\\!mojoz_

CASCADE*

WTR:

TO 103-5*
FROM 107-5*

TANK INFO:

CONSTRUCTED 1950-1951

NOMINAL CAPACITY: 758,000 GAL

DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
75 FOOT DIAMETER TANK

107-Uy*
ECYCLE*

S

110-

ERVICE (76)%

¥ ¥

S
OMS AND R

<
<
n
T
[=%

{TO 103
242-S BOTT

REMOVED FROM S

EVEL ADJUSTMENT (4,82)%¢
EVEL ADJUSTMENT (6/82)000

PARTIAL INTERIM ISOLATION (12,/82)%

I
(8

VOLUME
(GALLONS)
— 870,500

837,500
- 804,500
-~ 771,500
— 738,500
— 705,500
— 672,500
— 639,500
— 608,500
— 573,500
— 540,500
— 507,500

LEVEL ADJUSTMENT (12,93)¢

PHOTO (3,89)

— 474,500
— 441,500
— 408,500
- 375,500
— 342,500
— 309,500
- 276,500
= 243,500
— 210,500
— 177,500
— 144,500
~— 111,500
— 78,500
— 45,500
= 12,500

- o]

REFERENCES

*  ANDERSON 1990

*x  WELTY 1988

*%%  BORSHEIM AND KIRCH 1991
¢ HANLON 1996i

©0  McCANN 1982b

©0o  McCANN 1982d

NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

E8: EVAPORATOR BOTTOMS

EVAP: EVAPORATOR FEED

HORL: HANFORD DEFENSE RESIDUAL LIQUOR
NCPLX:  NON-COMPLEXED WASTE

PNF: PARTIALLY NEUTRALIZED WASTE

R: REDOX HIGH-LEVEL WASTE

RESID: HANFORD DEFENSE RESIDUAL LIQUOR
WTR: WATER

TOTAL WASTE LEVEL (SUPERNATE)
————= TOTAL WASTE LEVEL (SOLIDS)
lllll SOLIDS LEVEL

= INTERSTITIAL LIQUID LEVEL

oo
.7/} soLips

S TANK FARM
CASCADE

103)}+{102}+{101

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST, INC.

241-S-106 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1953-1996
SOUND/NON-STABILIZED TANK
WATCH LIST: N/A

Bl 21 | ES-TKS-E72 |us

SCALE NONE _Lom NG, Freer 1 of 1
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NORTH

6.3mm [1/4in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

0.38m [1.25ft]
CONCRETE
7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

9.5mm [3/8in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

HNF-SD-WM-ER-352, Rev,

241-5-106

PUMP PIT 06A
5
i
O13 O o ) o5
MH
o

CONDENSER
PIT

ow
O~

0

Ref: Alstad 1993
H-2-73185, Rev. 4
H-2-37829, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.2m {663.3f1]
(Pianka 1995)

" 0.38m [1.25f1] CONCRETE—+

AR ARIER

W/ 3-PLY ASPHALTIC
WATERPROOFING

4.04m [13.26f1]

22.86m [75.00ft)

7.32m [24.00f1]
Liner Height

TOP Of DISH ELEVATION—

L0.30m {1.00ft]
188.80m [619.43ft]

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3

—-79- H-2-1784, Rev. 2
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241-S-106
TANK LAYER MODEL ESTIMATE

CWR1

Waste Type

443

SMMS1

Tank Layer Model(TL.M) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997).

1 "A9Y ‘TS E-YT-NM-AS-INH



HNF-SD-WM-ER-352, Rev. 1

HDW Model Rav. 4

Single Shell Tank 241-5-106
TLM Solids Composite Inventory Eetumate® ]
Physical
Properties 95 Cl -67.C1 +67CI . - +95 C1
Total TLM Waste 2.15E405 (k)| 20kgh]  — — — - -
{Heat Load 3.00E-03 (kW)] (103 xm;kﬂ - 252E-03| 29003  3.1E03|  3.20E03
Bulk Density 1.77 @oo) — — 147 1.57 192 202
Void Fraction 0651 — — 0488 0557 0.780 0825
Water W% 245 — — 437 122 455 551
TOC wt% C (wet [ — — 0 ) 0 o
Cheimical 98 CI E1CL L 46ICT %98 C1
Constituents mole/Li P! kg (mole/L) (male/L) ' (mole/L) " {mole/L)
Na+ 786 1026+05]  219E+04 223 391 107 129
AL+ [1E] TTEHS|  366E+04 584 728 140 161
Fe3+ (total Fe) 0.163 5.20E+03 1.12E+03 0.153 0.160 0.170 0.175
[Cra+ 2.04E-03 398 128] 17e03| 19703 210803  217E03
[EB+ 5 0 v o o o o
La3r 0 ] 0 0 0 0 [
Hg2+ 4.08E-03 462 99.1 4.02E-03 4.06E-03 4.10E-03 4.11E-03
{& (s ZOOHD J ] 0 [] ] 0 [
Ip_lm 0118 1.38E+04 | 2.95E+03 0.108 0.113 0.122 0126
Ni2+ 1.02E-03 37 724 8.S4E-04 9.84E-04 1.51E03 3.79E-03
0 0 [] [] [] [ ]
0 0 0 0 [ [ [
0121 2.73E+03 586 6.T2E-02 9.87E-02 0.141 0.161
1.54E-03 39 721 1.29E-03 1.48E-03 1.59E-03 1.64E-03
4.7 A00EHS]  B.39E+04 200 259 530 61.2
0.572 200E+HM4 ) 4.30E+03 0.485 0.554 0.59) 0.610
0.958 TOE0A| 534603 0799 0925 0.990 1.02
0121 409E+03 88|  6mE0z| 987E02 0.141 0161
[ 0 0 [] [] [ 0
8.9E03 455 9761 1oa03] 8a0E03]|  867E03| 894E03
201E-02 319 684] 1e9502] 1sap02] BisEM 0175
[] 0 ] [ 0 [ 0
7.07E-03 141 03]  59E03] 6BEI]  7IOE03|  753E03
0 0 0 0 [] [ [
0 o [ o ) 0
0 0 0 0 0 0 [
[slycolate- 0 ¢ [ 0 ] [ )
Jacetate- [] o [ [] 0 0 (]
oxalate2- ] 0 0 0 [] 0 0
[bBP 0 0 [ ] [] 0 ]
|putanol ] [ 8 0 [ [ ]
NH3 2.05E-04 197 0422 LEIE-04 1.80E-04 2.38E-04 249804
{Fecnysa- 0 0 0 0 [ 0 (]

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

[ Single-Shell Tank 241-5-106
SMM Composit Imentory Esimaic _
Physical
95 CI +67.C1 +67.CI .- 495:CI
Total SMM Wast 2.80E+06 ()| (w47 — — - - —
Heat Load 3.65 (kW) (LBSE4BTUM) 3.47 3.56 3% 385
Bulk Density* 1.66 (g/co) — 1.60 163 1.68 169
[Water wi% 310 — — 2838 298 23 344
TOC wt% C (wet 0342 eee . 0.306 0.324 0.360 0377
Chemical 98 CL: 6T CL 6T CLE 98 CT
| Constituents | molelL, o kg - (molel) - (moie/l) (mole/L) (molefL)|
[N+ 152 2.11EX05 | 5.90E+05 139 146 156 16.1
A1+ 208 33E+04|  9ATETO4 185 1.95 2.21 215
[Fed+ (total Pe) 9.22E-03 311 [ 7.46E-03 8.32E-03 1.01E-02 1.10E-02
Cr3v 0207 6.50E+03 |  1.82E+04 0.160 0.185 0215 0223
[B+ 6.35E-04 8.7 B2} soE04] 623E04|  68TE04]  TisE-04
|L..:» 3.27E-08 275E03| T69E03| ra0E08| 283E08| 37E0B|  415E08
Hg2+ 582E-06 0.705 197|  saE-06| semE-06| seoEvs|  sosE0s
|2z (83 ZO(OH)2) 1.32E-04 7.30 204 1.21E-04 1.25E-04 1.37E-04 1.44E-04
Pb2+ 7.06E-04 83 247]  6OSE-04| 656E-04| 755E-04|  8.03E-04
N2+ 5.89E-03 209 36| smE03]  ssoE03|  599E03|  607E43
S+ [ 0 [ [ 0 ] 0
M4+ 304E-03 101 3|  220e03| 261E03| 348E03]| 389803
3.00E-02 727] 2UMEW03| 26se02] 28E02] 3asE02] 33sE02
6.36E-02 J3OE+03| A420E+03] sgoem| co7E02f 6seE02| 691502
127 T3IEF05 | 3.66E+05 313 120 135 133
49 18SE+0S| SATEH0S 456 44 508 .10
290 B06E+04 | 226E+05 254 271 309 37
0291 10SE+04 |  295E+04 0.261 0.275 0.306 0314
$.70E-02 327EA03|  9.USEX03|  sueEm2| SMMEM| SRIE02|  SHE-02
0.185 107E+04|  3.00E+04 0138 0.160 0210 0232
7.16E-02 120403 | 340403 |  soa02|  6sE02]  TmEM|  saE®2
31302 39 100403 asgE02| 281E02] 33E02| 361E2
0.3% SAEH0I|  1.SAEH4 0.230 0.243 0271 0214
2.34E-02 267EH3| T4BEX03| 217g02| 225E02) 243B02] 251E2
2.10E03 6] 10E+03] 106E03| 137E03] 264E-03] 316E03
345E-03 S| 160E+03[ 1a7E03| 239E03] asEo3]  sseeos
glycolate- 448E-02 203BH03| SOOEH03| ouEm2| 3uE]|  SSE0|  653E02
[aoctate- 243503 3 28| 19703] 220603] 266E03| 289E-03
oxalate?- 4I9E08 22E03| 6ME03|  amE08| 4oaE08| 4s3E08]|  476E0R
DBEP 131E-02 1928+03|  S37E+03] y21e02| 136E02] 1eeE02| 1.soe02
butancl TSIE02 616] 1mE+03| 1mEe02] 136E02] 1ese02| 1m0z
INHJ 7 AAE02 T64] 214E403] gom02| ss1E2] BaE2| 9mER
Fe{CN)64- [ o [ o 0 0 0

*Density is calculsted based on Na, OH-, and AIO2-.
1Water wt% derived from the difference of density and total dissotved species.
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HDW Model Rev. 4

[ Single-Shell Tank 241-5-106
Total Inventory Estimate®

Physical
[Propertis -85 CI -67C1 +67Cl 495 CI
Total Waste 302E+06 @j “n - — — — —
Heat Load 3.66 (kW) (L25E+04 BTUA)] o 3.47 3.6 376 385
Bulk Density} 1.66 (g/es)| - — 1.61 1.64 168 1.70
Water wt%t 306 — — %5 293 320 336
TOC wi% C (wet 0317 — — 0284 0300 0334 0350

Chemical 95 CL: 6T L5+ 6T CL 498 €Y
[Na+ 14! 203E+05]  6.12E+05 135 142 15t 155
A+ 269 I EEES 231 243 286 299
Fe3+ (total Fe) 1.96E-02 639 199EH03| 180ED 188E-02 |  2.05E-02 213E02
= D.193 604E+03 |  LBIE+04 0.150 0173 0201 0208
IB_B‘ 6.11E-04 768 B2]  ssE04]  SRIEDM| 641B04|  6.70E04
e 3.05E-08 255E03|  769E03|  224E-0R| 264E08] 347E-08|  387E08
hﬂ‘i‘ 2.78E-04 335 101 2.74E-04 2.76E-04 2.79E-04 2.80E-04
|71 (as ZIO(OH)2) 1.24E-04 6.78 204 1.13E-04 117E-04 1.26E-04 1.34E-04
Pr2+ 8.526-03 LOGE+03|  3.20E+03 7.88E-03 8.26E-03 8.75E-03 8.98E-03
N2+ 537603 197 93|  sae03] sasE03] sese03]  s7mEon
s+ 0 ] ] ] [] 0 9
[Mnda+ 284503 938 2| g05e03] 24eE03| 324E03] 363803
ca2+ J6IE0 B69) 26E403| 325ep) 3aE02) 377E02|  39sEm
K+ 595E-02 LAOE+03] 42E+03| sqoE02] 567E02] 625E02|  6.46E-02
[Oh- 147 LSOE+0S|  4.52E+05 132 13.7 154 159
Iioy 464 UTIEF0S | 5228105 430 446 47 480
[NG2- 277 767TE+04]  231E+05 243 2.9 295 311
[CO32- 027% LOIE+04]  3.04E+04 0.252 0.265 0.204 0301
PO23- 532802 30E+03]  9.13E+03|  amig2]| aosmo2|  saEe2|  sseEo2
soa2- 0.173 S9BE+03]| 30IE+04 0129 0150 0.196 0217
[ s035 68IES? LisE+3] 3B+ | seseoe] eapm| 7aE02| r0em
F- 292602 | 00| swee| 2ewm|  sime|  s3Ee
=3 0240 STE+03]  1S4E+04 0216 0227 0254 0256
[C6HS0T3- 218E-02 248E+03] TABEY03] 300E-02] 2.00E-02)  226E-02] 2.MEM
F_xmu- 1.96E-03 32‘ LOIE+03|  9.93E-04 VATEQ3}  246E-03]  295E-03
HEDTA3- 3260 3311  1.60EH03 1L2BE03]  223E03]  422E03|  S.19E-03
glycolate- 418E-02 L8E+03] 569E+03] 228em2| 321E02|  sieE02]  6.09E®
ncetate- 227603 80,5 24 1 84E-03 2.05E-03 2.49E-03 2.70E-03
foxalate2- 4.00E-08 212E03| 63BE03] 3sep08| 377E-08| 423E08]| 44408
DBP TAIE02 1L78E+03|  SITE*03|  113e02]| 1a7E02|  1ssE02]|  1esE-02
butanol T4IE-02 6| eSB! yasgoz| 127e02|  ussew2| 1e8E02
INH3 6.94E-02 70| 2UE3|  seTER]  GATEDZ|  TE2|  90TEL2
Fe(CN)64- 0 0 o 0 [ [ ]

*Unknowns in tank solids inventory are assigned by Tank Layering Mode! (TLM).
tWater wt% derived from the difference of density and total dissolved species.
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HDW Mods! Rev. 4

Single-Shell Tank 241-S-106
TLM Solids ite Inventory Estimate®
95 CI S1CL +67.C1 ;- +85.CL
2158405 (o] G20k — — — — —
3.00E-03 (kW) qo3BTUm)| 25603|  290E-03|  311E03]  320E03
1.77 (g/ec) - — 1.47 1.57 192 202
0651 — — 0488 0.557 0780 0825
Water wi% 243 — — 437 122 455 5.1
§TOC wi% C (wet o — — [ [] [} 0
Ridiclagical 98 CL: o 6TCL L +6TCE 498 €1
[Constituents CL BCirg i {CiL) {CVL) (CIL) [CVL)
H-3 1.01E-06 STIE-M OIB} 633E07] 898E-07] LI3EO6|  1.24E06
C-14 1.09E-07 6.16E-03 132602 9.15E08 1.0SE-07 11307 1I6E-07
[Ni-59 309E-08 175E0s|  37SE03| asor08| 29980B|  460E0B|  1.ISE07
[Ni-63 2.90E-06 L64E-03 0351] 20806 280E06] 431E-06]|  1.08E-05
Co-60 ATIE-08 266E0s| STIED3] 39pos| 4s56E08[ 487E08]  soze08
Se-79 2.37E-08 LME-0s] 287E03 199E-08) 229E08| 245E-08] 2.53E-08
Sr-90 2.05E-03 116 248 1.7EDY LSBE03| 212E03]  2.18E-03
Y-90 2.05E-03 116 28] 1meo3] 1seem3| 212603 218603
Zr-93 L12E-07 SME0s|  TMED LOSE07|  116E-07|  120E07
[Nb-93m 9.13E-08 5.15E-05 1.11E-02 SBE08 | 943E08| 9.7T3E-8
Tc-99 TR4ET 442604 | 9.0E02 TSTE07]  8.0E07|  83SEL7
Ru-106 2.76E-13 1S6E-10| 33E8 266E-13| 285E-13|  294E-13
Ia-l 13m 351807 198E04 | 425E02 3WE0T|  362E-07| 3T4EDT
[Sb-125 7.89E-08 446E05 | 9.36E-03 763E-08] BIGE0B| BaIE0R
[sn-126 361E-08 204805|  43ED 340E08| 37E08|  3ssE0s
1-129 1.50E-09 847507] 182E04 L4SE-09 1.35E-09 1.60E-09
Cs-134 1.65E-09 9.ME07]  200E-04 1.60E-09 L71E09 1.76E-09
Cs-137 235E-03 133 25 227603 | 243E03]  2.50E-03
Ba-137m 2.2E03 126 26 215603  230E03|  237E03
Sm-151 8.47E-03 4.TRE2 103 B.IBEDS| 87SE-05|  9.02E-05
Eu-152 L7SE07 989E05 | 212602 1L7E07]  176E07]  176E07
Eu-154 LISE-06 64BE-04 0.1%9 LUEO6|  LISE06| 1.22E-06
Eu-155 B.33E06 A7TIE03 100 832606  83s5E06|  836E06
Ra-226 283E-12 1.60E-09 | 34E07 2TE12]  2026-12]  301E12
Ra-228 29E-16 165613 334E-1 I9E-16}  292E-16  293E-16
AC-227 L4SE-11 8.19E-09 1.76E-06 L40E-11 1.50E-11 1SSE-11
Pa-231 IME-1L 194608 |  417E06 3NEN|  3ssE1]| 361
Th-229 A13E-14 233E-11|  SO0ED9 ARE-M]  AE]  4l4E
Th-232 404E-17 228E-14] 489E-12] 390E-17]  417E-17]  430E-17
U-232 S4TE-10 365E07] THELS]  seEa0| emE0 emelo] esoE-10
U-233 2.39E-11 135E-08| 290E06| 208E-11| 226B11]  249E-11]  255EM1
U-234 148E-03 8.36E-03 1] 129E0s| 14E0s| 134E08] 1S8E0S
U-235 $.29E07 35SE04] TE2E02]  sucE07| sosE07] 6s3E07] emEw
U-236 3.26E-07 ISEQ4| 3ED2|  agaE07]|  30BE07)  33E07|  348E07
U-238 LAEDS $.14E-03 175] 125E0s| 136E05| 1.50E0S]  1.S4E0S
INp-237 S4BE-09 J09E06| G6S4ED4| 4e0m00| 530E09| 567E0S]  s84E09
Pu-238 2.51E-05 1.0E-02 304] 240B05| 245605| 257E08] 26205
Pu-239 1.61E-03 0508 195] 1sE03] 1s7E03|  1eE03]  1eRED
Pu-240 22704 0428 73] 217E04| 22:E04] 232804 237E04
Pu-241 1.9E-03 0.782 is8 1.32E-03 1.35E-03 142E-03 1.4SE-03
Pu-242 5BBE-09 INEos| 7TI2E04] seE09]| s7E09| 601E9] 61400
Am-241 409E-07 231E04| 49E02|  30E07|  395E07|  4mE07]  436E07
| Am-243 3IPE12 210E09| 4SIED7T] 313p12] 3eoE-12|  amsEa2]  agma2
Cm-242 3.65E-09 206806 44B4]| 36B09| 365E09] 366E09] 36709
Cm-243 834E-11 A.TIE08 JOIE0S | g27E.11 832E-11 83SE-11 8.36E-11 :
Cm-244 L3E-10 IE08| ISTEOS| 1o9E-10| 125E0]  134E-10]  1.38E-10
8 CI1(M 61CI(M 467 CL(M 398 €1
Totals M . 42 of or or o
Pu 269E-02 (g/L) — 326] 25702 263E02| 275802] 281602
U 0.181 2AE504 | SDEHD | 0138 0172} 0.188 | 0194

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HDW Model Rev. 4

Single-Shell Tank 241-5-106
SMM Composite Inventory Estimate
95 CI 67 C1 +67.CI 495 1
2.80E+06 («7@] — . — — _—
365 W) (LISEXQ4BTUM) 347 356 376 385
Bulk Density* 1.66 (g/o0) — e 1.60 1.63 1.68 1.69
(Water wt%t 310 o — 288 298 23 344
TOC wi% C (wet 0.342 — - 0.306 0324 0360 0377
Radiological 98 CL " B1CL 467 CL 495 C1
Constituents CVL pClig Ci {CVLY [CV/L) (CV/L) [CVL)
H-3 282E-04 0171 48| 1E-04]| 174B04|  295E04]  290F-04
C-14 34SE05 2.09E-02 B4l 119E0s| 1a9E0s| 3sE0s]  3siE0s
Ni-59 2.26E-06 1.36E-03 382] 120E06| 120E-06] 231E06|  2.36E06
Ni-63 220E-04 0.133 372] 11sE04) L15E04]|  225E04]  2.30E-04
Co-60 3.54E-08 2.14E-02 991 9525-06] 9sE06] 3s8E0s| 361E-08
5¢c-79 3STELD6 2.16E03 604)  213E06]  213E06] 409E06]  459E06
0.112 6761 1BIE+0S 0.103 0.108 0.116 s
0112 676] 189E+05| snEm| 621E0 o.li6 0119
1.75E-05 1.06E-02 26 1.03E-0S 103E08|  201EDS|  2.26E-05
1.298-05 717603 218|  781E-06  7.81E-06 147605 1.64E-05
247E-04 0149 418 163E04| 204604| 290E04] 332E-04
S.80E-09 IS0EO6| OBIEG3| 246E09] 246E09] 6ssE09]| 7230
BRIEDS 533602 49|  449E-05|  449E-05 1.04E-04 LISE-04
1.46E-04 B.80E-02 6] 33 05| 33705|  147E04]  149E04
SA1E-06 3.27E-03 9I5| 325E06| 325€06] 6.19E-06| 69406
4.76E-07 2.87E-04 0805| 313607] 392E07]| S60E07]  GAIE-07
1.T2E06 1.04E-03 292]  o106-07] 910E07] 1mE06| 191E08
0300 181 SO7E+03 0276 0288 0313 0323
0.284 171|  ABOE+0S 0.175 0.175 0.296 0.298
1.26E-02 761 243E404[  7ssg03]  755E03| 12|  162E02
3.14E-06 1.90E-03 32| 136E06] 136806] 3208 06( 325806 |
5.7RE-04 0349 97| 218804] 2188041 708E04| 760E04
180E-04 0109 5]  73E0s|  738E05|  184E-04|  187E-04
1.87E-10 9 S1E-08 2.66E-04 1.13E-10 1.13E-10 1 ROE-10 201E-10
S.17E-08 312E0s| 874E02] 206E-08) 3.58E-08] 7O0IE08| B9ELR
9.48E-10 ST3E07) L6OE03| 6moE-10] 6s9E-10] 10sE08| 116E-09
428E-09 258E06] TME03{ 2g4E09| 2845-09) 4s0E09| s30ED9
LME09 T4TE07] 209E031 sssel0]  mseE-0]  16aE09| 200
3.36E-09 215606 GO3E-03] 1gsE09| 260E09] 4seE09|  samE0
323E07 1.95E-04 05470  199E07] 23E07] 397E07| 475807
1.24E-06 7.49E-04 2.10 7.63E-07 996E-07 152E-06 1.82E-06
807E-07 4.88E-04 137]  74meo1]  776B07] 8AIE07|  831E07
IBE08 20iE05| S63E02| 307 0R| 3.A9E-08)  348E-08| 34308
230E08 1ME0s[  4O4E02]  220p08|  234E08]  2.44E08|  246E-08
830E-07 SOIE-04 \0] 7eE07]  798E07] 86sE07[ 85307
9.66E-07 SB4E-4 164] 691E07] 826E:07] LIEDG6| 125E06
1.18E-06 713804 200| ®SE07] 10B06] 1.3SE06| 150E:06
4.26E-08 257602 70| 343E05| 3B4E-0S| 468E-08|  508E0S
TO6E-06 427603 120 s52E06] 628E06|  IRSE06|  BSOED6
TBIES ATER 132}  s6IE-05| 6.69E-05|  BI4E-0S 1.00E-04
A26E-10 257E07] T2E04] 204510 39E-10]|  493E-10]  sSTE-10
S79E-05 3.50E-02 978] a2E05| soiE0s| 6s7E0s|  732E08
LTSE-09 LO6E06| 296E-03| 127509 10E09) 201E09| 2.25E-09
1L09E-07 $.5TE-03 Ol84] 3sspom| 3ssE08) 112E07] 1.14E07
9.83E-09 5.94E-06 L6ED7]  2B4E09 |  284E-09 1.01E-08 1.04E-08
1.10E-07 6.65E-05 0.186] 3p0p08| 380E-08| 135E07| 1.50E07
95 C1(M -67.CIL(M +67 CI(M +95:C1
Tatals M o of or or.
Pu 5.47E-04 QL)) — T 0956]  39iE0a]  aesEo4|  627E-04] 70304
U 9.478-03 136E+03| 381E+03 [  gme03| ooeE03| ooiE03] 575E03

*Density is calculated based on Na, OH-, and AIO2-.
+Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241.5-106
Total Inventory Estimate®
Physical
Properties 95 CI 67.C1 467 CI....+95-C]
Total Waste 3.02E+06 ()| {479 kgal) — — — — —
Heat Load 3.66 (kW) (1.25E+04 BTU/hr)| o~ 347 3.56 3.76 385
|Bulk Densityt 166 goo)| — — 161 1.64 1.68 17
Water wi%t 206 - — 285 293 220 336
[TOC wt%4 C (wet 0317 — — 0284 0.300 0334 0350
Radiological SICT YO 6T CE 408 CL
Constituents /L BCVE Ci {Ci/Ly {CiLy {CVL} (CVLY
163504 0158 4| 163E04| 163E04] 276E04| 27IED4
3.22E-05 1.94E-02 584] 1uEos| 111E0s)] 328E0S| 327E05
2.11E-06 127E-03 32|  112E06| 112606|  2.16E-06]  221E-06
205E-04 0123 n 1.07E-04 1O7E04]  210E04|  215E04
330E05 199E-02 9] ssoE06| 8soEo0s| 334E05|  337E0s
IUE06 201E-43 605] 199E06| 1o9E-06| 3B2E-05]| 429E-06
0.108 Q9| IMEHS| ogEm 0.101 0.108 0411
0.108 69| I1MEHS|  sglE02|  SBIED 0.108 0111
163E-03 9.82E-03 296] 960EN6| 960E06| 188E0S| 2.11E05
1.20E-05 7.226-03 218  730E06]|  7.30E06 1.37E-05 1.53E-05
231E-04 0.1%9 48]  1s2E04]| 190E04| 27E-04|  310E4
SAIE-09 325E06] 98IE03| 2205 09| 220B09| 6.LE09| 6.T4E-09
8.23E405 495E-02 191 419e05]  419E0s]  sesE0s| 1mE04
1.36E-04 8ITED2 246}  3.14E-05|  3.4E-05 1.38E-04 1.39E-04
3.05E-06 3.04E-03 95| 303E06| 303E06| STBE06| 6.48E-06
4MEOT 267E-04 080S| 2mE07| 366E07| 5226.07| 598607
1.61E-06 S.6TE-4 22|  gaseo7| 849E07] 170E06| 1.7RE06
0.280 168] SOBE+0S 0258 0269 0.293 0303
0265 159] 4BOE+DS 0.164 0.164 0277 0278
LISE-02 707] 213E+04] 70sE03] 70sE-03| 135E02| 1SIED2
2.95E-06 LT7E-03 334 12E06] 128E06] 300E06] 304806
S.9E-04 0324 98| 203E04] 203E04] 66IE04|  710E04
1.69E-04 o.01 | 36| 6o4E05]  694E05| 1mE04]  175E04
LATE-10 88SE08| 267E-04|  1.0SE-10] 1OSE-0| 168E-10| L8RE-10
AREL8 290E-08| ST4E02| 193p08| 3MME08| 6.54E-08) 837E-08
836E-10 533E07| 1GIE03| 64E-10] 644E-10] 10IE09|  108E-09
A00E09 T40E06| TAUEO3|  265E09| 265E-09| 4ABE-09)  495E-09
1.1SE-09 69E07| 209E03|  si9E-10] SMWE10f 153ED9| 193609
333609 20006 | 6GEOI] 1mE) 251E-09| 414E-09| 493809
30EDT LBIE-D4 047 185E07] 242E07] 3ME07} 4mE0T
1I6E-06 6.96E-04 210]  7.12E07]  9.0E07 1.42E-06 1.70E-06
1.74E-06 1.0SE-03 316 LSIEG6|  1.69E-06 1.78E-06 1R1E-06
731E-08 49E-08 0132| 676E08| 708E08| 747E-08| 7.59E-08
441E-08 265E05 |  TE02|  412E08| 420E08| 449E0B)  4.SSES
1.TAE06 1.04E-03 35| i6lE06| 168E06| 16|  180E-06
9.02E-07 50804 164]  646E07| 77E07]  103E06]  LIGE06
2.7BE06 L67E-03 504] 248E-06] 263606 293E06] 308E06
LATE04 SRSE-02 267 1wWE04| 1LOE04|  1S1E04| 155804
217E08 I3ER 4]  20350s] 210E0s] 225E05| 232605
1,65E-04 9ISE02 0 LASE-04 1.3SE-04 1.76E-04 1.86E-04
7.90E-10 475807] VBEO3}  667E-10f 727E-10| 8SIE-10]  9.I3E-10
3.40E-05 325E02 960) 397E05| a67E0S| 613E05]  68IE0S
1.63E-08 omE07| 296E03] 11eE09) 140E09| 187E09] 21009
LOZE-07 6.12E-08 0.185] 3pg8| 334E08| 104E07] 107E-07
9.18E-09 5.52E-06 166E02| 266E-09| 266E09| 9.46E09] 9.TE-09
1.03E-07 6.18E-05 01861 33sE08| 35508 1.26E-07 1.40E-07
A8 CHM ST CI(M #67C1L (M +98 C1
M o or or or
Pu 231E-03 /L) — ) 216E03| 22303} 238E03] 245803
[ | 210802 | 300E+03| OOMEW3| 1oaEg2| 203602 214E02] 218E2

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Volume verage for density, mass average Water wi% and TOC wt% C.
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TANK 241-S-107 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th qgtr 1952 Diameter 75
Removed from Service - Bottom Shape . Dish
Inactive 1980 Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank to 241-S-108
integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 376,000 gal
Partia! Interim Isolation (P1) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 45,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 88,000 gal
Riser Number(s) Size Saltcake 69,000 gal
| 2,11,14,16 4 in Sludge 293,000 gal
6 12 in Supernatant 14,000 gat
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 101°F Date March 12, 1987
Maximum Temperature 123°F Montage Number 94041033-24CN
Date May 2, 1988 Photo Set Number 8701464
| Elevation from tank bottom 0.48 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Auto and Manual ENRAF
Minimum Temperature 78.3°F Max Level 146.49 in
Date Feb 13, 1993 Date Sept 15, 1996
Elevation from tank bottom 24 .44 ft Min Level 142.1 in
Riser Number 4 Date Jan 1, 1991 - May 16, 1991*

% Numerous dates in this time span.

[ 'A% ‘TSE-AF-NM-AS-INH



WHC-SD-WM-ER-352, Rev. 1

B:
WASTE TYPES R: ow: ow: BL:  DXBNW:N: | CC: TANK INFO:
S A CTIRTSR 1930 0o ¢
: . : : APA Y: ) AL
(ANDERSON 1990) . PNF: DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
75 FOOT DIAMETER TANK
PRIMARY ADDITIONS m%mﬁ CWR2: mmmmox NOTES:
TIME LINE TR ; 1) TRANSFER SOURCES AND DESTINATIONS
(AGNEW 1995) - * ARE NOT AVAILABLE FOR ALL LEVEL
- R CHANGES. FOR MORE DETAILS ABOUT
> G5 T TRANSFER INFORMATION SEE
5 2d x ANDERSON 1490.
° =2 L
z =z w s e
I I - T
W I o~ o ! w *
— — ol o o ~ *
O wI 3 - "2 N
> >0 o o I - 2
Dw Lz = = ~ VOLUME
T P, * S =
2, n* PE=L z T (GALLONS)
Car o 28 5 oA Y s &
_— o -
26' 312 mﬂ 2 2 s 8 g2 E . 837,500
<+ - - == s ¥ 3 B — 804,500
o * o g o o c.,,% < = ’
24' 288"+ Y ToE SO 3% L 2 — 771,500
w =X Y =
+ S *_ P — 738,500
Vo - « 5 e z i
22' 264”1 © S5 =] S — 705,500
5 - "= 0. ©
T - o e g o — 672,500
. " e [ e c
20' 240"+ 4 [ — 632,500
z S
4 ¥ = — 608,500
' o * — i
18' 216"+ W 9 2 — 573,500
1 S 3
3 E — 540,500
- = TR
16' 192" 1 g o — 507,500
Ll z —
4z =
+ - ® — 474,500
' ” =<
14" 188"+ = = — 441,500
P =
+ = S — 408,500
1 ”» a
12' 144"+ — 375,500
+ — 342,500
10' 120"+ — 309,500
1 ~ 276,500
8 96"+ — 243,500
1 — 210,500
. KNUCKLE
6 72 -.\\lqon = 177,500
B — 144,500
& agd — 111,500
+ -~ 78,500
R KNUCKLE
2" 2474 BOTTOM — 45,500
irg o -~ 12,500
O_ O: — T T T T — T L H L _ T T T _ T T T ' 1= o
1945 50 55 80 y
DISH BOTTOM

REFERENCES

* ANDERSON 1990
*%  WELTY 1988
*%* BORSHEIM AND KIRCH 1991
©  HANLON 1996i

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

B: B-PLANT HIGH-LEVEL WASTE

BL: B-PLANT LOW-LEVEL WASTE

BNW: BATTELLE NW LABORATORY WASTE
CcC: COMPLEXANT CONCENTRATE

Cw: COATING (CLADDING) WASTE

CWR1 COATING (CLADDING) WASTE 1952-60

CWR2 COATING (CLADDING) WASTE 1961-67
OSSF: DOUBLE-SHELL SLURRY FEED
DW: DECOMTAMINATION WASTE
EB: EVAPORATOR BOTTOMS
EVAP EVAPORATOR FEED
HDRL: HANFORD DEFENSE RESIDUAL LIQUOR
IX: ION EXCHANGE
LW: LABORATORY WASTE
N: N-REACTOR WASTE
PL: PUREX LOW-LEVEL WASTE
PNF: PARTIALLY NEUTRALIZED WASTE
R: REDOX HIGH-LEVEL WASTE
Ri: REDOX WASTE 1952-57
RSLTCK: SALTCAKE
RESID: HANFORD DEFENSE RESIDUAL LIQUOR
TL: TERMINAL LIQUOR
WTR: WATER
LEGEND
TOTAL WASTE LEVEL (SUPERNATE)
=== TOTAL WASTE LEVEL (SOLIDS)
||||| SOLIDS LEVEL
Vo7 7) seutos

S TANK FARM
CASCADE

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUCR DANIEL NORTHWEST. INC.

241-S-107 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1952-1996
SOUND/NON-STABILIZED TANK
WATCH LIST: N/A

SIZE | BLDG. NO.
B 241

SCALE NONE

DWG NO. DATE

ES-TKS-E73 |

{408 no.

_mxmmq 1 of 1
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HNF~SD-WM-ER-352, Rev

241-5-107

CONDENSER
PIT

NORTH
04

OS

PUMP PIT O7A

5
1
01300

Ref: Alstad 1993
H-2-73186, Rev. 4
H-2-37530, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.7m [665ft]
it

0.38m [1.25ft] CONCRETE Al 1AL
W, 3-PLY ASPHALTIC
WATERPROOF ING

6.3mm [1/4in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

4.04m [13.26ft]
22.86m [75.00ft]

0.38m [1.25f1]
CONCRETE

7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

7.32m [24.00f1]
Liner Height

!

9.5mm [3/8in]

. STEEL LINER W/ L0.30m [1.00f1] f

3-PLY ASPHALTIC TOP Of DISH ELEVATION
WATERPROOFING

189.41m [621.43ft]

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3
~-90- H-2-1784, Rev. 2

1
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241-8-107

TANK LAYER MODEL ESTIMATE

|||.]|1

CWR2

CWZR1 RSItCk SMMT2 SMMS1 SMMS2

Waste Type

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997).

1 "A9Y ‘TSE-YT-NM-AS-INH



HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4
= 1

r Single-Shell Tank 241-5-107
TLM Solids Compasite Inventory Estimate*
Physical
riies. 95 CI 47CL +67 C1.:"+95 Cl1
Total TLM Waste 1.64E+06 (254 — — e — o
[Heat Load 2.45 (kW) (BIBE+03BTUMD 18 219 262 27
Bulk Density 1.71 (g/ox)| - P 1.6 1.63 1.84 189
Void Fraction 0.649 — — 0477 0.534 o 0.724
Water wi% 318 — — 209 245 392 21
TOC wi% C (wet 2.69E-04 —~— — 2.44E-04 2.51E-04 2.94E-04 321E-04
Chemical -98.Cl S7.CL #6TCL 7 +98:Cl
Constituents | mole/L ppm mole/L) .  (mole/L)  {mole/L) ' (mols/L) ]
e 700 9A2E+04]  155E0S 504 535 939 107
A+ 760 1.20E+03 | 197E+05 572 622 858 930
[Fe3+ (iotal Fe) 0510 167E+04|  2.74E+04 0.503 0.507 0.514 0517
Ci3v 6.58E-02 200E+03] 329E+03|  asop02|  s.s6E-02 0232 0.427
3.52E07 430E02|  706E02] 207E070 324E07| 387E07|  426E-07
8.66E-13 7.04E-08 LI6E07|  759E-13]| 820E-13|  9.58E-13 10SE-12
3.39E-03 fd 634 337E03| 338E-03| 340E03|  340E-03
SSTE02 3SE+03]  ST6EH03|  606E02|  e4sE2|  662E02]  665E02
9SIE-02 LISEHM|  LBSEHM]  oa0E02| 930E02| 97102 991802
1.98E-02 67| LIEH3| 147E02] L7E2|  215B-02] 212602
[] [ 0 [] 0 [] ]
2.56E-06 82 EN Q35|  183E-06| 219E06|  294E-06{ 331E06
0.186 A36E+03 | 7.16E+0 0159 0172 0200 0213
2.03E-02 465 764]  1a0E-02] 1S6E02| 25E02] 29902
2.0 28BE+0S 4.74E+05 214 235 330 358
251 9.10E+04 | 1.50E+05 0617 0617 541 708
100 269EF4 | ABEHDA 0.521 0689 125 125
[Con2- 0.186 6.53E+03 | 1.07E+04 0.159 0.172 0200 0213
PO43- 2.38E-05 126 208 2uE0s| 220E05| 2376-05|  2.38E:05
S042- 10SE-02 588 966| 712803 BasE03] 118E02] LISEOD
Si (as Si032-) 1.66E-02 7 [ LAOE-02 LSIEQ2]  38E0 7.J0E-02
F- 0375 416E+03|  GB4EXO3|  ja9E02 0.282 0418
cI- 304E02 60| LOEH3|  3mE02] 20E02]  3TIEDD
[CeHs073- 1.87E-05 207 3411  1gEos]  184805)  196E-05
[EDTAS- TI0E0T 0123 0202|  s14E07]  6MEL7|  RGOEDT
[HEDTA3- 6.06E-07 9.72E-02 0.160 1935E07 4.17ED7 8.09E-07
giycolate- 265605 116 191  144E05] 2008081 3.29E05]  39IE0S
scetate- 2.75ED6 9.4BE02 0.156| 266E-06| 270E06| 29E06] 31206
oxalate2- 1.13E-12 SBE8| 9.60E0B| 101E2| 107E-12|  1256-12] 137E-12
DBP 1.66E-05 204 336 155e0s]  162805|  18OE-0S| 19405
butanol 1.66E-05 o.721 118 1.35E-05 1.62E-05 1. 80E-03 1.94E-05
[NH3 0.141 TAEH3 | 231E+03]  72402) 82602 0157 01m
Fe(CN)64- - 0 [ [ 0 [} [} a

*Unbaowns in tank solids inventory arc sssigned by Tunk Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Mode! Rev. 4

[ Single-Shell Tank 241-5-107
SMM Compositc Inventory Estimate
Physical
95 CI 67.C1 +67.CI 95 CI
[Total SMM Wast| 6.468+05 o) (nkgphl = o - —
Heat Load 0.72 kW) @SB3 BTUM)|  — 0670 0.7110 0.755 [ Rl
[Bulk Density* 1.40 (g/cc) — — 137 138 141 142
Water wi% 490 — — 468 478 504 519
TOC wt% C (wet 0.598 — — 0.468 0.679 112 133
Chemical 98.C1 STCL: 46T CL 498 CL

Constituents | ppm {mole/L) - {mole/L) " (mole/L) ' (tnole/L.)
[Nt 9.3 154E+05 | 9.9TE+04 B8.60 9.00 9.73 10.0
A+ 105 203E+04 | 1IIE+04 0975 101 109 L3
Fe3+ (total Fe) 7.79E03 3 200 6A9E-03|  7.13E-03}  BASED3|  9.09E03
Cr3+ 9.29E02 346+03| 1BEH3|  mE02| selEM|  9ssEo2| 9siE
| 8.A2E04 126 B12]  7676-04] BOME-04| BME04]  916E04
La3+ 2.TIE-05 27 175 198E-08 |  235E-05| 3.2B-05] 349605
Hg2+ 3.80E-06 0.832 0.537 S.4IE-06 3.63E-06 5.89E-06 3.97E-06
|1 (as ZO(0OH)2) 1.55E-04 101 6.52 1.41E-04 1.46E-04 1.60E-04 1,68E-04
PE2+ 6.44E-04 554 616] s20E04| SBIE04]| 707E-04]  768E-04
[Ni2+ 433503 2 N7 44E03| 4246-03| 438E-03] 44303
[Se2+ [ 0 0 0 0 o [
[Mnd+ 2.64E-03 104 670] 2008-03] 2:E0 |  296E03]  327E03
a2+ 233502 668 O 2upn| 2ne0| 24Em| 23E0
&+ 45602 1.22E+03 6| 3om02| 4alsEm| ase02| 476E02
[OR- 638 TI6E+04|  SOIEHM 593 614 663 §7
[NG3- 331 TAE+05 | 9.19E+04 297 311 326 331
[NO2” 1.58 S2EHM|  33TE+04 132 144 172 186
[con2- 0319 137E+04|  8.86E+03 0.286 0303 0338 0348
PO#3- 602602 AOEH3 | 264E+03|  s23E02]  ssiE02|  616E02]|  6.30Em2
s042- 0171 TITE+D4|  7.59E+03 0.137 0.153 0.190 0.206
Si (as Si032-) 5.57E-02 1.12E+03 3 4.68E-02 3.12E02 6.03E-02 6.4TE-02
F- 413E02 562 363 3.49E-02 3,76E-02 4,45E-02 4.70E-02
Cl- 0.162 4.12E+03 |  2.66E+03 0.147 0.154 0.170 0.175
[Cetisom- 1.90E2 2S7E+03| 166E+03| 1mEc2] 1eiE02| 200E02| 209E02
F_MM 204602 A0EH3] 271EW03]  ssapo3l  128E02] 28002 |  3ssE®
HEDTA3- I94E TTEW}]  AWEr03|  sesE0d] 24B02] S4TE2|  696E02
gtyoolate- 3.9E02 ANEX3| 30SEW3|  smmaz| 72702 0.103 0,118
acetate- AS2E-03 191 13| 371g03]  410E-03]  49E03| 533603
oxalate2- 3.58E-05 225 146] 317605| 337E08| 379E08| 3.99E-05
[BBP 1.24E-02 1o7E+03| 1B | rozo2| 13E<2]|  13sE02| 1esEm
outancl 1.24E02 660 26| 10e02] 10E0| 135E02] 1L4Em
[NH3 552602 671 ]| aseon| 4anenz| s3e02| 7208
Fe(CN)64- 0 0 o 0 0 0 0

*Density is calculsted bascd on Na, OH-, and AIO2-.
tWater wt% derived from the difference of demsity and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-5-107
Total Inventory Estimate®
95 Cl -67Cl1 +67CI 495 CI
2398406 (] [ — — o =

219 (kW) (LOSE+O4 BTURD)]  me 2.55 2.92 336 343

161 (g/os) o — 154 155 170 )

[Water wi%t 367 — — 8.4 309 20 42
TOC wt% C (wet 0253 — — 0131 0191 0316 0377

Chemical 95.Ck -67:CI +67 C1:::495:CY
| Comtituents | = mole/L ppm kg (mole/l) - (moie/L) (mole/L) {moio/L) |
Na+ 3 1IIEH0S] 2.55E+05 641 661 9.43 102
A+ 547 918E+04|  2.10E+05 420 455 614 562
Fe3+ (total Fe) 0.347 L2IEH4 ] 276E+04 0.343 0.345 0.350 0.352
Crav 7 4GE02 2A1E+03 | SEX3| 6 14E-02|  679E02 0.185 0314
| EED 2.73E-04 353 Bl3| 249E04| 261E04]| 286E-04]| 297E04
fren $.87E-06 0.766 15|  643606| 762806] 1LOIEDS| 113805
Hg2+ 2.29E-03 286 65| 22E03| 220603 230E-03]  2.30E-03
Zr (as ZIO(OH)2) 4 ME-02 2506403 [ STTEHO3 | 410E-2 436E-02] a48E02|  4s0E-02
Pb2+ 6.A4E-02 BXEH3| 190E+04| 6176-02| 630E-02| 6.58E-02] 67IEM
N2+ TASE-02 9| 12EH3|  113pe2| 13Em|  1E02] 15TE0
Sr2+ 0 0 0 0 0 0 [
Mnd+ 8.59E-04 293 672]  636E04| 755E-04]| 9.63E-04]  1.06E03
Ca2+ 0133 332E+03 7.59E+03 0.115 0.124 0.142 0181
[E+ 2.79E-02 ST 1SSE«03| g0aE02| 243602 3asE02] 350E 02
7 2256405 | S24E405 165 179 243 263

274 TOSEXOS | 241E+05 144 1.46 473 579

119 J40E+04]  780E+04 0850 0.988 137 137

0.229 R36E+03]  196E+04 0212 0.220 023 0247
196E-02 LIGE+03] 264E+03] 1me02] 1mE2| 2wE]| 205602

6.26E-02 03| BSSEHD3]  siaE2|  se7E02]  686E-02 739602

2.93E-02 312] LITE+03| 264p02] 278E2] AMED| 65TEO2

0266 SR | 7AIEW3] 234802 0.204 029 0312

733E-02 16IE+03| 369E+03) e:mE02] 677E02]  777E-02|  98SEA2
C6HSOT3- 6.19E-03 8| LOTErD 5.59E-03 S.B8E-03 6.50E-03 6.%
Enu- 6.62E03 LISE+03| 27IE+03] 180E03| 415E03| 510E03|  L1SE-02
HE! 1.28E-02 2186403 | 4WE+03| an4e0d]  7sseo3|  yrme2]| 226802
[gtycolate- 285E-02 133E+03|  3.05E+03 | 89E-02 2.3%E-02 335E-02 3BIE-02
acetate- 1.47E-03 539 123 1.21E-03 1.33E-03 1.60E-03 1. T3E-03
oxalate?- 116E-05 0636 146]  jo3e0s| 1o0oE0s|  123£0sf 129E05
DBP 4.058-03 33| 12NEH03]  33E03] 3e9E03]| 441E03]  475E03
butancl 205ED3 187 47| 3ME03| 369E03| amE03]  475E03
[NH3 0113 J20EH3|  274E403]  gE02|  731E2 0.125 0137
Fe(CN)64- 0 0 0 [ Q [} 9

“Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
tWater wi% derived from the difference of density and total dissolved species.
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[ Single-Shell Tank 241-5-107
TLM Solids Composite Inventory .
Physical
Properties -95 C1 467 CI +67CI 498 CI
Total TLM Waste L4+06 )] @54 — — — — —
Heat Losd 2.45 W) (B3BE+3BTUM)|  — 183 2.19 262 270
[Bulk Density 1.71 (g/es) — — 161 1.63 184 1.89
Void Fraction 0649 — — 0.477 0.5 om2 0.724
(Water wi% 318 — — 205 45 392 4.1
[TOC wt%4 C (wet 2.69E-04 — — 244E04]  2S1E04|  294E-04]  321E-04
Radiologicat 8 CLEBTCL 61 CL a8 CT
[Comstituenty L&} {cit) (CVL)
H-3 28 1.12E-05 1128-08 2.69E-05 2.69E-05
C-14 1.51E06 SSIE-04 145]  1mE07|  9MEL07 1.80E-06 1.80E-06
INi-59 5.75E-06 336E03 333] 42506 si0E06| 625E06|  6.16E-06
5.38E-04 0315 SI7]  399B04| 477E04]  S58SE04]  576E04
991E-07 S.TE04 0952 464E-07] 464E-07] 1UESS| 1.11E06
S.49E-07 321E-04 0.528 L94E-07 194E07}  6.11E-07 297E-06
0352 206] 3.38E+03 0235 0310 0384 0.389
0352 206] 33BE+0S 0255 0310 0384 0389
2.60E-06 1.526-03 2]  916E07] 916E07]| 289E-06 1.28E-05
2.11E-06 L23E-03 203] 74E07] 74E07| 235606 1.30E-05
1.09E-05 6.408-03 105 3586E-06| 789E-06|  1.30E-05 1.30E-05
1.08E-09 631E07] 1O4E03| 2448101 367E-10] 2.17E09]  3mE09
S.29E-06 309503 308] 202606] 292E06] 818606 BO0E06
291E-06 1.70E-03 (k] L02E-06 L02E-06 | 3.08E-06 3.19E-06
S4E07 A9IE-04 O8] 297807] 297E07| 939E-07}  472E06
2.09E-08 12608]  201E02)  112E08| 151E08] 249E08|  2.49E8
225E-07 1.32E-04 0216 LOTE-0T 107E-07]  257E0T}  289E-07
3SED 9] 3TEH4} 24802 IMER A31E-02 4SIEQ
ME02 N6} INBO4} 2neer| 20802| wEel wEe
1.955-03 104] 188B+03|  686E04]| 6mE04] 21sEm |  109E02
3ME06 2.01E-03 330] 298E-06] 208E-06|  346E-06 |  3.46E-06
240E-05 1.40E-02 21 LMEO0S|  114805|  268E-03|  280E0S
162E-04 949E-02 16 130E04] 19E04]  163E04| 163E04
417E-10 24407 4OEM]| 7oiEi1| 245E10]  seOE-10]  73sm-10
B.06E-10 AnE07] TTSEM]| 3epe1s| 3mEls]  su4E.10] 833810
1.87E-09 1.10E-06 1S0B-03| 256610  8TE-10 287E-08 3IB4E-09
8.10E-10 a74e07] TTE4]  gmopo|  2m0E-l0] 120E0]  663E09
200E-11 107608 192E05] 6s4e13| 684E-13] 20E-11|  z04E-11
Th-232 1.0BE-t1 632E09] LOAEOS| 263161  263E-16] 136E-11 1.64E-11
U232 475609 278606 | 4STEC}] 2mE9) 3s0E09| 628E-00| 799E09
U-233 1.38E-08 808E06| 13E02| 4o0E09]| 902E09] 1OTEOS| 262608
U-234 1.52E-05 BR3E0) 48] 145e05] 149E-05] 14E-05| 155805
U-235 $99E-07 ISIED4 05%6] smEe-07] SSTE0T]  608E-07] 614807
U-236 7.89E-07 AG1ED4 078 737R07] 7TEQT| 758E07]  806E07]
U-238 1.20E-05 T03E-03 16| 114605] 117805| 1228-08| 124805
INp-237 6.38E-08 37Eo0s| 614802] 308E08| aswEo08| 17E08| 7.71E.08
[Pu-238 7.39E-035 42E02 710 7.12E-05 7.33E-03 TASE-08 752808
[Pu-239 1.76E-03 Lo3] L6SEH03 LTIE03 1.74E-03 1.79E-03 181E-03
[Pu-240 3.16E-04 o.18s | 303] 309E04] 312E-04] - 3I9E-04]|  323E-04
[Pu-241 4.03E-03 235| 387E+03) 38AE03] IOME03| 40SE-03| 408E-03
[Pu-242 2.30E-08 13g0s| 221021 215e08] 226E08| 23E08] 23308
Am-241 1.07E05 6.27E-03 103]  8.13E06]|  9.16E-06 145E-05 5.96E-05
Am-243 451E-10 264E07| 4MED4| 20310] ITME0| 102509] 196E-09
Cm-242 9.40E-08 S0EQs| SOE02| o2E08| 90E08| 9.495-08]  9.59E-08
Cm-243 5.36E-09 32506| SME03] smE0e| SaE-09| sesE09]  sBOED9
Cm-244 1.048-07 6.10E-05 0100| 575E.09| 63SE-08| 126E07] 147E07
98 C1 (M ST.CLM +67 CI (M #95.C1
Totsls M 3 § o of o or
Pu 2598502 (/L) — 1 36| 290e02| 294602 3mEo2| 30cEm
U 0.151 211E+04 | 3.46E+04 | 0.143 0,148 0.154 | 0156

*Unlnowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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{ Single-Shell Tank 241-5-107
i__ SMM Composite Inventory Estimate
Physical
Properties 95 CI -67 Cl +67 CI - +95C]
Total SMM Wast 6.46E+05 ()| a2y  — — — - —
Heat Load 0.732 W) QEHDBTURY 0670 0.710 0.755 0
Bulk Density* 1.40 (g/ec)| e — 137 1.38 1.41 1.42
(Water wt%t 49.0 — — 468 478 504 519
[TOC wt% C (wet 0.858 — — D.468 0679 1.12 133
Rediological 95 :CI BTCL i +67.CL 498 Cl
Comatituents felil RCUg - ci {CVL) " HCUL) | {CVL) Gy
H-3 1L69E-04 0121 72| 89sE0s| 895E05| 18IE-04| 1.95E04
C-14 2SIE0S 1.80E-2 1L6] B4SE06]| BASE06| 255E-05|  2.58E-08
Ni-59 1.62E-06 1.16E-03 0.751 8.41E-07 8.41E-07 1.66E-06 1.70E-06
Ni-63 1.59E-04 0.114 B6] 819E-05) 819E0S] 163E04| 167E04
Co-60 2.86E-05 204602 1321 o49E06| 9.49E-06] 294E05|  3.03E05
Se-79 263E-06 188E-03 122 15TE-06 1STE06 ]  3.02E-06|  3.39E-06
|sr-90 9.03E-02 646] 4ITEH 04| gadE-02| B76E02}] 9ME02] 95SE02
Y-90 9.03E02 646 AITBW04|  s3E02|  saeE02| 9.30E02]  9.56E02
2r-93 1.29E-05 9.25E-03 397| 161E06|  761E-06 1.49E-05 L6TE0S
[Nb-93m 9.36E-06 6.70E-03 43| seup06| se4e06] r07E0s|  120E05
Tc-99 LWE04 0128 8s 1.16E-04 1ATE04|  211E04]  24IE04
Ru-106 5.56E-09 397E06| 257E03]| 300E00] 3.09E08| 6lE09| 661E08
|E-¢1 13m 6.88E-05 492602 38| 365E0s]| 365E05| ®O3E0S| 914808
[sb-125 1.25E-04 B9SE-02 S18]  425E-05|  4.25E-08 1.30E-04 1.35E-04
[sn126 398E-06 285E-03 I84] 238E06| 238E-06]  4.56E06]  S.1E06
1-129 34E-07 2.46E-04 0459| 224E-07] 2838-07] 406E07|  466EDT7
Cs-134 2.70E-06 193603 125| 1s8E06] 212E06]  328E06|  384E06
Cs-137 0.209 19| 963E+04 0.188 0.198 0219 0229
Ba-137m 0.197 1| OlIE+04 0.163 0.163 0.207 0217
m-151 9.27E-03 663| AME+03| sssp03| ssSE03| 106E-02]  1IsEd2
Eu-152 348E06 249E-03 161] 216806] 7216806] 3s9E06] 429E06
Ign-m 484E-04 0345 24] 218204 218204 SEOE04| 61904
Eu-155 208E-04 014 960| 129E-04] 129E04) 233E04]  258E04
E-m 109E-10 778608 SO2EOS|  gsEnn|  7ssE-n | 12E10]  132E-10
Ra-228 9.63E-08 6.89E-08 A4SE-02 A.09E-08 S.20E-08 1.298-07 1.64E-07
Ac-227 6.84E-10 A9E07| 3I6E04] 4me-10|  492Ea0]  753E-10]  B20E-10
Ps-231 JITEDD 227606] LATEO)] 21iE9| 211E09]|  356E-09]  3I0IE9
Th-229 2.26E09 162606 1OSE-03| 10sE09| 164E09| 298E09| 375E00
Th-232 6.50E-09 46sE06| 3OOED3|  343E09|  493E09| BosE9] osTED0
U-232 A98E-07 3.56E-04 02%]  27E07] 384E-07}  630E07|  7.70E07
U.233 191E-06 137E-03 0882] 106E06[ 14TE-06| 24IE06|  295E-06
U-234 5.63E-07 A03E-04 0260] s42807) SSEHT]  574E07]  SBIE0T
U-235 2.28E-08 163605 LOSE2] 220E06f 224E08)  233E08|  2.36E8
U-236 1L.TTE-08 127608 | BI9ED3| 17108 1.75E-08 1.80E-08 1.KOE-08
U-238 65307 A6TED4 0302| 633807) 60EOT} 664E07] 670E0T
INp-237 6.43E-07 A60E-04 02971  440E07] SWEO7]  747E-07]  848E-07
[Pu-238 1.18E-06 8.A46E-04 0546| 944ED7|  1.06E06 1.30E-06 1.42E-06
[Pu-239 4.00E-05 286E-02 185] 33E0s] 36E05|  431E0s| 46108
[Pu-240 SBSED6 490E-03 36] snEos| 627E06] 7428 06| 798E-06
Pu-241 8.10E-05 S.80E-02 374] ease0s| 727E0s| ssaE0s| omEeos
Pu-242 4.45E-10 319E07|  206E04]|  34gE-10|  396E-10|  49SE-10]  sa3E-10
Am-241 446E-03 31902 206} 33E0s|  389E08| sosEos|  seoE0s
Am-243 1.64E-09 LISE-0s| 7-9E-04 1.26E-09 1.4ME-09 188E-09|  209E-09
Cm-242 .32E-07 94GE05 | 6MEO2|  781E08|  78IE-08 1.48E-07 1.63E-07
Cm-243 1.2E-08 8.71E-06 5-‘“_*{ TOIE09|  TOIED9 1.36E-08 1.50E-08
Cm-244 1.12E-07 BO2E0s| S1SE02]  spoE0B|  SB9E-08| 1.30EL 1.42E-07
98 CT(M 67.CIL(M #67.CL.(M:+95:C1
Totals M o of F115] or
[Pu 4S0E-04 L) — i 0212] 3apo0a| aoiE04]|  sise0s|  s7sE04
U 6.45E-03 1.10E+03 9]  620e-03| emE03| 639E03|  6.66E03

*Density is calculated based on Na, OH-, and AIO2-.
$Water wt% derived from the difference of density and total dissolved species.
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Single-Shell Tank 241-§-107
Total Inventory Estimate®
<95 CI <67 CI 467 Cl.. 495 CL
229E406 arkp)]  — e — — —
3.19 W) (LO9E+04 BTUMD)|  — 235 292 336 30
[Bulk Densityt 161 (g/cc) — — 154 155 170 L7
[Water wi%? 367 - — 284 209 20 442
TOC wt% C (wet 0253 — — 0.131 0.191 0316 0377
Radiotogical -8.CT
cn. BCig <} (ciL)
T02E-05 AME-02 99| 44305
9.17E06 5.70E-03 131 376E06
441E-06 2.74E-03 68] 3406
4.15E-04 0258 81 321E-04
9.94E-06 6.18E03 142 1.75E-06
1.23E.06 7.62E04 174]  B8oOE07
0267 166] 380E+05 0.202
0.267 166| 3BOE+0S 0202
S9SE-06 3.70E-03 847] 423606
44GE-06 2.77E03 635] 325606
6.53E-03 A06E-02 “930]|  452E-08
2.53E-09 1.57E-05|  3.60E-03 LT3E09 .
239E03 161E-02 369] 13sE0s] 1ssE0s|  296E05]  3mE0S
426805 2.65E-02 6061 15705] 157E0S| A4IE0S]  a56E-0s
1.B6E06 LISE-03 265] 1ME06| 134E06]  205E-06]  443E06
1.26E-07 78E-05 01|  géoE-08 146E-D7 L6SE-07
1.03E-06 6.9E04 1.46 §.63E-07 1.22E-06 L40E-06
941E02 38| 1MEHOS| sap0 9BIEM 0.101
B90E-02 53| 1ITEHOS|  6mELD: OMEM]| 9.5E-R2
433E-03 269| 6I6E+03]  3pEa3 ATTE03| 10262
3ASE-06 2.15E-03 491 3.02E-06 338E-06 3.7IE-06
1.TE-04 0.108 UT]  BE0S 20SE04|  217E-04
LTTE04 0110 52|  1:E04 18E04] 193804
3I7E-10 197E07|  ASIEO4|  931E.y 431E-10]  SAIE-I0
3.1BE08 198E-05 | 4S3E02|  |.3gE.08 425E08|  538E-08
L49E09 925E07| Z12E03] 41gE-10 21SE09|  279E-09
1.5BE-09 oMEQ7| 224E03]  11sEos 189609 ]  S43E-09
74BE-10 465E07| LOGED ] 3sap10 SBE-10] 1 23E0
212E09 L2E06| 3OIED| 112809 268091  31IE0
1.65E-07 1LO2E-04 03| 937E8 208E07}  2.53E07
6.29E-07 ISIED4 0895  353E07 793E-07 9.67E-07
1.04E-08 SAE-03 1491 998806 1.06E-05 1.07E-05
A12E07 2.56E-04 05871  353E07 X A.18E-07 A22E-07
5.9E07 33SE-04 0767| 49mE07| 527E07]  SAE07]  5.50E07
8.33E06 S.I8E03 191  7mSE06| BIME06] BASE-06|  B.36E-06
2.52E07 1.56E-04 03581 18E-07| 218507] 286E-07| 3.19E07
S5.03E-05 313602 | 7161  amse0s| 499E03] SOTEOS|  SMIE0S
1.20E-03 omg| LTIE03] 117803] LI9E-03{ 1LME03| 1.24E3
215E04 0134 7| 2nEo04]| 213E04]  218E04]  220E04
2.75E03 in| 3SE3] 03] 27mE03|  276E03] 27Em
LSTE08 OMEws| 22E02] 147508] 1E08| 1s8E0R| 159E0m
217608 135E-02 29|  1siE0s] 199E0s| 243E05|  s4iE0S
8.38E-10 32E07| LISEO3] qiak-0]  771E-0f  1:mE09|  184E09
106E-07 SSIEDS 0151 gssE-08] ssse08| 1.1iE07]  t16E07
7.70E-08 AmEos| LIOE02] 603E00] 603E-09| sisE] s6IED9
1.07E-07 6.64E-05 0152| 401E08] 806E-08| 12iE07]  135E07
A8 CTM STCILM +67CL(M 498 CL
Totals M o or or o
Pu 2.03E-02 /L) — 88 1.97E-02 2.00E-02 2.0SE-02 2.08E-02
U 0.104 T54E+04| 3SR ommEoz|  oa02) 0.106 |

*Unknowns in tank solids inventory &re assigned by Tank Layering Model (TLM).
1Volume avernge for denaity, mass average Water wt% and TOC wi% C.
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TANK 241-S-108 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th qtr 1952 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1979 Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank to 241-S-109
integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (I1S) - Total Waste Volume 604,000 gal
Partial Interim isolation (P1) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 92,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 105,000 gal
Riser Number(s) Size Saltcake 600,000 gal
11,14 4 in Siudge 4,000 gal
7,8 12 in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 81°F Date March 12, 1987
Maximum Temperature 94.64°F Montage Number 94041033-32CN
Date Dec 15, 1995 Photo Set Number 8701462
Elevation from tank bottom 10.45 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Manual ENRAF
Minimum Temperature 57°F Max Level 191 in
Date July 2, 1994 Date Feb 4, 1991
Elevation from tank bottom 30.45ft Min Level 158.8 in
Riser Number 4 Date April 3, 1995

[ A9y ‘TSE-YT-WM-AS-ANH



WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES
TIME LINE
(ANDERSON 1990)

HORL:
PNF:
RESID:

NCPLX:
PNF:

PRIMARY ADDITIONS
TIME LINE
(AGNEW 1995)

N
o

24’

22"

LEVEL IN
FEET

LEVEL IN
INCHES

w
N,

288"+

2647

240"+

216"

56

72"

¥V

-f TOP

KNUCKLE

KNUCKLE
BOTTOM

NONE:

TANK INFO:

CONSTRUCTED 1950-1851

NOMINAL CAPACITY: 758,000 GAL
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE

75 FOOT DIAMETER TANK

REFERENCES

* ANDERSON 1980
*%  WELTY 1988
**% BORSHEIM AND KIRCH 1891
©  HANLON 1996i

NOTES:

pH 12.0%%¥
pH 12.0%%*
pH 11.5%*%

(TO 101-S, 102-8)*

242-S BOTTOMS & RECYCLEY
pH>14.0%**

LEVEL ADJUSTMENT (6/79)*

~—SEE NOTE 2

*,-\
>
[
Lt
>
5
o
5
<
z
=

™~

7 LEVEL ADJUSTMENT (4/82°

N

. \: PARTIAL INTERIM ISOLATION (12/82)%%
N

CASCADE®

. \\\\
NN

| PHOTO (3/87)

N
A

NN

, , .
9%
DISH BOTTOM

(GALLONS)

VOLUME

870,500
837,500
804,500
771,500
738,500
705,500
672,500
639,500
608,500
573,500
540,500
507,500

309,500
276,500
243,500
210,500
177,500
144,500
111,500
78,500
45,500
12,500
o]

1} TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.

2} INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

EB: EVAPORATOR BOTTOMS

EVAP: EVAPORATOR FEED

HORL: HANFORD DEFENSE RESIDUAL LIQUOR
NCPLX NON-COMPLEXED WASTE

PNF: PARTIALLY NEUTRALIZED WASTE

R: REDOX HIGH-LEVEL WASTE

RESID HANFORD DEFENSE RESIDUAL LIQUOR
[ TERMINAL LIQUOR

LEGEND

TOTAL WASTE LEVEL (SUPERNATE}
TOTAL WASTE LEVEL (SOLIDS)
SCLIDS LEVEL

INTERSTITIAL LIQUID LEVEL
SOLIDS

S TANK FARM

CASCADE
@
105 @

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST. INC.

241-S-108 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1952-19%6
SOUND/NON-STABILIZED TANK
WATCH LIST: N/A

SIZE JELL\G NO.

"ES-TKS-E74 |

B 241
| —
SCALE NONE Loa NO. ]snetr 1 of 1
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241-5-108

CONDENSER
PIT
NORTH

PUMP PIT O8A

5
1
Q3Oo

CONDENSER
PIT

Ref: Alstad 1993
H-2-73187, Rev. 4
H-2-37531, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.4m [664fi]

T 6. 38m 1,251 CONCRETE—; bl il

W/ 3-PLY ASPHALTIC
WATERPROOFING

.04 .26ft
6,E3mmI [1/4in} - 4.04m [13.26f1]
STEEL LINER W/
3-PLY ASPHALTIC 22.86m [75.00ff] ————— I

WATERPROOFING

0.38m [1.25f1]
CONCRETE

7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

9.5mm [3/8in] ;
STEEL LINER W/ LO.SOm [1.00f1]

3-PLY ASPHALTIC TOP OF DISH ELEVATION-/
WATERPROOFING 189.12m [620.43ft]

7.32m [24.001t]
Liner Height

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3

-101- H-2-1784, Rev. 2
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-5-108
‘TLM Solids Composite Inventory Estimate
[Physical
Properties 95 CI =67-CI 467 CI - +95°Cl
Total TLM Waste 3NEH4 () (500 — — — — —
[Heat Load 0.123 (kW) {42/ BTU/hr)| e 8.4E-02 0.109 0.132 0.136
Bulk Density 176 (g/co)| — e 151 153 211 224
Void Fraction 0.53% — — $.00E-02 0217 077 0743
Water wive 270 - — 2.64 100 26 2
TOC wi% C (wet 0 — — ] 0 0 ]
O8CE L STCE: 46T CL: 98 CL
o ppm . (malé/L)  {moleL) (mole/L) (mole/L) |
813 T0GE+D5 | 3.53E+03 305 356 147 182
699 107E+05]  3.56E+03 658 674 218 715
[Fe3+ (total Fe) 101 3NEHMY  107E403 0.994 1.00 102 103
Cr3+ 6.19E02 183E+03 608] 708E.03]  339E-12 0522 106
[E+ 0 0 0 0 [ [} 0
La3+ 0 0 0 [] [} 0 [
F, O 0 ] 0 ) ° )
21 (as ZXO(OH)2) 0 0 ¢ ] 0 0 ]
Pb2+ 0 0 0 0 0 0
SOTE02 169E+03 363| 366E02| a4sEm2|  ssepm2]  s4asEm2
0 0 0 0 [] [ [
0 o [ 0 [} [ 0
0220 S02E+03 167 0.146 0.182 0258 0.294
TI2E-0 250 830 128e03]| sase03]| 1sEm| 1sEm
256 T48E+05|  8.23E+03 B 243 269 284
5.2 1BTEH0S|  S20EHD3 |  603E-02] 603502 33 179
1.4 IBEHOA]  1.27E+03 0.132 0.595 215 215
0220 7.51E+03 Ll 0.146 0.182 0258 0.294
0 o 0 0 ] [ [
1.04E-02 369 189] LisEo3| 4g7E03] 1aE2| 1a1E02]
806F-03 129 48] 921E04| 37TE3| 109E02| 109E02
0 0 0 ] [} 0 [
5.16E-02 LO4E+D3 346]  591E03| 242E02]  7.00E02 0157
0 0 0 [] 0 [ 0
0 [ 0 0 [ L
0 0 0 [} 0 0
[glycolats- [] o [ 0 0 0 [
acetate- 0 0 0 0 0 [ 0
oxalate?- ] 0 0 [ 0 ] ()
DBP 0 [] o ) [ [ [
[butanot 0 0 0 [) [ 0 ]
NE3 0.25 247603 B1|  sssE02] 925Em 0270 0284
Fe(CN)64- [) 0 o 0 0 0 0

*~Unknowns in tank solids verdory arc assigned by Tenk Laywing Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-S-108
SMM ite Inventory Estimate

95 CI 67 CI +67 CIL. 4985 C1

Total SMM Wast 3.14E+06 @‘ @hgd] — — — — .
Heat Load 3.98 GW) (1.36E+04 BTU/s) — B 385 412 414
Bulk Density* 1.67 (g/cc) e — 1.60 1.64 1.70 1.70
Water W% 300 — - 278 287 3Ls 3490
[TOC wt% C (wet 0321 — — 0286 0.303 0338 0.355
Chemical STCL 46T CL w98 €T
Constituents mole/L ppm g !Ilnllﬂ..! {mole/L) " “(mole/L) - (mole/L) |
[Na+ 154 2U3E05|  G.68E+0S 139 148 159 163
ALY 215 TATEN4 | LOSEHDS 186 200 231 222
Fe3+ (total Fe) 9.59E-03 %] IOIE) 788E-03|  8TE03 1.03E-02 1.13E-02
Crav 021 GETEY0} | 2.16B+04 0.163 0.194 0.226 023t
[Bi3+ 8.02E-04 100 N3] 72E04|  T6IED4|  BAIED4)  BSIE04
lkm Li7E-09 9MEDs|  306EM4I  gore-10| 10309 1mE09| 145E09
i+ 6.71E-06 0.806 23] 6E06] 65306 680E06|  6.89E-06
|2z (ss ZIO(OH)Y) 1.66E-04 9.06 28.5 1.51E-04 1.56E-04 1.T2E-04 1.80E-04
Fo2+ T92ED4 963 39|  664EO4|  727E04|  838E-04] 921E-04
Nz S26E03 ™ 1] cob 03] 615E0]  637E0 | 6ED
E 0 0 0 [ ] [] °
Mna+ JO1E-03 %838 3| 28E03] 2%E03} 34E03] 3mEM
Ca2+ 320E-02 767] 241E+03| a77E02]| 298E02] 3aE02| 36202
= () 152EH03| 4TEH3] smeg2| euiEv2|  emsEo2|  701E02
[OH- 13.0 1.32EH0S|  4.16E+05 11.2 12.1 140 135
[NG3 317 192E+0S| 6.03E+05 47 494 535 535
[NO2- 252 S03E+04]|  2.S3E+05 235 273 310 327
com- 0284 T02E+04 | 321E+04 0256 0.268 0.304 0307
PO43- 633E-02 360E+03| LI3EH04|  se4po2] seeE2|  easE2]  662E2
5042- 0.188 TOBEFD4 | 3.40E+04 0.143 0.165 0213 0234
S s 510329 7.18E-02 12IE+03| 3ME+03| 600E02| 6.58E02| 7.7BE02]  83SE02
F- 3BEN 4] 137403 e  34Em]  LsER|  aasE0
c1- 0261 SS4E03]  I7AE+04 0229 0.244 0279 0278
CeHso73- TE0 THED | TSIB0]  zowm|  2nEw]|  22E0]  2a6Ee
E[ITAJ- T30 @] 1BE0|  11sE03|  175500|  3wEes| ae1Ew
HEDTA3- 3.90E-03 6401 201E+03 146E03)]  265E03| SISE-03|  638E-03
[atycolste- 3ME02 15SE+03| 4B6EWI] 199E02| 27E02| 41E02| ac0E2
acetate- 2.3E03 9.3 30| 22e03) 246E03] 29E03] 324803
onalate2- 1. S4E09 SO9EDS| 254B04] 18E09) 146E09| 16IE-09| 169E-09
DBP 1.48E02 187E+03|  SETEY] aseo2] 13€m]| 1eEe| 1rE®
butanol 1 4BE-02 €8] 207E+3| 119E02) 1ME02] 163E02| 177E2
| TISER | 20| soem| eosE2] smEm| ossmm
{Fe(CNI64- 0 [] [ [ 0 0 [

*Density is calculated based on Na, OH-, and AlO2-.
1Water wit% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

SingleShell Tank 241-5-108
Total Inventory Estimate*
95 CI ~67 CI #+67CI 495 CI
2186496 0] (&gﬂ = = = = =
410GW) (1.40E+04 BTU/Mn) — ET) 395 426 426
1.67 (@) — — 1.60 164 1.70 17
Water wivat 99 — o 278 %7 316 341
TOC wt% C (wet 0318 . . 0283 0300 0.335 0351
Chenmical 98 CI 67CL +67C1L 498 CL
Conatituents mole/L ‘ppem kg o (mole/l)  (mole/L) (mole/L) - (mole/L)
[Na+ 154 2.11E+05 | 6.T2E+05 138 147 159 16.2
= 219 334E404|  LI13EH0S 192 208 235 2.26
Fe3+ (total Fe) 1. 96E-02 64| 208B+03| 1mE02| 187E02|  204E02] 213602
o= 0219 GBIEX03 | 216E+04 0172 0.197 0227 0229
| 794E-04 %2 5[ 7a4E04|  753E04] 834E04] 8TIE04
La3+ 1.16E09 964E0S| 306E04| gmE-10| 102E09] 130E09| 1adE09
g2+ 6.64E-06 0.797 253  623E06| 646E06]  67mE06| emEDS
|2 (os zO(OHY) 1.64E-04 896 8.5 1.50E-04 1.55E-04 1.70E-04 1.79E-04
|_rl2» 785E-04 972 309] 6s7E04]  719E04] 8S0E04|  9.12E04
Niz+ 6.70E03 25 78| 6s2E03] 6s1E0| 6mE03]|  6BSEDD
[] 0 0 Q 0 0 [}
2.56E-03 978 ] 216E03| 256E03] 339E-03| 379E43
338E-02 81| 258E+03| 303502{ 320E02] 3seE2| 3MEM
6.43E-02 1.S0B+03 |  4.77E+03 5.74E-02 GOTE02 6BIE-02 6.95E-02
131 T34E+05 | 424E+05 14 122 141 136
517 192E+03 | 6.09E+05 e 500 530 330
290 T9PEH04 | 2.54E+0S 254 27 3.08 326
0284 TO2E+04[  3.236+04 0256 0.268 0.303 0306
627602 3.56E+03| L13EX0A|  s5s8E02| 582602  64IE-02]  6.56E2
0.187 LO7E+04|  3.41E+04 0.142 0.163 0211 0232
T1E02 L20E403] 3ME+03] s9sE02) 6seE02] 77IER]|  B28E-02
IHE0 O] 137Ev03] yip02] 3wEoe| 413e02] 440802
0259 SAOE+03 |  1.74E+04 0228 0.243 0277 0276
217602 246E+03| 7BIEVO3| 2mE02]| 200E02| 226B2] 23Em
235E-03 45| 129B+03| u4p03| 17E03]  297E03[  3.S8E-03
3.86E-03 63| 201E+03]  14sE03| 263E03] SI0E03| 631E03
gtycolate- 3AIE02 1536403 |  48GE+03| 1o7E02| 267E2| 4usE2| 4B6EM
acetate- 7 0E-03 953 03] 219603 244603| 296E-03] 321E03
oxalate2- 1.52E-09 BOOEDS| 234E04]  137E09| 1ME09]| 160E09) 167ED9
DBP 14TE-02 185E+03]  SBTE+03 1.186-02 132602 161E-02 1.75E-02
butanol 14TE0 C ) T ] )
[ 793E02 87| 236E+3| seE02| 7.04E02|  894E-02 0.101
[Fe(CN)64- 0 o 0 [ ] [ [

*Unknowns in tank solids inventory are assignod by Tank Layering Model (TLM).
+Water wt% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

Single-Shell Tank 241-5-108
TLM Salids ite Inventory Estimate®
95 CL -67.C1 +67 CI1:: 498 C1
3328404 ) 20 — — — — -
0.123 (kW) (421 BTUM)]  — B94E-0) 0.109 0.132 0.136
1.76 (g/e<)) — — 151 1.53 21 224
'Void Fraction 0.336 — — 6.00E-02 0.217 0.737 0.743
(Water wt% 270 — — 264 10.0 426 42
TOC wt% C (wet 0 — — 0 0 0 0
98 CL BTCL  +67.CL 498 CF
Ci !CVL) /L) (18 VL)
292605 L67E-02 0353] 305E-06| 147E-05| 410B05|  aa0Es
2.26E-06 1.29E-03 428E-02 2.59E-07 1.06E-06 307E-06 3.07E-06
1.49E-05 8.46E-03 0.281 1.07E-05 1.31E-05 1.62E-05 1.60E-08
1.39E-03 0.79 262 L.00E-03 1.22E-03 1.52E-03 1.49E-03
SME-07 SO9ED4| LESED2| 1E07]  413E07[ 12IE06[  121E06
ASIEDT 274E04|  SOSELI]  ssoEg8|  225E07[ 6SIE07] 715806
0.928 s19| 1.76E+04 0.662 0812 102 1.03
0929 s] 1.76E+04 0.662 0812 102 103
227E06 129803 A2ER 2.9E-07 LOSE-06 | 3.08E-06 3.03E-05
1.85E-06 1.06E-03 ISIE0 212607  B.6S8E07| 251E06 321E-08
LSBE-05 9.02E-03 0.300 181E-06 7A2E-06|  2.15E-05 2.15E-08
2.30E-12 JOE09| ATE08]  286E-13} 117-12] 33E2|  3BER
6.99E-06 398E-03 0132] gooE07] 327 06] 948E-06|  0.43E-06
1.31E-06 TATEQ4 |  28ER 1.50E-07| 614807 1.78E-06 1.7BE-06
1.9E07 421E04| 1ME02] gasE 08| 346E07] LOOE06[ 1.14E03
IOME0R IME0s| ST6E-04|  34800| 1a2508]  413E08[  413E08
2.T2E08 15sE0s|  SME04|  7a9E09| 152608)  3s2E08|  3s0E08
S60E02 39| 10sE+03 | amEor| 3ne02| 72602 |  726E02
5.30E-02 22| OOEH3| japm2]| 29Em| 68EM] 6RTEM
1.71E-03 0976 24| 196E04| 803608 23E03| 26402
7.00E-06 398E-03 0.132 SBSED6| 691E-06 7.06E-06 T.06E-06
216E-05 1.23E-02 0408|  247E-06 1.01E-05 293E-05| 293808
30E-04 0.188 S25] 37L04| 326E04) 3ME04]  333ED4]
1.08E-09 6ISE07| 204ED5| ja3E-10] GO4E-10[ 156E09] 201E00
9.26E-15 SaEt2| LTSEA0] 9o7E4S| 9usE-1S|  934E-1S]  034E-S
AT6E00 27IE06| 900E0S| 306E-10] 200B09| 7s2609] 102608
718E-10 AE07| 136E-05| g21E-11]| 336E-10| 204509) 168E08
LTTE-12 AOIE09[ IMES]| 1mei2] 1meaa| 17mE12]  17E12
S9IE-16 336e-13] VIEL| 676E-17] 2T7E-i6] ROIE-I6]  8OIE-1S
S.24E-12 29E09| 990ED8| SooE-13| 24SE12f  TAOE-I2]  710E-12
2.00E-13 LUE-10 3TED| 238E-14]| 9ME-4}  2TE13]  27IE3
LI9E-07 SMENS| 225E03| 1xE08| SME08) 162607] 162607
5.13E-09 29E06] 969E-05|  sa6E-10]|  240E-09|  695E09|  695ED9
1.88E-09 10706 3S6E0S| 216E-10]| smE-10] 2568090  256E09
122607 691E0S} 20ED3| 30R08| SEOE0B| 165E07{ 16SE07
1.03E-07 SBEE-QS| 194B03| 1 isE-08| 4BIE08| 13E07] 1.39E07
6.61E-06 3.77E-03 0125] 475B-06| SG6E-06] 7.57E-06]  8.48E-06
4TIE4 0.269 B92] 339E04] 40ME-04]| SAOE04]|  6.05E-04
6.76E-05 IRSE-02 18] 485E05| SME0S| 7.7E05|  BesEDS
AITE04 0226 751 285E04]  340B04|  4sSE04|  s09E04
182609 L4E06] 34SE05] 13E09] 1S6E09| 208E09) 23E09
8.09E-06 461E-03 01531 926E-07] 3IWE06] 110E-0S|  143E-04
787811 AME08| LE06]|  gesE-12]  3ME-1I LO3E-10] 1. ME09
1.61E07 916603 304E-03| 1sg507| 19E07| 1.62E07]  162E07
I69E-09 20606 6SGEDS| 361E00] 3edE09| 3IMEM| 3MER
2.70E-08 134806 |  SUEDS|  300-10] 127609] 367E09| 367E09
95 CI(M $7CI(M 467CI(M 398 CI
Totals or or or o
Pu 7.89E-03 (/L)) S.67E-03 6.76E-03 9.03E-03 1.01E-02
U 153603 | 207§ 689} 175E04|  7i6804|  207603] 207E03

*Unknowns in tank solids inventory are assigned by Tenk Layering Model (TLM).
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HDW Mode! Rev. 4
~roce Rev. 2

Single-Shell Tank 241-S-108
SMM Composite Inventory Estimate
95 CL -67CI 467 ClI- -~ -+95 CI
3.14E+06 “iigh] — . — —
3.98 (kW) (LGE+04BTUR)| 3m 385 412 414
1.67 (g/oc) — - 1.60 164 170 170
[ Water wt%et 30.0 - — 278 27 318 340
TOC wtth C (wet 0321 — — 0286 0303 0.338 0355
[ Radiological H98.CL.STCL  467.CL: 498 CT
Constituents CVL »CVg Ci {CVL) {CiL) {CVL) (CVL)
H3 262E-04 0157 4] 1sse04] 158E04| 27E04| 27E04
C-14 3.ME-03 2.00E-02 629 L.1SE-0S LISEOS| 342E05] 341E-08
Ni-59 2.25E-06 1.37E-03 430]° 136E06| 126E06]  234B-06]  2.39E06
Ni-63 2.22B04 0.133 418 1.20E-04 1206-04|  227E04] 232604
Co-60 337E05 200602 635] 8esE6| 866E06| 3426050 347E0S
Se-79 I4E-06 2.09E-03 657 209E06| 209E06| 400ED6|  448E-06
0.114 685| 21SE+0S 0.108 [ 0.118 0121
oll4 68| 2ISE+05| eeE02] 662EM 0118 0.121
17IE-05 1.02E-02 321] 1oiE0s| 101E0s]  196e0s| 220805
1.27E-05 7.5TE03 BE|  77E08| 776E06] 144605| 161E0s
2.38E-04 0143 48] 157E04] 196E04] 280E04]|  321E04
S19E09 JUEDs| 976EO3| 1o5E09) 195E09| SOIE09]|  6.57E-09
8.33E-05 AS8E-02 157]  41350s]  413E0s|  98sE-0s| 1i3E04
1.38E-04 8.28E-02 0] 297eos| 29meos| 1acE0e] 1ae3E04]
S.29E-06 3I7E03 991 3we0s] 19e06| 60sE06] 678E06 |
AS9ELDT 27SE-04 0863] 300E07] 3IMEGT] SAE07|  619E07
1.36E-06 SIED4 293]  1048-06]  104E06] 167E-06] 1.7E06
0287 1m]| S4ELDS 0258 02 0303 0.305
0271 162]  SI0E+0S 0203 0203 0287 0289
LBE® 738 23EA04]  743E03]  THEDY LAIE-02 1.58E07 |
30SE-06 1 83E03 S74] 1:E06] 12E06] ME06| 317E-06
SA2E-04 oxs| 104031 1o3poal 193E0a| 6e0E-04|  7i9ED4
1.7SE-04 0.105 33| 720e05] 7208 05| 180E04] 1.84E04
1.63E-10 omeoe| 307ED4] pjoEo) 120E-10] 1SIE-10]  217E-10
384E-08 3.50E-08 Ol0] 228E-08| 40E-08] 7o6E08| 102607
9.86E-10 S90E-07| 18SE03{ 674E-10] 734510 LISE-09 1.34E-09
43SE-09 260E-06| BISE03| 295509l 295E09| 486E08|  534E09
1.39E-09 833E07| 262E03] 610E-10| 992E-10| 186E09| 235549
39IE0 235606 TMEM]| 196E09] 293m09| asaoe] ssiE0s
353EL7 2.11E-04 0664| 2108-07] 280E-07] 4MEL7| S28E0T
135606 8.10E-04 2355] 807E07] 107E06| 1eaEve| 202606
B3SEDT S126-04 161 7mE07] 817807 898E07] 8MEDT
334608 212605| S66B02]  3np0g| 337E-08| 3IMEGE|  364E08
2.42E08 145805 ASSEM2}  33iE08| 236E08| 24E08| 2.49E08
8.89E-07 532E-04 167] 814607 850E07| 93307 0.12E07
9.44E-07 S6SED4 1T 677E07] 808E-07| 108E06f 121E-06
L16E-06 6.94E-04 218} s4707] 100E06| 132606] 1.47E-06
436E-05 261E02 B 356E05| 39SE0S| 47VEDS|  S.I6E-05
7.14E-06 427E-03 134]  seE06] 637E06| 790B-06]  863E06
7.65E-05 4.58E-02 4] sseos] 636E05] BISE0S|  980E0S
4.13E-10 247E07| TTTEO4|  286E-10] 34BE-10|  AME10] SHE-H0
SG4ED5 338E02 106] 416E05] 438E0s| 640E-05|  7.13E08
1.57E09 9AIE07] 29E03| 1nEwe| 1MmEw]| 1L8E09] 206809
1.08E-07 6.A9E-05 0204] 37E08| 373E-08]  L10E07| 1.12E07
9.64E-09 S.TTE06 181E02  286E-09|  286E-09 |  9.86E-09 1.01E-08
1.OGE-07 6.3SE-08 0200| 3635-08| 363508 10E07[ 145E07
95 CTM. 51 CLOM +67.CI(M 498 CI
Totals M (3 § g org/ly - ocglly Corg/l) (Morg/l)
[Pu S.TIED4 (gL) — 1.07 4.19E-04 4.94E-04 6.4BE-04 7.22E-04
U 1.01E02 | 1ME+03|  452E+03|  916E03| 960E-03]  106E02]  1.04E-02

*Density is calculated based on Ne, OH-, and AIO2-.
Water wi% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

Single-Shell Tank 241-S-108
Total Inventory Estimate®
95 CI 67 CL +67.C1 . +95:C1
3.18E+06 %l (502 — — — — —

410 (kW) (| WE+04BTUM)] 38 395 426 426
167 goo)| — — 160 164 1.70 L7t
Water wi%4t 29 — — 278 27 36 M1
[TOC wt% C (wet 0318 — — 0283 0.300 0335 0351

[Rudinlogical A8 CL 6101 361CH. 498 CT

Constituents RCifg Ci {cin) (CVL) (18 {CUL)
H3 2.60E-M4 0.156 4] 156E04] 1.56B04| 276E04|  270E-4
C-14 331E08 1.98E-02 629 1.14E-05 LI4EOS| 339E-05| 3.38E-05
[Ni-59 241E06 1.44E-03 458 LIE-06 LWEDS| 246E06|  251E-06
2MEM 0140 M| 1nE04] 139E04|  230E04]  2.44E-04
3.34E05 2.00E-02 635] 858E0s| BS8E06| 330E05| 34405
346E-06 207E-03 SS8] 208E-06] 208E06| 396E-06|  444E-06
0123 73| 23ES 0.116 o119 0.126 0.129
0.123 B3| 28BS q4E02|  747E02 0.126 0129
1.69E-08 LOIE-02 321] osseos| 99E0s] 194605 2.18E05
1.25E05 7SIE03 B8] 1mE06| 7WE06| 1.43E05]  1L6OEDS
2.ME-04 0.141 M8| 155e04] 195E04| 2.78E-04|  3.1sE04
5.14E-09 307E06| ST6ES3] 193e09| 193E09]  s86E-09)  6SIE09
825E-05 A94E-02 157 asoeosf  aa0E05|  9.76E05 1.12E-04
137E-04 $.19E-02 20| 294e-05] 2946 05| 1E-04| 141E04
S525E-06 3.4E-03 957] 317E06| 3.17E06] 600B-06]  6.72E-06
435E07 2TEM 0864] 9g07] 3me07]| sase07]  e13E07
1.54ED6 9.21E-04 293]  1.03E06] 1.03E06 1.66E-06 1.T7E-06
0.285 170 SAIE+0S 0.256 0270 0.301 0.303
0.269 161 S11E+05 0.201 0201 0.284 0.286
1.22E-02 731| 2328+404] 737603}  737E-03 LAE-02 1LSTE0
J9E-06 1.BSE-03 SBT]  13/E0s| 137806  3usE06|  3.20E06
537E-04 o3n] 10E+0B] 19g0d]| 191E04] 662E04]  7.12E04
LTTE-04 0.106 33|  746E05| 74605 1.81E-04 1.85E-04
LT3E-10 1.038-07 3.28E-04 1.29E-10 1.30E-£0 1.93E-10 2.47E-10
5.9E08 IAGE-0S ool 22e08! 39ee08| 7ssE0e]  1.01E07
1.02E-09 612807] IS4E03]  g6gE-10]  7ME-10] L1sE09] 123E-09
431509 238806 BIED] 2055 09| 293E09]  48IE09)  SOE09
138609 82e07] 262E03|  6oaE-10] 9B3E-10] 184E-09| 223E-09
3.90E-09 230806| TAED] oupo9| 290E09]  4sE09|  s8sE09
3A9E07 2.09E04 0664| 208607] 277E07| 4mE07|  s22E07
1 ME06 BO2E04 235] 799607 106E06| 166E06| 200E-06
848E-07 SOTE-04 161 775E-07]  8)0EGT| 889E-07| BTIELT
3.51E-08 200808] 667E02] 320E08| 3ME08] 3e9E08| 3c0E08
2 40E-08 JME0s| 436E02] 239E08| 234e08] 247E] 24708
882607 S2TED4. 168 soseo7| saE07| 924E07] 904E07
9.36E-07 5.60E-04 17|  6mMEW]| B0E07 10TE-06 1.208-06
1.21E06 7.26E-04 2311 904607 106E06} 137E06] 1.53E-06
4.T9E-05 286E-02 910]| 399E0s| 438E0S] S19E0S|  SSRE0S
7.T4E-06 463803 7]  626E06| 698E-06| Ba9E-06| 9.21E-06
T9TE0S ATTEL2 151 SBGE0S| 689E-05]  9.05E-05 1.01E-04
427E-10 256807] BIEMM| 30E-10] 263810  asE-0]  ssE0
3.60E-08 3I5E02 106|  412805| 4s4E-05] 635E0s| 707ROS
1.56E-09 9326-07] 296E03| 11oE09| 1mE09] 180E09]| 204E-00
1.09E-07 6.51E-08 0207] 385E-08| 38SE8 L1E-07 113807
9.S8E-09 STIE0s] 182E02| 287E09| 287E09| 9.80E09|  1.00E-08
1.05E-07 $.29E-08 0200] 359E-08|  3.S0E-08 1.29E-07 144E-07

A8 CIM BTCI M #67CI(M 498 CL

o o of of

6.4E-04 (/L) — - A94E04| sesE04| 7nE04|  794E04
v | 1.00E-02 | LGE+03 | 4SEH3|  goeE03| 9s3E03|  1osEe2| o3

*Unknowns in tank solids inventory arc sssigned by Tenk Layering Model (TLM).
1Volume average for density, mass average Water wt% snd TOC wi% C.
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TANK 241-5-109 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th qtr 1952 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive - Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank none
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 568,000 gal
Partial Interim Isolation (P1) Dec 1982 Waste Type NCPLX
Intrusion Prevention (1P) - Drainable Interstitial Liquids 141,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 119,000 gal
Riser Number(s) Size Saltcake 555,000 gal
2,11,14, 16 4 in Sludge 13,000 gal
| & 12 in Supematant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 79°F Date Aug 24, 1984
Maximum Temperature 89.42°F Montage Number 94041033-18CN
Date Jan 30, 1996, Feb 1 & 2, 1996]f Photo Set Number 8905333
Elevation from tank bottom 4.49 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Manual ENRAF
Minimum Temperature 55.3°F Max Level 172.8 in
Date Feb 13, 1993 Date Sept 6, 1993
Elevation from tank bottom unknown Min Level 171.1in
Riser Number 4 Date July 1, 1995

1 'A%y ‘ZSE-YT-WM-AS-ANH



WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES R: E\BIiAP Sﬁ?“ NCPLX: TANK INFO: REFERENCES
TIME LINE A . CONSTRUCTED 1950-1951 % ANDERSON 1990
(ANDERSON 1990} T ARESID: NOMINAL CAPACITY: 758,000 GAL or e
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE £+% BORSHEIM AND KIRCH 1391
PRIVARY ADDITIONS NONE- 7% FOOT DIAMETER TANK o HANLON 1996i
TIME LINE NOTES:
(AGNEW 1995) 1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
*5 TRANEEER INFgORMATION SEE
z o ANDERSON 1990.
zZ A 9 &R I I
v L ar 2} INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
d- o % €2 . VOLUME
S Zg ) N e?i; L (GALLONS)
e TR r ri%y 2 — 870,500
o 3% A = S GLOSSARY OF WASTE TERMS:
26' 3121 2% N = — 837.500 FOR MORE COMPLETE DEFINITIONS
_‘ S R =1 z SEE APPENDIX A.
1| B Eie = TN ge, EvARSRATOR pelpovs
. " NI VAP: APORATOR
24" 288"+ g;‘ é — 771,500 HDRL:  HANFORD DEFENSE RESIDUAL LIQUOR
AR @ NCPLX:  NON-COMPLEXED WASTE
1 o — 738,500 PNF: PARTIALLY NEUTRALIZED WASTE
Wz R: REDOX HIGH-LEVEL WASTE
22' 2647+ [} — 705,500 RESID: HANFORD DEFENSE RESIDUAL LIQUOR
g ::u 3 TL: TERMINAL LIQUOR
4 Lz © — 672,500
L ©
20' 240"+ & 2 2 — 639,500
= -
il & o - 606,500
< I LEGEND
18' 216"+ . e — 573,500 ——————  TOTAL WASTE LEVEL (SUPERNATE)
1 EJ 7 — 540,500 m———=~ TOTAL WASTE LEVEL (SOLIDS)
< S T e SOLIDS LEVEL
16' 192"+ § — 507,500 S===- INTERSTITIAL LIQUID LEVEL
s © — 47as00 | ELLZA souies
14' 188+ — 441,500
4 — 408,500 S TANK FARM
12' 1447+ — 375500 CASCADE
1 — 342,500
10' 120"+ — 309,500
8 98 T — 243,500 @ @ @
+ — 210,500
, . KNUCKLE
oy Skl I CROAT
N
E — 144,500
4 48"+ — 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
1 — 78500 FLUOR DANIEL NORTHWEST, INC.
) . KNUCKLE — 45500 241-S-109 SINGLE-SHELL TANK
2 24 '-!/-BOTTOM : WASTE & LEVEL HISTORY 1952-1996
] : R ) DR © = 12500 SOUND/NON-STABILIZED TANK
S WATCH LIST: N/A
o o L B R B I L R L - - - — T - T ™ = 0 176 [ 8106 WO WG O TATE
1945 50 55 80 9';5 B 241 i ES-TKS-E75 [
DISH BOTTOM SCALE NONE [Jo8 no. keer 1 OF 1
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HNF -SD-WM-ER-352, Rev, 1

2471-5-109

NORTH

]
8

e]

PUMP PIT 09A

0, g o

CONDENSER
PIT

]

Ref: Alstad 1993
H-2-73188, Rev. 4
H-2-37532, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.2m [663.3f1]
(Pianka 1995)

0.38m [1.25ft] CONCRETE il fl

W/ 3-PLY ASPHALTIC *
WATERPROOFING 0

lgi =11

7y

\\ 4.04m {13.26f1)
22.86m [75.00ft}

7.32m [24.00f1]
Liner Height

6.3mm [1/4in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPRQOFING

0.38m [1.25ft)
CONCRETE
7.9mm [5/16in]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

9.5mm [3/8in]

STEEL LINER W/ L0‘30m [1.00f4]

3-PLY ASPHALTIC TOP OF DISH ELEVATION
WATERPROOFING 188.80m [619.43ft]

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3
~11p- H-2-1784, Rev. 2
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241-S-109
TANK LAYER MODEL ESTIMATE

CWR1

Waste Type

494

SMMS1

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997).

[ "ASY “TSE-YT-WM-AS-ANH



HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-S-109
TLM Solids Composite Estimate®
Physical
Properties 95 CI -671C1 +67CI. - +95 CI
[Total TLM Waste| 87104 @) (unﬁ — - - - -
[Heat Load 1.22E-03 W) (4.17 BTU/)) — 1.02E-03 1.18E-03 1.26E-03 1.30E-03
[Bulk Density 1.7 (g/ec) — — 147 157 192 202
I’\Qid Fraction 0651 — — 0.488 0.557 0.780 0825
[ Water wi% 245 — — a3 122 455 5.1
TOC wt% C (wet [ — — [] [] [ 0
Chemical B CE BT CL  467.C10 498 C)
| Constituents | = mole/L. ... ppem = .. kg o (;ole/l) (mole/L) (mole/L) (mole/L) |
[Nart 786 102E+05|  BBYE+03 23 391 107 129
[AD+ 112 T7IEF0S|  149E+04 584 728 140 161
Fe3+ (total Fe) 0.165 3208403 453 0.153 0.160 0.170 0175
[cra+ 2.04E03 EQ 320 imeo3| 1s7E03] 200803] 21703
| 0 0 ] o [} ) 0
|E.3+ 0 0 o 0 [ [} 0
Hg2+ 40BE-03 %61 3]  amEo3| 406E03]  aicE03| 4nE03
21 (s ZXO(OR)2) 0 [ 0 0 0 [ 0
[Pb2+ 0118 138E+04]|  1.20E+03 0.108 0.113 0122 0126
[Ni2+ 1.02E-03 3.7 294) gs4E04|  9B4E04 1SIE-03|  3.79E.03
S+ 0 0 0 0 ] [ [
[Mna+ 0 0 0 0 0 [] 0
Caz+ (X 27303 M| emEs2| ssER2 0.141 0.161
K+ 1.54E-03 39 295] 129B-03] 148E03] 1S0E-03| 164803
OH- 417 A00E+05 | AASE+O4 20,0 259 53.0 612
[NG3- 0572 200E+04 | 1.75E+03 0485 0.554 0.591 0610
[No2- 0558 249E+04| 2176403 0.79%9 0923 099% 1.0
[cosz- 0121 4.05E+03 3%| emEm| osEm 0141 o161
PO43- 0 0 0 0 0 0 [}
S042- 8.39E-03 433 ¥6| 704603 8I10E03| BETE3| 894E0I
Si (as §i032-) 201E-02 318 278 1.69E-02 194E-02 |  B.IBE-02 0.475
] 0 0 0 ] [} [}
7.07E-03 41 123]  593E-03| 683E03]|  730E-03| 7.53E-03
0 [ 0 0 0 0 [
0 0 0 [ 0 0 [
[] 0 [ [} [}
[aiyoolate- 0 0 o o ] [ []
acetate- 0 0 0 0 0 [ [
[cxalate2- 0 0 0 [ 0 0 [
DBP 0 [ 0 [] [] [ 0
jbutancl 0 o [ [ [ [] 0
[NH3 205E-04 197 0171 L6IE-04 LB0E-04| 238E-04] 249E-04
Fe(CN)6d- [l 0 [ [ (] [ []

*Unknowns in tank solids inventory we sssigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rav. 4

[ Single-Shell Tank 241.5-109
SMM Composite Inventory Estimate

Physical
Proj -95CI -67C1 +67CI - +95 CI
Total SMM Wast 3.10E+06 Gep)| @akga) - — — — —
Heat Load 3.87 (kW) (3E+04BTUMD] — 364 375 400 40
[Bulk Density* 1.6 (g/cc) — — 150 163 168 169
(Water wt% 309 - — 286 26 323 347
TOC wt% C (wet 0.340 e — 0.304 0321 0.358 0375

Chemical -95.Cl -67.Cl +67.Cl' 498 CL
Na+ 151 210805 6316405 137 145 156 160
A+ 208 3I8E+04 | 103E+05 181 194 223 215
Fe3+ (total Fe) 9.65E-03 325 1.01E+03 7.85E-03 8.73E-03 L.OSE-02 1.14E-02
=S 0213 G6BE+03 | 207E+04 0.159 0.188 0218 0223
| 7.TED4 %2 34| “701E04] 739E04] 817E04|  m3sEO04
|_I:AJ+ 1.75E-08 IATE03]| 4SE03] 1 0E08| 152E08| issE-08]  220E.08
Hg2+ 6.38E-06 0.797 247] 617506] GME06] G66E06]  6.74E-06
2 (a8 ZIO(OH)2) 1.60E-04 8.82 273 1.46E-04 1.S1E-04 1.66E-04 1.74E-04
Pb2+ 781E-04 977 303 6.60E-04 7.19E-04 8.43E-04 9.02E-04
[Ni2+ 6.208-03 20 681] 600E03] 610E03| 63IE03| 641D
S+ 0 0 0 0 ) [ ]
Mn4+ 3.14E-03 104 k22 2.27E-03 2.70E-03 3.58E-03 A.00E-03
Caz+ 317602 767] 23S0} 277E02]  296602] 33Ee2| 3w
}1_(4 63TE-2 1S0B+03] 46SE+03| smEo2| 603e02] 674E02|  693ED2
o 176 ] IR T BT 135 Yy
[NO3- 504 189E+05 | SASEHS 462 [T 521 521
[NO2- 285 TIIE+04| . 24SE+0S 248 265 3.05 323
Co32- 0.295 107E+04 | 332E+04 0266 03280 015 o317
PO43>- 6.49E-02 AMEH3 |  LISEr04|  smE02]|  eoeco2| essE0z| emEm
5042 0.190 TI0EF04|  342E+04 0.143 0.163 0215 0239
Si (as 8i032-) 7.16E-02 121E+03 |  3.76E+03 S.92E-07 6.53E-02 7.79E-02 8.40E-02
F- ATIED Q7] 132B+03| 305£02] 333E02]|  40EO2|  43IERM
C1- 0.256 SATE+03 | 1.69E+04 0.226 0.240 0273 0.374
C6H3073- 23302 266E403 | BNEH03|  21sE02]  224E02| 2428 02]  2.50E.02
F_UTM- 232E-03 403| 125E+03 LISE-03 LTIE03| 292E-03|  3.50E-03
HEDTA3- IBOE03 629] L9SE+03| 1476-03] 260E03] So0E03 |  6a7E03
glycolate- IBSED? L74E+03 |  SHE+0I]  217E02| 290502] 4amE2|  ssEe
acotate- 2NE03 %63 28| 219803] 24eE03] 29cE03] 321203
foxalate2- 2.29E-08 L22E03{ 37TTEM| 204808 216E08] 241E08| 253E08
[DBP 1.55E-02 LOTE+03] 6OBE+03| 124g02| 1mE02| 170E02]|  iBSE2
[butanal 1.55E-02 6931  215E+03 1.24E-02 1.39E02 L.70E-02 1.BSE-02
[N TEIED2 7] 24E403| ep02| emE02]  870E02|  996E02
[Fe(CN)64- [ ] [ 0 [ 0 9

*Density is calculated based on Na, OH-, snd AJO2-.
tWater wt% derived from the difference of density and total dissolved species.
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HOW Model Rev. 4

[ Single-Shell Tank 241-5-109
|__ Total Inventory Estimate®
[Pryscal
[Properties 95 CI +67.CI +67 CL - 495 CI
Total Waste 3.18E+06 !52] (507 — = R — ol
[Heat Load 387 W) (LRE+4BTUN)| e 364 7S 401 403
[Bulk Densityt 1.66 (g/co)) — — 160 163 168 169
(Water wt¥%t 30.7 e — 284 294 32.1 34.4
TOC wt% C (wet 0.331 — — 0.295 0313 0348 0.365
‘Chemical 98 CE i 6YCE %61 Cl 398 C1
Constituents | mole/l ppm kg . (molefl) . (mole/l) (molell) {molell) |
[Na+ 149 207E+05 | 6.60E+05 135 143 154 158
A+ 231 376E+04|  1.20E+05 205 218 246 241
Fe3+ (total Fe) 1.36E-02 49|  L46E+03 119602 127602 1.45E-02 1 54E-02
Cr3+ 0.207 SAEH03 ]|  207E+04 0.155 0.183 0212 0217
W 7.58E-04 955 304]  6RIEDAl  T20E04| 796E-04|  83IE-04
a3+ 1.70E-08 143E-03| 454E-03| 126E-08] 143E-08| 199E-08| 21SE08
hw 1.11E-04 134 427 1.09E-04 1.10E-04 1.11E-04 1.12E-04
21 (as ZIO(OH)2) 1.56E-04 8.57 273 1.42E-04 1.47E-04 1.62E-04 1.69E-04
Po2+ 3.78E-03 4] 1SOEH3|  353E-03| 368E03| 38SE03|  390E-03
N2+ 6.07E-03 215 4]  sgrE03| so7E03)  617ED3|  627E-03
Se2+ [] 0 0 [ 0 0 0
[Mné+ 3.06E-03 101 322] 221803  263E03| 349E-03|  3.90E0I
Caz+ 340ED02 820 261E+03] 300Eg2| 320E02| 3sE02]| a7mE0r
= 62IED 14E+03 | 466E403| ssgEma| smsE2] 6STEM| 675ED2
OH- 134 137E+05 | 436E+05 118 125 142 139
lan— 493 184E+05|  S.86E+0S 452 AR 5.10 510
[NO2- 280 TTRES0A|  24BE+03 244 261 299 317
CO32- 0.291 LOSE+04 |  33SE+04 0.262 027 0.310 0.312
PO43- 6.32E-02 J62E+03] LISEHOA|  semE-02|  S90E-02] 64TED2| G6IE02
So4z- 0186 10BE+04|  3.42E+04 0.1% 0.161 0211 0233
Si (as S:032-) 7.03E-02 LISE+03| 3TEH03 5.82E-02 6.41E-02 7.64E-02 8.24E-02
3.63E-02 45| VREH3]  297E-02]  323E02| 39%EM| ANE®
0.249 5.32E+03 1.69E+04 0.220 0234 0.266 0.267
227E-02 29E+03] BIEH3|  210E02|  2umE02| 236E02) 2MED2
2.26E03 EAEE 1.12E-03 168E-03) 2B4E03] 34IE03
3.70E-03 611] ISSEHI] 143603 2ME03] 487E03]|  6.01E-03
aiycolate- 375E02 10E+03|  SME+03|  212802] 2,E02| 4sspm2] O S3E®
acetate- 263603 916 298|  2.3e03] 238E03| 2898.03] 313803
Joxalate2- 2.23E-08 LISED3|  3.77E-03 199E-08| 21IE-08] 23SE08| 247E-08
[DBP 1SIEQ 19IE+03| 6OBEV03 | 1218.02]  136E02]  1.66E02|  18OE-02
atanol TSIED To7|_ 20ED3|  1aipor]  iaeEwz| lesE02|  180E2
[NH3 TAE02 62| 24EH03]  soTE®| 66iE<2| BAE02] 970E42
[Fe(CN)64- o 0 O 0 [ o [}

*Unknowns in tank solids inventory are assignod by Tank Layering Model (TLM).
tWater wi% derived from the difference of density and total dissolved species.
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HOW Model Rav. 4

[ Single-Shell Tank 24]-S-109
TLM Solids Composite Inventory Estimate®
Physical
Properties 95 CI 67 C1 +67CI . +98 C1
Total TLM Waste 871E+04 O)] (130 — — — — —
Heat Load 1.22E-03 (W)| @WITBTUR)| 102603  1186-03| 126E03|  130E03
[Bulk Density 1.77 (g/cc) — — L47 1.57 192 2.02
Void Fraction 0.651 — — 0.488 0.557 0.780 0825
[Water wi% 45 — — 437 122 455 551
 TOC wt% C (wet 0 — — 0 [} 0 0
[Rediotogicat 95 CL ST 0L 6T CE 498 CT
IConstituents CVL pCVg Ci Gy (CVLy {CiL} {CVL)
H-3 1.01E-06 STIEQ4| 498E2| 633E07|  BIBE0T 113506 1.24E-06
C-14 1.09E-07 616E0s| S3TE0I]  o15E08 L.OSE-07 1.135-07 L16E-07
Ni-59 3.00E-08 1.7SE-05 L2E03]  2s0E-08| 299E-08|  460E-08 1.15E-07
Ni-63 290E-06 1.64E-03 013 343E-06] 280E-06|  431E-06 1.08E-05
ATIEG8 266605 232E03| 39cE 08| 4s6E08| 487E-08]  sozE08
237E-08 1.3E-08 LI7E-03 199E-08| 229E-08] 245E0R| 2.53E8
2.05E-03 116 lotf 1meos] 1sseo3f 212603] 218800
2.05E-03 L16 100] 1mE03] 19E03| 212803] 218603
L12E-07 $34e0s|  SSE-03|  9.42E.08 LO9E-07 1.16£-07 1.20E-07
9.13E-08 SISE0s| AME03 | 1gecoB| BmE08| 943E08] omEwe
784E07 40E04| 38E02|  6s7E07]  7STE0T(  BAGE-07[  BISE47
276E-13 LS6E-10] 136E08] a3p13]| 2666-13|  285E13| 204E.13
3SIEDT 1.98E-04 LBER| 204E07] 339E07]  362807| 374507
7.89E-08 446EQs| 3IBE03) geE08| 763e0e| mieEo8| saiEm
361E-08 204605 ITREGI] 303508| 349E08| 373508  3mSEH]
1.50E-09 B4TEQ7]  738E0S 1.26E-09 14SE-09 1.5SE-09 1.60E-09
1.65E-09 934p07] BMEOS| 13p 09| 160E09] 17E0S]  176E0
2.35E-03 133 116 197E03]  227E03] 243E-03]  2.50B-03
2.22E-03 126 109 187E03] 215E03] 230E-03|  2.37E-03
BATE0S ATRE-® 417)  7a0E0s] 818e0s] 875E05| 9.mEos
1756407 989E0s| B62E03| 17p07| 175E07|  176E07]  1.7E07
1.15E-06 GASED4| SESER|  9eEL L.LIE-06 L19E-06 1.226-06
8.33E-06 ATIE03 0Ml0| g27E06] 8E06| 83E06]  B.36E-06
283E-12 L.6OE-09 LYEOT|  237E.12] 27E.12 2928.12]  301E-12
292E-16 165E13| LME-UI]  290E.16] 201E-16] 292E.16] 293E-16
14SE-11 g19E09) TBEY] 1mEn| 1aen]| 1sen]  isseat
3ME-11 1.94E-08 L6SE06]  2.89E-1) INE-1L 35SE-11 I6TE-11
A13E-14 2ME-11|  203B08| 409E-14] A12E-4]  4I3E-14|  4M4E-14
A04E-17 228E-14| 199E-12]  33E17|  390E17]  4ITE17|  40E-1T
SATE-10 365E07| 3IBEOS|  s62e-10]  6a2E-10]  6TE-10]  690E.10
2.39E-11 135e.08] LIBEO6| yoeen| 226en1] 2eEn| 25U
1.43E-05 8.36E-0 78] 12605] 140E05| 1s4E0s|  1.58E0s
6.29E-07 335E04| IOB02|  sacE07| s95E07|  633E07| 6MEDT
326E07 1B4E04| 1S0E-02] 289607 3oee07] 30E07]  3.amE07
1 4E-08 8.14E-03 OS] 125E05| 136E05] LSOE-05|  1.54E05
54BE-09 309E06] 2TOENM|  4c0E09| 530E09|  semmo9|  ssaE09
2SIE-S 142802 1B 240E-05| 245E05]  257E05|  2.62E05
L61E-03 0908 P1] 1sE03| 157E03] 164E03]  168E03
227E-04 0128 M2f 247604] 22604] 232804  237E04
1.39E-03 0.782 682 1.32E-03 1.35E-03 1.42E-03 14SE-03
Pu-242 SSSE-09 3ME0s| 2BEM| sqmo9| sE09)  601E09| 6409
Am-241 40907 23E04] 20E0] agper] aesEar) amEe7] 436607
Am-243 ATE2 200609| IBEMT| 313p42| 3eoEa2] amse-12| 3972
Cri-242 I6SE09 2.06E-06 IRE04| 162E09|  365E-09] 366E09|  3.67E-09
Cm-243 8.3E-11 ATEG8| 410E06]| g7y 8.32E-11 8.35E-11 836E-11
Cm-244 1.30E-10 733E08| SWE-06 1.09E-10 1.25E-10 1.34E-10 1.38E-10
98 CIM $701(M #67CE(M 495 C1
Totals M P'g o oF o o
Pu 269802 (L) — | 12| 2sEm|  263602)  275E02]  281E2
U 0.181 244E+04 [ 2126403 0.158 | 0172}

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4
—

Single-Shell Tank 241-5-109
SMM Composite Inventory Estimate
-95 CI =67 Cl +67 CIL - -+95 C1
3.10E+06 @diga)] . — — o

387 W) e e 364 315 400 402
166 (gec)] — — 159 163 168 1.69
08 — — 286 296 323 347
0340 — - 0.304 0.321 0358 0375

A8 O T L 46T CL i 498 CT

CVL pCirg Ci {CiL) {C/L) {CVL) {CVL)
262604 0.158 90| 15504 19E04] 277E04]  271Ea4
c.14 34IE03 2.06E-02 638] 110E05| 1.0E05| 3.48E.05)  3.48E-05
Ni-59 2.29E-06 1.38E-03 428| 120E06| 120E06] 2348 06] 2.40E06
Ni-63 223804 0.134 a6 1.15E-04 LISE04| 228E-04]| 233E04
Co60 I49E05 2.10E02 652] BASE-06] B4SE-06] 3.53E0S| 3 SBE-0S
Se-79 3.50E-06 211E03 6541  207E06] 2.02E06| 403E-06|  4.54E06
[se-90 0.114 69.0| 214E+08 0.107 o111 0118 0122
Y-90 0414 690| 2U4EH0S] GISEMR] 635EM 0.118 0.122
26-93 L.TIE0S 1.036-02 39] oMmEN6] 9MEDS 19TEDS| 223E-08
[Nb-93m 1.26E-05 T6IE03 D6  748E06] 748E-06] 145E05] 1.63E05
Tc-99 243E-04 0.147 44|  1s7E04]|  199E04| 287E04] 330E4
Ru-106 S43E09 3ME06| 10E02]  200E09| 202E09| 6I9E09| 689E-09
Cd-113m 8.42E05 S.0BE-02 1ST)  400E05| 400E-0S| 1.00E-04]  1.16E-04
Sb-125 LME-M 8.68E-02 29| 295805f 295805| 146E-04] 148E-04
Sn-126 S.29E-06 3.20E-03 9901 309E06] 309E 06| GOE-06| 686E06
1-129 4.68E-07 28IE04 0875| 30mE07] 3mE07]  SS4E07|  636E07
Cs-134 1.53E-06 9.25E-04 286]  103E06| 1.03E06] 164E-06| 17SEDS
Cs-137 0277 167]  319E+08 0251 0263 0.293 0295
Ba-137m 0262 158] 491E+0S 0.196 0196 0277 0279
lﬁ-m L23E-02 74s] 23MEH4]  7IBED3)  TUBE03) LAED2]  LGOEQ2
IE:-!SZ 3.126-06 1.88E-03 38 1.298-06 1.29E06 ]  3IBE06]| 32306
Eu-154 5.5TE-04 0336 1OE+03| 1goE04] 1mE04] 690E-04| 74IE-04
Eu-155 1.79E-04 0.108 33| 7o00E0s| 709E0S| 184E-04] 188E-04
Rs-226 1.61E-10 9.TE-08| 3OIE04 1UE-10 L1SE-10 1.86E-10|  21E-10
Re-228 SME-08 359E-08 11| 23E08| 409E06| BOBE08| 104E-07
Ac-227 9.T2E-10 S8E07| 182B03|  6BIE-10]| 707E-10 112E-09 1.21E-09
Pa-231 431E-09 261E06| BOTE-03]  2maE9| 2B4E09| ABSE0S|  SIGE09
Th-229 1.4E-09 g5sE07| 265E-03| 6245-10] 101E09| LBSE-09]| 2.38E-09
Th-232 402609 243E06] 7SIE03| 202E09] 300E09] SOEDS| 6OIEDS
U232 3SIE07 218E-04 0676f 217607 28TE07| 447E-07] SIREOT
U-233 1.39E-06 837E-M 29| 83E07| 1i0E06| 17E06]  206E-06
U-234 841E-07 5.08E-04 157]  71E07]|  80SE47| 88IE07|  8.66E0T
U-235 148E-08 210608] 6MEQ| 313E08] 332E08] 36SE08| 3.5BE0R
U236 241E-08 146E0s| ASIE@| 230E08]| 23SE08| 247E-08| 249E-08
U-238 8.TTEAT SI0E-04 164]|  go7E07| SMEQ7|  9I7EL7| 901ELT
[Np-237 9.52E-07 STSED4 L7| smE07| 808E07[ 110E06]  1.24E06
Pu-238 L19E-06 7.19E-04 23] 861E07] 1.02E0s| 136E06| 152E06
Pu-239 44005 2.66E-02 823  3sse0s| 397E0s|  4mE0s|  s24EQs
Pu-240 7.24E-06 437E-03 DS  566E-06| 644E06| 804E-06! 8BIE-06
Pu-241 789E-05 4.76E-02 147 s6aE08|  674805| 9.04E05| 101E04
Pu-242 A%E10 258E07) 79E04] 293E.10]  3%E-10]  496E-10]  S62E-10
Am-241 S.66E-0S JEM 106]  409E0S| 486E-05| 646E0S| 7.22E.05
|Am-243 163E-09 98SE-07| 3OSE-03| jyap09| 137E09| 189B0S| 2.14E-09
Cm-242 L12E-07 6.TBE-05 0210] 37408 374E08 LISE-07 1LITE-07
Cm-243 1.01E408 6.09E-06 189E-02|  204E-09| 294E-09 1.03E-08 1.06E-08
Cm-244 LIIEYT 6.71E05 0208 376E08| 376E08| 136E07| 1:E07

98 CT{M 67 CL(M +67CL(M +95 CI

Totals M By or or

Pu 69E-04 (g/L) - 4BBE-04 T28E-04
U 9.92E-03 1436403 | 904E03|  9asE03] 10aE02| 1mEQ

*Density is calculsted based on Na, OH-, snd AlO2-.
+Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-5-109
Total Inventory Estimate®
95 CL -61Cl F67.CI: 495 (1
3.18E+06 () (mg — — . — —
387 GW) (1.32E+04 BTUM — 364 375 401 403
166 (g/oc)] — — 1.60 163 168 1.69
Water wttat 307 — - 284 294 .1 M4
|TOC wt% C (wet 0.331 — - 0295 0313 0348 0.365
Radiological AL STCT 36T CL 498 CI
Coustituents L. pCirg i CVL) | {CHLY  (CVL)  (CVIL)
H-3 2.35E-04 0.154 40] 1ae04] 148E 04| 270E04] 264604
C-14 332E-08 2.00E-02 638 108E05| 1.08E0S| 3.40E-05|  339E-08
Ni-59 223E06 1.4E-03 48| 117606| 117E0S|  228E-06]  234E-06
Ni-63 217504 0131 A6] L2Eo4| 112E04] 22E04|  227E04
[Co-60 34E-03 208E-02 652) 8ME06| BME06| 344E-05| 3.49E 0S5
Se-79 341E-06 2.05E-03 654 1.9TE-06 197606 | 393E-06|  442E-06
Sr-90 LATTY 672] 214B+05 0.104 0.108 0118 0.118
Y-90 alll 672| 2ME+0S] 619Em2]  6.19EM [ATE) 0.119
2r-93 1.66E-05 1.00E-02 3191  948E06]  943E-06 I92EDS]  2.17E-08
[Nb-93m 1.23E-05 742603 286]  729E06]  7.29E-06 1.41E-05 1.59E-05
Tc-99 237E-04 0.14 454 LSIE-04 14E-04| 280E04|  3E-04
Ru-106 S.29E09 3.19E-06 1.02E-02 197E-09 19TED9 |  604E09|  6.71E-09
Cd-113m 821E-05 495E-02 157]  390e0s| 3s0E0s|  9.76E-03 1.13E-04
ks_b-lzs 140E-04 BA4E02 29| 2a7E0S|  287E-08 L42E-04 1.448-04
Sn-126 5.16E-06 3.41E03 9%] 3oe06| 301E06] soaE06| cesE0s
1129 4.56E-07 2.75E-04 0873] 204B07| 3ME07| S.40E07]  6.20E-07
Cs-134 L49E-06 8.99E-04 286 1.00E-06 1.00E-06 1.60E-06 1.71E-06
Cs-137 0270 63| SI9E+0S 0244 0257 0285 0288
Ba-137m 0256 134  4SIE+08 0.191 091 027 027
Sm-151 1.20E02 724] 231E+04] c9op03] 699E03| 138E-02] 156E2
Bu-152 304E-06 1E3E-03 3841 127806 127806]  310E06|  3.15E06
Eu-154 SA2E-04 0327) 1OEH03]| 1 g4E04] 1B4E04| 67E04|  724E-04
Bu-155 LTSEA4 0.106 3361 693E0s| e93E0s| 1mE04] 1BIEO4
Rs-226 LITE-10 945E08{ 3OIED4]  jomE-10| 112E-10 182E-10]  206E-10
Ra-228 5.79E-08 349E-05 o111 227E-08| 399E-08|  787E-08 1.01E-07
Ac-227 9.48E-10 STE0T] 1BE0I|  G64E-10]|  689E-10 1.09E-09 1.18E-09
Ps-231 A0E08 25306 BOTEM | 27| 2709]  amBoe|  s2:E09
Th-229 138609 831E07] 265B03] GoeE-10) ossE-10| 184E09| 232E09
Th-232 391ED 236E06| TSE|  1om09| 292808] 491E00|  sB6ED9
U-232 352607 212E04 0676] 21E07| 280E07|  436E07] 524807
U-233 1.35E06 814E-M 29| suE07| 108E06] 167E06| 201E06
[U-234 1.20E06 723E04 2%] 113805] 116E06) 124E06| 1.22E06
U-235 SO0E-08 J01E0s| 960E02]| 47Eoe| amsEe| su7E08|  siE08
U-236 J19E-08 192508| 6IEQ2]| aopeoe| 313E0R) 325E08|  326E08
U-238 1.22E06 7.38E-04 23]  niseos| 119E06| 126B 06 12506
[Np-237 9.28E-07 5.59E-04 IB| esagor] 7msE07] 107E06| 121E06
Pu-238 1.90E-06 1.09E-03 3461 1a8E06] 16aE06)  197E06|  213E06
[Pu-239 BAIE0S SOTER 161 758E05|  799E-05| 8BIEDS|  9.23E0S
[Pu-240 1.29E-08 2.76E-03 2471 113g0s]  121E05]  137E0s]  144E0s
Pu-241 LI2EO4 STTED _ 26| soseos| 1oiEo4] t24E0s| 14E04
Pu-242 S6TE-10 J4E07| LOSED3|  436B-10] S00E-10| 6346-10] 698E-t0
Am-241 SSIE0S 33602 106] 300E0s| anE0s|  620E05]  704E05
[am-243 1.9E-09 o5E07| 3OSE03] uE09]| 134E09| 18eE9| 200Em0
Cm-242 LIOE-G7 S60E03 366E08 |  1.12E07] 1.LEW7
Cm-243 9ME09 592806 287609 101E08{ 1.03E08
Cm-244 1.08E-07 6.53E05 0.208 66E08|  366E08) 13E07] 148E07
 Totals
1.24E-03 (/L) 29| 109603] 11603
i I TAED2 | 20SE+03|  6E+03|  1asE02|  1WE02|  148E02)

*Unknowns in tank solids inventory are sssignod by Tank Layering Model (TLM).
tVolume average for density, mans avernge Water wi% and TOC wt% C.
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HNF~SD-WM-ER-352, Rev.

241-5-110

NORTH

PUMP PIT 10A

5
1
ono

CONDENSER
PIT

Ref: Alstad 1993
H-2-73189, Rev. 4
H-2-37533, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.7m [665ft]

T 0.38m (1.25ft] CONCRETE T R
W/ 3-PLY ASPHALTIC 1
WATERPROOFING

6.3mm 11, 4in] 4.04m [13.261t]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

22.86m [75.00ft]

0.38m [1.25ft]

CONCRETE 7.32m [24.00f1]

7.9mm [5/16in} Liner Height
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING - *
9.5mm {3/8inl
STEEL LINER W/ L0-30m {1.00f}
3-PLY ASPHALTIC TOP OF DISH ELEVATION—"
WATERPROOFING 189.41m [621.43ft]
Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4

[ Single-Shell Tank 241-5-110
TLM Solids 9’_’“2“.1“‘ Inventory Estimate®
Physical
95 C1 67 CI +67CI .. 495 CI
Total TLM Waste| 7538405 3 — — - — -
Heat Load 2.20 (kW) (7.50E+03 BTU/r) —_ 1.53 195 2.36 2.43
| Butk Density 1.76 (g/ec)] — ee 1.56 1.58 104 214
'Void Fraction 0.560 — — 0.185 0.309 0.719 0.723
[Water wt% 26.5 — — 648 127 383 394
TOC wt% C (wet 0 — — 0 0 0 0
Chemical . 98 CE 57C1 +67CL: +98 C1
Constituents mole/L mold/L) (molo/L) ‘tmole/L) . (moke/L) |
[N+ 807 LOSE+0S] 7. 407 447 132 160
A+ 788 L20E+05 | 9T0E+04] . 674 708 548 891
[Fe3+ (total Fe) 0833 2.64E+04 1.99E+04 . 0818 0825 0.841 0848
Ce3+ 4NE02 1ASE+03| 109E+03|  60i1E-03|  27iE-02 0411 0.835
[BT‘M 0 [] ) [ 0 0 ]
La3+ o J 0 [ 0 0 )
g2+ B66E-04 %3 743] 8s4E-04] 86iE04] 87E04| B7IE04
|z: (a8 ZIO(OH)2) 0 Q 0 0 0 0 0
Pb2+ 2.50E-02 S4B+ ] 221B403|  230e 02| 241E02| 2352|2672
Ni2+ 401E-02 1ME«03] 1OIEH3| a90e02| 3s3E02| 4sep02] amEm
Si2+ 0 0 0 0 0 0 0
Mna+ 0 9 o ] ) 0 0
Caz+ 0.199 4S3E+03 | 34IE+0D 0.140 0.168 0229 0258
K& S17E03 204 137 1e03|  aam03|  12E02|  123B02
OH- 290 28EH05| 211E+05 24.4 25.7 314 332
[NO3- 429 15IE+05]  LI4E+0S 0.169 0169 107 142
[NO2- 135 353E+H4 2.66E+04 0.307 0672 1% 190
[co3z- 0.195 6.78E+03 | 5.108+03 0.140 0169 0225 0258
P43 0 ) ] ¢ a ] []
5042 9.98E-03 34 0] 27mE03|  S62E03 1.29E-02 L29E-02
Si (as Si032-) 1.OSE-02 169 127 4.99E-03 7.24E-03 2.37E-02 4.35E-02
F- 0 0 [ [ 0 [ )
CI- ADER 84 6391 casE03| 20E02]  s66E01 0.125
CaH50T3- [ O 0 [ ] [ []
[EDTA4- 0 [ 0 0 [ ) []
[HEDTA3- 0 0 0 0 [ 0 [
gfycolate- 0 [ [ ] [ [] [}
acetate- 0 [ 0 0 0 9 [}
foxalate2- o [ 0 0 0 [] [
DBP 0 [ 0 [] ] [ [
butancl 0 0 0 ] [ [ [
[NH3 0201 195B+03| 146E+03| si7E02]  7.29E02 0213 0224
|Fe(CN)64- 0 Q [ 0 [ 0 0

*Unknowns in tank sotids inventory are assigned by Tank Laycring Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

[ Single-Shell Tank 241-5-110
SMM Composite lnventory Betimate ]
Physical
[Proj 98- CI -67.CI +67.CY. 498 €T
Total SMM Wast 1675406 0] enigd| — — e —
[Heat Load 209 6GW) n.:AEmalmmi)L — 1.9 2.03 14 218
Bulk Density® 1.59 (g/cc) — — 1.54 1.57 1.62 1.63
[ Water %% 346 . — 318 330 362 38.1
TOC wi% C (wet 0.569 - — 0441 0.503 0.634 0698
Chemical 98 CL 6T CL 6T CLE 498 CL
Constituents mole/L; Pppas kg {tmole/Ly !IIM! { ) {mole/L)
[Nat 139 200E+05 | 3.34E+03 126 132 14.4 149
A3+ 176 298E+04|  498E+04 161 1.68 185 186
[Fe3+ (total Fe) 9.82E-03 u 5751  775E03] 87703 1.09E-02 1.19E-02
Cry+ 0.163 $.33E+03 BSI1E+03 0.134 0.150 0.170 0.176
'a_.y $.12E04 107 1]  749E-04] 78OE04] BdSE04|  8.76E-04
La3+ 7.33E-06 0.643 1.08 S5.35E-06 6. 34E-06 8.43E-06 9.4E06
h;n 7.06E-06 0.889 19] 6mE06| swE06] 7a7E06|  7.28E06
|21 (as ZIO(OH)2) 142E-04 8.13 136 1.30E-04 1.35E-04 1.47E-04 1.54E-04
Pb2+ 8.62E04 2 87| 70304  7iE0s]  sade0d 1.02E-03
N2+ 5.7TE0Y 212 355 5.5IE-03 5.65E-03 S.85E-03 5.92E-03
S+ O v o [ ] o []
3.58E-03 13 206] 25E03] 307E03| 409E-03|  aseE03
298E-02 70| 1B} aespoz| 2me02] anEe| smEm
6.00E-02 JATESO3 | 246B+03| s3oE02| sesEm| 63E02|  eedE02
108 11SE+0S | 192E+05 934 103 113 114
156 1TTERS | 297E+05 430 444 466 469
235 736E+04| 123605 213 232 277 298
0.365 L38E+04]  2.30E+04 032% 0.347 0.384 0.397
6.36E-02 37EH3] 6EH3| seop02| so302] edsE02]|  659E-02
0.209 T26E+04|  2.10E+04 0.154 0.180 0239 0265
7.24E-02 LBEw03| 203403  smEm2| eseo2]| 7o7E02| semEwm
395E-02 am 76| 33E0| 3e3E02] 42mE02]| seE2
0235 S2EH03]  BIEHD 0210 0223 0.246 0255
1RE0 3MEL3|  SOE+03| 26Em] 27B02] 293 02| 30302
7.79E-03 141E+03 | 23SE403]| 27sE03| s21E03|  1o4E02|  129E-2
1.40E-02 24IE+03| 403E+03]|  396E-03]  88RE-03 19602  24E02
gtycolate- 695802 327EH3 ] SATEHI|  aiseop|  ssiE2]  saeE2|  emEm
acetate- A96E-03 184 7]  403e-03] a4se03| s43E03]|  se9ELy
oxalate2- 9.67E-06 0.534 0893] gs7E06] 9.1E06| 1.02E0s| 1.08E0s
DBP T83E02 241E403| 4B | amE;| 16E02] 200Em] 217E02
butanol 1.83E-02 89| 1O 143802 L6SE0Z} 200802 217E-02
| B 7I4E0 ] IMEH03| se3poz| 627E02| sdsE02| 9wmEm
[Feccmpes- [ [] o ) ) [ )

*Density is calculated based on Na, OH-, snd AlO2-.
tWater wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rav. 4

Single-Shell Tank 241-S-110
Tota! Inventory Estimate®
95 CI “67.CI +67CL . +95 Cl
2.42E+06 0% — — — — —

429 &W) (L4E+04 BTUM)] 361 400 449 4.50

1.64 (g/ox)| — - 1.5 158 173 LTS

[Water witet X — - 252 26.7 33 376
TOC wi% C (wet 0392 — - 0.304 0347 0438 0.482
Chemical G CLS6TCL L +67.CL 498 O
| ‘Constituents | - niole/l; ppes kg . (mole/l) (mole/L)  (mole/L) = {mole/t) |
Ne+ 122 1.71E+05 | 4.13E+05 104 109 139 143
= 353 SBIE04 | 14IEX0S 320 3% 370 382
[Fe3+ (total Fe) 0248 SASE+03|  2.05E+04 0244 0246 0250 0.257
Cr3+ 0.130 413E+403]  1.00E+04 0.116 0.125 0225 0337
| EE STIED 734 18| s3E04] ssaE0s]|  eooma] enEes
La3+ 5.25E-06 0444 108]| 380E06| 4SIE06| S9E06 |  6.70E-06
Hg2+ 2.56E-04 313 758 2.52E-04 2.55E-04 2.57E-04 2.586-04
[zx (s ZzO©OHY) 101E-04 361 1361  926E05| 9.s6E0s] 104E04| 1.09E-04
Iﬁh 7.85E-03 91| 240Ev03] 726E03] 7SIE03| SOSED3| 83IE3
[Ni2+ 1.5TE-02 562] 1.36E+03 L2SE02 L43E-02 1.68E-02 1.65E-02
s+ o 0 g o o ] [
2.54E03 85.1 206] 184e-03] 213503] 29103 325E03

7.88E-02 192E+03| 466E+03]| 627E02] TOOE02| RGGE02| 9.42E-02

A4SIE-0 LOSE+03| 26IE+03]| 400E-02] 4NE-02| 476E02| 499E-02

16.1 1.66E+03 |  4.03E+05 147 15.1 167 172

448 1.9E+03 |  4.10E+03 318 3 631 7.19

230 GATEHM ] 1.0E+05 1.83 200 1% 251

0317 TI6E+04|  28IE+04 0.291 0.304 0.330 0339

4.52E-02 261E+03|  633E403} 404E-02| 421E02] 460E02] 468E02

0.151 BBSE+03| 21SE+04 0112 0131 0172 0151

Si(as SI032°) SASE02 $32| 226Ev03] adsE2] 4sEm]|  SIER 646502 |
F- 280602 324 7| 2aEem]| 28E02| 300E02] 3ISEM
cr 017 386E+03 | 9.36E+03 0.162 0170 0187 0.201
[cstison- TOED? 2316403 [ SHE+3|  igepo2| 193E02]|  208E02|  215E-02
EDTA% ) ST} 235E+03] 1ose03| 3nwE03| 737E03| 9uTEOR
HEDTA3- 9.97E-03 L66E+I | AWEH3| 2m1E03|  631E03 137802 LT2E-02

]

atycolate- A94E-02 126E+03] SATEH3| aom02) 3o3E02| sesE02] 6SIEM
ncctate- 3.52E-03 127 307)  286E03]  3.8E03| 386E-03|  4.18E-03
oxalate2- 6.87E-06 0.368 U8B|  6wE06| 647EDS] 72706  TesEDs
DBP T30E-02 LO6E+03] 4ME3|  ose02| 117E02| ra2E02] 14E02
brstanct 130602 ses| impsdf yosE2| 117ER| 1eE02| 1@
| 0110 114E+03 [ 275E+03]  smgo2| 710802 0.119 0129
{Fecre4- a [ [] 0 0 [} 0

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Water w%4 derived from the difference of density and total dissolved specics.
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[ Single-Shell Tank 241-5-110
TLM Solids Composite Inventory Estimate®
Physical
[Pro) L] =98 CI 67 Cl +67 Cl.: 4+95:CL
Total TLM Waste 7SIEH0S 3 — — — — -
Heat Load 2.20 GW) (7.50E+03 BTU), — 1.59 1.95 2.36 243
Bulk Density 1.76 (g/ec) — — 1.56 1.8 204 214
Void Fraction 0.560 — — 0.185 0309 079 0723
(Water wt% 265 — — 648 127 383 304
[TOC wt% C (wet 0 — — 0 ] [ 0
95 CL: - 61CL 467 CL 498 €1
HCUg Cii Oy - (CIL) - (CVL) VL
1.32E-02 99| 262806] 118E05| 32sE0s|  325E0s
1.03E-03 0772} 2278-07| 8.58E07] 2.44E06]  2.44E-06
§.65E-03 SO1) 8asE06] 103E-05] 128E-0S| 12605
0621 68| 7moE4]| o6iE0al LisEw3[  1isE03
Co-60 7.14E-07 406E-04 0305| oo0se08| 33E07] 964E07]  we4E07
Se-79 3B4E0T 2I8E-04 Ol64] 4mEo8| 1mE07]  S1BE07]  s64E06
Sr-90 0732 416] 31IE40S 0522 0640 0.802 0814
Y-90 0732 416| 313E+08 0.522 0640 0802 0814
Zr-93 1.81E-06 1.036-03 0.774 2.28E-07 8.60E-07 2.45E-06 2.39E-05
INb-93m 1.485-06 SAIE-04 0633 1B6E-07| 703E-07] 200E06|  2.53E0S
Tc-99 1.26E05 719603 S41) 1se06| 601E06| 17E0s|  17mE0s
Ru-106 2.02E-12 LISE09] 866E07) ampa3| omea3| 2mea2| 2mEn2
Cd-113m S.58E-06 317E-03 23] 704e07| 265E06]  7SE-06]  7.34B06
Sb-125 1.05B-06 SITE4 0449 LISE07]  SOIE07 1482E-06 142606
Sn-126 5.89E-07 3.35E04 0252] 7428-08] 280E07] 796E07] 903606
1-129 243E-08 1.38805 LME-02}  3.06E-09 LISE-08] 328E-08| 3.28E-08
Cs-134 21BE-08 124805  93IE03|  60iE-00 1238-08] 2BIEGB|  2B1E-08
Cs-137 446E-02 254} 19IE+04 1nE02)  2518-02|  STE! 5.TTED2
Ba-137m 422502 240( 1SIEWMf  1asE02| 230E02[ S4sE02|  s4sE02
Sm-151 1.376-03 0B 5| imE4]|  60E04] 18SE03| 208602
Eu-152 3.SSE-06 3.1SE-03 237] s4E06| 545E06] 560E-06]  S.60E-06
Bu-154 1.7E05 9.90E-3 738] 219E06] 820E06] 233E0s] 233608
[Bu-155 262E-04 014 12 256E04] 239604 264E04|  264E04
Ra-226 8.52E-10 ABEQ7] 3SEDA]  17E10]  ATE 1.23E-09 1.59E-09
Re-228 7.36E-15 4lgei2] 31B09]  720eas|  7amEas|  7aEas| raEas
Ac-227 375E09 2.13E-06 161E03F  2.44E-10 LSSE09] SOIEMS| BOELY
Pa-231 5.T3E-10 325B07f 245E04] 730e1| 2mE-10]  162809] 1mE0s
Th-229 1 40E-12 T9E-10|  SSE0T 137E-12 1.38E-12 LAIE-12 141E-12
Th-232 A74E-16 269E-13] 20310 6isE17|  226E-16]  639E-16]  6.39E-16
U-232 141E-10 SO4EG8|  6O0SE0S 1.23E-10 1.ME-10 147E-10 LSIE-10
U-233 524E-12 INE] 2UE06|  4s7E12|  a9eE-12)  sadE-12]  sseE2
U-234 324E-06 1.84E-03 13| 2mE06| 307E06|  3ME06] 345506
U-235 138E-07 TRIES| SMER 1.20E-07 L.30E-07 L43E07 146E-07
U-236 TOTED8 40E0s| 30E0| cicE08] 6esE08| 734E08|  753E08
U238 3.16E-06 L79E-03 135] 275E06] 2Ew6| 328E-06]  336E06
INp-237 8.22E-08 46TE0S]  33IED2 LO4E-08|  391E-08 LIIE-0? LIE07
Pu-238 1.05E-05 SS9E-03 451 oo7e06] 9mEo6| 113E05) 120805
Pu-239 7.13E-04 0405 S| coeE04| 660E04] 767EQ4|  BIBE-04
Pu-240 101E-04 S.76E-0 O4| soapos] e3IE0s]  19ED4}  116E-04
[Pu-241 6OTE04 0.345 260] s519804] SEM|  652E04]  696E-04
Pu-242 2.68E-09 153808 LISEO| 22p00] 2aE09] 280Em|  309E00
Am-241 6.46E-06 367E0 2761 m16g07] 307E06] 87mE06]  113E04
| Am-243 G.04E-11 3408 23E0S|  761E12|  287E-11 8.16E-11 1.0SE-09
ICm-242 1.28E-07 T25E08] SASEO2{  1aspo7|  126E07]  129E07(  129E-07
Cm-243 2.92E-09 1.66E-06 125603 286E09| 289E08] 295E0|  295E-09
Cm-244 2.16E-09 L23E06] OBEOM|  amE-10]|  102E09] 292E00|  29E09
95 CT(M. 67 CLM +67.CI(M . +958 CI
Totals M oF of ar or
Pu 119802 @] — sio] 1oE02| 1we02] e 13E®
U 397802 | SIEN] 4vaEr3] samor] dmp] avem| amEw

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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Single-Shell Tank 241-5-110
SMM ite Inventory Estimate
95 CL -67 C1 +67CIL . 495 Cl
1.67E+06 (277% — — — .. -
2.00 kW) (LI4E+03BTURD| 196 200 2.4 218
1,59 (g/oc)] — — 154 1.57 162 163
Water wi%t 346 — — 8 10 %2 31
TOC wi% C (wet 0.569 o — 0441 0.503 0634 0.698
Radiclogical 98 CL: i TCT  $61 CE: 498 CT.
 Constitienty LCUL pCUg Ci {CL) " {CVL) {CV/L) {CVLy
H-3 2.65E-04 0.166 278 1.38E-04 138E04| 273E04]  275E-04
C-14 367E08 2.30E-02 85|  102E05| 102E05|  3TIEDS] 37T4E0S
[Ni-59 2.28E-06 1.43E-03 23] 103E06| 1.03E06] 234E06] 2.40E-06
[Ni-63 223E-04 0140 24| 9osE05| 99se0s| 229E04] 235E-04
Co-60 39BE0S 249E-02 A7) 937E06| 937E06| 403E0S| 407E0S
Se-79 3.35E06 223603 372|  186E-06|  1.8E-06| A16E06|  47SE-06
Sr-90 0115 719  120E+05 0.106 0.110 o119 0123
Y-90 0115 720] 120B405]  seE02| 562602 0.119 0.123
2r-93 1.74E-05 1.09E-02 183] 8o4E06] 894E-06] 205E-05| 2.34E-05
[Nb-93m 1.27E-05 7.95E-03 133]  674E06  6T4E06 1.48E-05 1.69E-08
Tc-99 2.62E-04 0.164 274 163E04] 21IE04| 312E-04| 362EM4
Ru-106 6.TBE-09 425E06| TIOE03|  28sp-09| 28SE09]  76SE-09|  8.45E-09
Cd-113m 9.11E-08 SE-02 955]  403E0S]  4.03EDS 1.09E-04 127E-04
Sb-125 1.69E-04 0.106 17|  373E05|  3TIEDS 1.71E-04 1.T3E-04
{Sn-126 537606 337E03 363 283E06] 2BED6|  629E6|  717E-06
1-129 $.04E-07 3.16E-04 0528| 3.13E07| 406E-07| 603E-07]  6.98E7
Cs-134 2.03E-06 127803 212| 10FE06| 142E06] 222E-06] 241E-06
Cs-137 0.261 164] 2.73E+03 0.241 0.248 027 0
Ba-137m 0247 155]  2.99E+05 0.166 0.166 0.2 0.264
Sm-151 L25E-02 784| 1IEHM)  gsTEOI]  6STE-D3 1 46E-02 1.67E-02
Eu-152 J69E06 231E-03 387] 15906] 1s9E-06] 383E06| 397EDS
Eu-154 6.36E-04 0399 667] 212E04] 212504 789E04| 8S0E-04
Eu-155 2.16E-04 0138 26|  90se0s] 90sE0s{ 224E04] 232E04
Re-226 1.49E-10 9.33E-08 136E-04|  9.62E-11 $.62E-11 1.68E-10 1.86E-10
Ra-228 118807 7.38E-05 0123] 438E-08]| 825E08 199E07| 202607
Ac-227 9.33E-10 SBSE07] 9TEO4|  628E-10] 628E-10 1.04E-09 1.15E-09
Pa-231 432609 27E06| 4S3E-03| 263E09| 263E-09| 494E09] SSIEDO
Th-229 278609 174E06 | 291E-03| 126E09| 200E09| 367E-09| 463E-09
Th-232 7.86E-09 493E06] B2SEDI]  405E09| S92E09| 9BIED 1.17E-08
(U-232 6.26E-07 3.92E-04 0.656 3.49E-07 4B4E-07 7.89E-07 9.64E-07
U-233 240E06 1.31E-03 22| 134E06]  IBGE06] 303EDS|  369E-06
U-234 8.08E-07 SOTED4 0847 770B07] 788E07] S0E7| 836E07
U-235 320608 206E08| 345E02| 312E08| 320E08| 338E-08| 341E08
U-236 249E-08 156E-0s| 261E02] 240E06| 244E08| 253E-0R) 2STE-08
U-238 8.99E-07 S.64E-04 053]  p60E-07| 879E07| 922E07] 9.26E07
INp-237 9.T3E07 6.10E-04 L 102]  6a9E07] BOTEOT]  LIME06| 130E06
Pu-238 1.36E-06 852604 12] omeo7| 11sEw6] 155E06| 174606
Pu-239 AG4E0S 291E02 #6] 366E0s| 414E0S|  su3E05|  s6IEQ0S
[Pu-240 7.86E-06 ASIEDY B24| 60SE-06] 604E06| BTEDOS| 967ED6
Pu-241 $.18E-03 S.76E-02 9%62] 6s0E0s| 785E0S| 105E04) LISED4
Pu-242 S.03E-10 3.15E07] S27E-04] 348E-10) 424E-10] SEE-I0]  6.38E-10
Am-241 S.83E-05 3.66E-02 612] 40EDS| 49EDS| 676E0S| 764E0S
Am-243 1.98E-09 124E06| 207E03|  14IE09| 16BE09| 228E09| 257E-09
Cm-242 137E07 $.60E-0S 0.441  s09E08| 50908 1.42E07 1.48E-07
Cm-243 127608 798E06| L3E02]  4s0E-09] 4soE09| 13E08] 137E8
Cm-244 1.33E-07 8.32E-08 0.139] 479508 ATOE08 L61E07 1.80E-07
495 CI(M 67 CLM +67.CIi(M. 495 CI
Totals M s
[Py 577504 L] —
U 9.33E-03 | 1.39E+03 |

*Density is calculatod based on Na, OH-, and AlO2-.
+Water wi% derived from the difference of density and total dissolved species.
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| Single-Shell Tank 241-5-110
Total Inventory Estimate®

Physical .

[Properties: 95 C1 67 C1 +67 CL 98 C1
Total Waste 2425406 (kp) [T — — — —
Heat Load 4,29 (kW) (1.46E+04 BTUM0)| eee 3.61 4.00 449 4.50
[Bulk Densityt 164 {gles)] — — 136 1.58 1.7 L7
(Water wt%t 2.1 - - 252 26.7 363 376
 TOC wt% C (wet 0.392 e = 0.304 0.347 0.438 0.482
Radiological 95 CL. B1CL  +67CL  +98Cl
Constituents Ci/g Ci GV (CULy - (CL) L (CVL)
H-3 1.95E-04 0.11% 288 1.05E-04 1.05E-04 1.98E-04 2.02E-04
C-14 2.66E-05 1.62E-02 33 TTIED6|  7.TIE-06 268E05| 2.TIE0S
INi-59 501E-06 3.0SE-03 TA| 407806  4.12E06]  SIEDE)  S24E-06
Ni-63 ATSE04 0289 TO1] 38TE04| 3ISTED4| SOSED4| A9TE4
Co-60 284E-03 1 T3E-02 420] 6BoE0s| 6BED6| 288E-05] 291505
Se-79 263E06 L.60E-03 38 LAIE-06 1.43E-06 3.07E06 401E-06
590 0.293 179] 433405 0233 0267 0314 0315
Y-90 2293 179]  43E+08 0233 0252 0314 0315
Zr-93 1.29E0S 785E-03 190] 638E-06| 688E-06| 1SIEDS| 18BTE-0S
[Nb-53m 9.43E-06 5.74E-03 135 smeos] smeos| 110E0s] 187E05
Tc-99 1.89E-04 0113 280 LISE-04 1.53E-04 226E04| 261E-04
Ru-106 ABIE09 293e06| 7I0E03| 2mE09| 209E09| Sa4E09] 6.00E09
Cd-113m 6.63E-05 AMED 95| 3mEes| aoEas|  7e4E0s]|  919E03)
Sb-125 1.20E-04 73260 1771  268E-05| 263E05| 12E04] 123E04
|sn-126 3.98E-06 24303 S88| 218E06] 218806 464E06] 620E:06
1129 365E-07 2.29E-04 05391 229E07] 203E-07]  43SEQ7]|  S.03E-07
Cs-134 144E-06 8.80E-04 2.3 1.01E-06 1.DIE-06 1.58E06. 1.T2E06
Cs137 o.198 121 293E+05 0.184 0.189 0.205 0211
[Ba-137m 0.188 4] DTS 0.130 0.130 0194 0.200
Sm-151 9.27E-03 565] 13TE+04]  sosE03| soeEw3| 108E02]|  1.MEG2
Eu-152 423E-06 2.58E-03 64| 27mp06] 27e06] 43E0s] 44806
[Eu-154 4.5TE-04 027 674] 1S6E-04| 156E04) SGSED4| 6O9ED4
Eu-155 29E-04 013 38| 140E04| 140EG4|  235E-04) 241B04
Rs-226 352E-10 215607] SWEO4| 3 soE-10| 254E-10|  ASIE-10|  SASE-10
Ra-228 8.36E-08 S09E0S 0123}  346E08| S86E08| 113E-07| 1.44E07
Ac-227 1.75E-09 107606|  23E03|  gagE-l0] 118E09| 2:E09] 287E09
Pa-231 IMED 1o/os| 4TEG|  203e09] 203809| 367E09]  6.36E-09
Th-229 197609 12006 2S1E03] B97E-10) 142E09] 261E09| 3 WE0
Th-232 5.59E-09 340B06| 825E03| 2msE09| 420E09| 697E-09| B.IE-0S
U-232 A4EDT 27IE04 065] 248£07] 344E07] SGIE07| 68SE-07
U-233 1.708-06 LO4E-03 22| 953E07| 13E06] 245E06) 262E06
(U-234 1SIE06 9.21E-04 23] 1wE06] 146ED6] 155E06| 1.STE-DS
U235 6.32E-08 385E0s| 933E02|  smiEo8| 6uE0R| 647E08| 638E08
U-236 IRE0E 232805) SO3E02| 3ssp08| 371E08| 3s9EoB]  395E08
U-238 1.8E-06 9.4GE-04 29| ju4E06| 1SIED6|  19E06]| 161E0S
[Np-237 715607 435E-04 105}  asse07| s97E<7| 833507 94707
Pu-238 A.02E-06 243603 S59] 363E06 IMED6| 422ED6|  440E06
Pu-239 240E04 0.146 354]  212E04| 226E04|  254E04] 267E-4
[Pu-240 350505 213802 S16]  310E0S| 329E-05] 37E0S| 389E-0S
Pu-241 2.41E-04 0.147 3% 2.1BE-04 229E-04 2.53E-04 2.64E-04
Pu-242 L13E-09 69oE07| 167E03| 1o2B09| 108E09| 1.09E-09] 1.24E09
Am-241 4.33E-03 2. 64E-02 639 3.05E-05 3.63E-05 499E-05 712E-08
Am-243 142609 865E07] 210E03| 10209 121E09| 163E-09| 1B4E09
Cm-242 1ME07 BIBEDS 019} 73E08} TMEDB)  18EDT)  1MEDT
Cm-243 9BBE-09 6OE06] 146E02| 404809 40aEo09| 1.02E-08| 1.0SE0B
Cm-244 9.43E-08 5.T8E-08 0.140] 347e08 347E08] 1LISEOT|  1.28E07

08 CI(M 67CLM +67 CL (M. +95:C1

Totals M ot er of: or.

[Pu 387E-03 (/L) — 37 3.40E-03 363E-03 4.10E-03 4.33E-03
U 181E02 | TGEF3| 6IEWI| 167E02|  175E02]  U86E-02]  18SE-m

*Unknowns in tsnk solids inventory are assigned by Tank Layering Model (TLM).
+Volume average for density, maxs average Water wi% and TOC 1% C.
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TANK 241-8-111 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd qtr 1952 Diameter 75 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 758,000 gal
Watch Lists Hydrogen & Organics Cascade Tank to 241-8-112
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 596,000 gal
Partial Interim isolation (Pl) Dec 1982 Waste Type NCPLX
mion Prevention (IP) - Drainable interstitial Liquids 195,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 134,000 gal
Riser Number(s) Size Saltcake 447,000 gal
11, 14 4 in Sludge 139,000 gal
6,7, 8 12 in T Supernatant 10,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 83°F Date Aug 10, 1988
Maximum Temperature 97°F Montage Number 94041033-17CN
Date arch 9, 1991 - March 1, 1992 || Photo Set Number 89081043
Elevation from tank bottom 0.5t 2.5ft 45ft WASTE SURFACE LEVEL
Riser Number 4 Devices Auto and Manual ENRAF
Minimum Temperature 65.2°F Max Level 204.255 in
Date April 18, 1992 Date Dec. 12, 1995
Elevation from tank bottom 30.50 ft Min Level 202.5 in
Riser Number 4 Date Feb 11, 1991 - March 13, 1994*

* Numerous dates in this time span.
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WHC-SD-WM-ER-352, Rev. 1

REFERENCES

* ANDERSON 1890
*%*  WELTY 1988
*%% BORSHEIM AND KIRCH 1991
©  HANLON 1996i

NOTES:

VOLUME
(GALLONS)
870,500

837,500
804,500
771,500
738,500
705,500
672,500
639,500
606,500
573,500
540,500
507,500
474,500
441,500
408,500
375,500
342,500
309,500
276,500
243,500
210,500
177,500
144,500
111,500
78,500
45,500
12,500
0

WASTE TYPES R: £B: EVAP: NCPLX: TANK INFO:
TIME LINE PNE: CONSTRUCTED 1950~ 1951 s
MINAL CAPACITY: 758,000 GAL
(ANDERSON 1990) DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
NONE: 75 FOOT DIAMETER TANK
PRIMARY ADDITIONS :
TIME LINE
(AGNEW 1995)
L X
o 2
Q =
z Zz s 2 L x
— = & [T © —
g og e z 8
O ox ¥ 72N & 2
Sw >0 © 03 @ o
Wl wZ " 09- =% =
] Y *, 14 25 -
2 * - O &
T e * o + £ Qe A
26' 312”T 2% S * 2do * - S5
7 2 : w2 5 83 22
T 2 : Yof I35 =0
24" 288"+ £ T L =
[y [Pt
B v 1 Z5
T A L5
A, z N
22' 264"+ 13 2 3
1% < N
4 | b a2 x°
20' 240"+ 11 é% g
g scenote 2 — ) I b —— 2
T S [
3 - 4
18' 216"+ 3
16' 19271
14 168"+
12" 144"+
10' 120"+
8 96"
Vo KNUCKLE
6 72 ‘fTOP
4 48T
. KNUCKLE
2 24 -/'smom , :
0' O” T 1 T T I T T T T I T T T T ‘ T T T T - = “ - T 1
1945 50 55 60 90 ?}
DISH BOTTOM

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1890.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

£8: EVAPORATOR BOTTOMS

EVAP: EVAPORATOR FEED

NCPLX:  NON-COMPLEXED WASTE

PNF: PARTIALLY NEUTRALIZED WASTE
R: REDOX HIGH-LEVEL WASTE

TOTAL WASTE LEVEL (SUPERNATE)
TOTAL WASTE LEVEL {SOLIDS)
SOLIDS LEVEL

INTERSTITIAL LIQUID LEVEL
SOLIDS

S TANK FARM
CASCADE

O-O-®

u.s. DEPARTMENT OF ENERGY

Richland Operations Office

FLUOR DANIEL NORTHWEST, INC.

241-S-111 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1952-1996
SOUND/NON-STABILIZED TANK
WATCH LIST: HYDROGEN & ORGANICS

5% [TES-TKS-E77 s

12/96
SCALE NONE IJOB NO. lsnsn 3 o0oF 1
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HNF-SD-WM-ER-332, Rev. 1

241-5-117

CONDENSER
NORTH PIT

04

OB c2

PUMP PIT 11A

2 4
OL’)OO

O

[e]

6

2 Cca

CONDENSER
PIT

Ref: Alstad 1993
H-2-73190, Rev. 4
H-2-37534, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.4m [664ft]

ST . 38m [1.2561] CONCRETE dmll AR

W/ 3-PLY ASPHALTIC ‘
WATERPROOFING =

4.04 .

6.3mm [1/4in] m [13.26f1]
STEEL LINER W/
3-PLY ASPHALTIC

22.86m [75.001t]
WATERPROOFING

0.38m {1.25f1]
CONCRETE

7.9mm [5/16in]

STEEL LINER W/
3~-PLY ASPHALTIC
WATERPROOFING

5mm (3/8in]

9.5m
STEEL LINER W/ L0.l‘>0m {1.00ft] /
3-PLY ASPHALTIC TOP OF DISH ELEVATION

WATERPROOFING . 189.12m [620.43f1]

7.32m [24.00ft}
Liner Height

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3
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241-8-111

TANK LAYER MODEL ESTIMATE

399
66
12
2o
R1 CWR1 SMMS 1 UNK

Waste Type

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997).
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

f Single-Shell Tank 241-5-111
TLM Solids Composite lnvmigx Estimatc®
icsl
Pro) =95 CI £7CI +67 CI:: 495 C]
Total TLM Waste 5.19E+05 ()] mokga) o o — —
Hest Load 163 GW)) (SSCE+BTURY| 118 144 175 180
Bulk Density 1.76 (g/ec) — — 1.5 157 206 217
Void Fraction 0.554 — — 0.151 0.284 om4 [
Water wt% 266 — — 539 120 94 27
TOC wi% C (wet 4 e — [] 0 0 0
Chemical “9%8CY HTCL 461 CL 95 €L

Conslitoents mole/L Cppa (mole/L) " (mole/L} " (mole/L) - : (mole/;
[Na+ 8.09 106E+0S|  SA9E+04 379 4 136 166
AT 764 LITEHS | 6.08E+04 681 703 807 838
[Fe3+ (total Fe) 0.883 280E+04 | 146E+D4 0.857 0874 0.891 0.899
[Ce3+ 327E0 1.56E+03 89|  630E03|  290E2 0.442 089
[B3¥ 0 0 [] o ) o o
La3+ 0 [] [ 0 [ ] [
I}_igh 6.28E-04 716 372 6.1BE-04 6.24E-04 6.30E-04 6.32E-04
|1 (as ZZO(OH)2) 0 0 0 0 [ 0 [
Pb2+ 181E-02 2136+03] LI IEW_!‘ 1.66E-02 1.74E-02 1.87E-02 1.94E-02
[Ni2+ 430E-02 14E+03 746 3.11E-02 3.78E-02 4.70E-02 A6IE-02
s+ 0 0 g 0 ] [ ]
Mnd+ 0 0 [ 0 0 [ 0
[Ca2+ 0205 4.66E+03 | 242E+03 0142 0.173 0237 0268
& 9.73E-03 216 12] 1 0503|  assE03]  131E02]  131E-02
[0 %1 2716405 | 1AIE0S 47 257 298 311
[NoT 436 161E+0S|  835E+04 0.1 0,139 1.5 152
[NO2- 138 IGIE+04| 1 8SE04 02% 0.6% 197 197
[co32- 0.205 G9BE+03 | 362E+03 0142 0173 0237 0.268
PO43- o 0 0 o 0 [ [}
S0&2- 101E-02 551 86| 23803 sapo| 13E02] 1mEm
Si (as 5i032-) S9IED 158 22| 3pm03] ezmEo3] 194E02| 338802
F- 0 0 ¢ [ [] [ []
& 44BE02 902 48| cose03] 21502} 603E02 0134
[Cers0T- 0 0 ] 0 [] [ 0
Em& 0 o o 0 0 [ [}
[HEDTA3- 0 o o 0 0 o [}
etycolate- [) 0 0 0 0 [ 0
ncetate- 0 0 0 0 0 [] 0
oxalate2- ] 0 0 0 [ [] [}
OBP o 0 o o [ ] ]
butancl 0 0 o [ [ 0 0
[NH3 0.216 2095403 |  1.09E+03 3.35E-02 TRIED 0.229 0.240
[Fe(CN)64- 0 [ 0 0 0 0 0

*Unknowns in tank solids inventory are ssiagned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4

| Single-Shell Tank 241-5-111
SMM Cmil: Invmm Estimate
[Prysical
95 CI -67.C1 +67CI- %95 CI
Total SMM Wast 301E+06 Gsoigh] = — — -
Heat Load 423 (kW) (LME+04BTUM)|  — 3% 412 433 443
Bulk Density* 1.73 (g/oc) — — 167 170 175 177
(Water wt% 264 — — 239 25.0 278 25
TOC wt% C (wet 0.303 — - 0.407 0.454 0.551 059
Chemical 95 C1 67Cl +67.CL: 498 CL
Constituents | . mole/L ppm JMJLM_LJMFM
Nav 6.9 225E+05|  6.76E+0S 156 162 175 180
ey 13 34BEF0A | 1.0SE+05 2.00 211 236 231
[Fe3+ (total Fe) LLIE-02 357 107E+03 8.90E-03 9.95E-03 1.22E-02 1.32E-02
Cr3v 0217 6526403 | 1.96E+04 0171 0.196 0225 0233
[E 9.01E-04 109 38| 82E04| Be0E-04] o4E04| omED4
|1_,.3¢ 1 61E-05 129 388 1a6E05| 138E0s| 18Eo0s| 205E0S
Hg2+ 7.45E06 0865 260 703606] 727E06] 7S4E06|  7.62E06
L7104 9.02 71|  156E04| 161E04|  177E04|  185ED4
891E-04 w07 321 T6E04|  BIGEO4|  9.S6E-04 1.026-03
6.83E-03 ™ 8| 66ae03| 67E-03] 62E03]  700E-03
0 0 9 0 0 [ []
3B0ED3 121 33| 27603 3E03| 4mE03|  4mEDL
3.50E-02 813] 245B403] 3iep02| 333E02] 3e8E02| 3842
7.28E-02 1.65E+03 |  4.96E+03 6.65E-02 $.95E-02 T6IE02 7.96E-02 |
136 134E+W05 | AO4E0S 122 129 144 143
554 1.99E+05 |  5.98E+05 518 536 569 EX)]
316 BAIELD4 |  253EH0S m 293 3% 361
0378 131E+04[  395E+04 0.341 0359 0.397 0.408
7.39E-02 A0TEH03 | 1EH04|  664E02 691E02|  7SSE-02 TI0E02
0229 1276+04 | 3REH4 0172 0.199 0259 0.286
B3SE-02 136E+03 | 40BE+3| grE02| 7.59E02| 9ucB02| 9mlE0
435E-02 AD| 1ME03| 36k  39sE02|  amE02|  497EMR
0286 SETEHI | 1.TTEAM 0261 0273 0301 0.308
291E-02 SI9E«3 ] 9EW3| amE02| amieo2| 2oE02] 312602
6.4BE-03 LORE+03 | 325E+03| 240E-03| 44IE03|  8.STE3 L.OSE-02 |
1.15E-02 LEE+03 | SSOE+03| 34003 |  7.36E-03 LSTE02 1.98E-02
|giycoiate- 6.60E-02 287EH03 | B.62E+D3 3.90E-02 5.22E-02 7.99E-02 931ED? |
acetate. 465E-03 1% M| smeosl aneos| somEos| saseosf
joxalate?- 210605 1.07 32| asseos)  1sseos| 2:E0s| 2308
DBP 189E-02 206403 692E+03| 1se02] 1mem| 2002 22580
brtanal 1.89E02 8121 24B403| 1s3g02| 1mEoe] 20mE02|  225E02
[NH3 B6ED2 0| 23%5+03|  eoeE0z| 762802] 9MEQ o114
Fe(CN)64- 0 0 ° [] [] [ ]

*Density is calculated based on Na, OH-, and AlO2-.
tWater wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-5-111
Total Inventory Estimate*
95 CI -67CI +67.CL. 498 Cl
3.53E+06 (kp) GBkph| - - - —

585 W) QOOB+O4BTUM)| 522 557 6.08 6.06
1.73 (g/ec) e — L65 1.68 L7 178
Water wi%f 26.4 — — 2. 233 2.1 308
TOC wt% C (wet 0.429 — — 0347 0387 0.470 0311

Chemical 95.CI -67CL +67.CL:: 498 C1

Constituents mole/L ppm mole/L, (mole/L) - (mole/L) - (mole/L
N | 156 2076405 E—:I‘IW 139 146 168 165
e 300 469E+04 | 165E+05 282 0 3.09 310
[Fe3+ (total Fe) 0.137 443EW03| I S6Ew04 0.135 0.136 0.138 0,139
[cri+ 0193 ST9E+03]  204E+04 0167 0.181 0231 0276
Bi+ 7.70E-04 93.0 8 7.02E-04 7.36E-04 B.0SE-04 8.39E-04
La¥r 137E-05 1.10 388) 9oE06| 118E08| is7E0s]  175E08
g2+ 9.TIE0S 113 B8] ocop-05| 9esE0s| 97mE0s] 9soE0s
121 (as ZFO(OH)2) 1.46E-04 7.69 271 1.33E-04 1.38E-04 1.51E-04 1.58E-04
XS 3.36E-03 5] VO3] ao3| 33003  3ase03|  sese0s
Niz+ 121E02 0] 14E+03| o3e02| LiE02| 127802  124E02
Ex 0 0 0 ] [ 0 []
Mnd+ 3.25E-03 03 363] 23E03] 2mE03|  37E03]  413E03
Ca2+ 5.96E-02 1.38E+03 4B7E+H3 3$.10E-02 5.59E-02 6.28E-02 6.59E-02
K+ 637E-02 L1MEv03| SOTE+03|  sqae02|  cosE02| eeoE02] eoeEDz
[oB- 57 TSAE¥05 | S45E+03 | 145 152 163 163
NO3- 54 193EHS|  68ET0S 454 471 634 664
No2- 251 TNEH4 | 2T2EH05 2.53 2% 310 a2
[con- 0353 122E+04] " 431E+04 0322 0.33% 0369 03m
PO43- 632602 34TES0)] 122E+04|  sesE02)  so0E02|  64sE-02]  6.58E02
50z 0.197 1.09E+04 | 385E+04 0.148 0171 0223 0246
Si (a8 Si032.) 7.38E-02 VIBEWI| AI6EH03| omEm| e64E02|  793E02] 85SEM
F- 3.72E-02 9] IMEH3|  33E07]  338E02(  40ED 425E02
T 0.251 S14E+03 [ 18IE+04 0230 0240 0261 0270
(C6H30T- 2.49E-02 27E+03] SWEH3| a3g02] 2a0e02| 2s8E02] 26702
EDTA4- 3.ME-03 9| 325E+03] 20703| 37E03f  733E03] 907E03
HEDTAS 9 HSE-03 L36E+03] SSOE+03] 200E03| 630E03| 134E02] LesEm2
glycolate- 5.64E-02 24SE+03|  B.62E+03 333E-02 4.46E-02 6.83E-02 T.96E-02
acetate- 3STE03 135 41| 326803 361E03]  434E03]  469E03
oxalate?- 1 .80E-0S 0914 i 159E05|  1L.6SE0S L9OE-DS |  2.00E-05
DB T §2E-02 196E+03| 6RE+03| 131E02|  146B02] T177R02]| 19202
[bstancl 1.625-02 2] 24500 13ig02] 1aE02]  (77E02] 192602
NH3 0105 103E+03| " 364E+03| 764502  824E-02 o116 0129
Fe(CNYSA- g 0 0 ] [ 0 °

*Unknowns in tank solids inventory sre ssaigned by Tank Layering Model (TLM).
TWater wt% dexived from the difference of density and total dissolved species.
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HDW Modsl Rev. 4

Single-Shell Tank 241-5-111
TLM Solids Composite Inventory Estimatc®
95 CI 67CH +67 CI . :+95 CI
S.1SE+08 @l mokga]  — — — — —
163 (kW) (CSSE+IBTUR)Y|  — 118 144 175 180
1.76 (g/c0) — — 155 1.57 2.06 217
0.554 — — 0.151 0284 0.724 o8
%6 — - 539 120 394 0.7
o — - [ [] [) 0
ASCL . STCL #67.C1 98 CI
CiL pCVg Ci {CL) {CVLy {CVL) (CULY
249E-05 LLE0? 735]  274g-06|  1.26E-08]  3.49E-05]|  3.49E-05
1.93E-06 L10E-03 05|  236E07] 913807] 261E06] 261E-06
1.26E-05 7.15E-03 37 9.0BE-06 1.1IE-08 1.37E-05 1.35E-05
LITED3 .68 M7| sase04]| 103E03| 128E03|  126E03
763507 434ED4 02251 o937E08| 361E07| 1.03E-06]|  1.038-06
4.10E07 2.33E-04 O121| soos]  ToaE07|  sSsE07]  606E0s]
0.786 47| 2.328+05 0.561 0.682 0.861 0874
0.786 447]  232E+03 0.561 0.688 0861 0874
1.94E-06 L.10E-03 0572| 237E07| 916E07| 262E-06}  257E0s
1.58E-06 9.00E-04 0467] 194607| 7a9E07| 2.14806] 27108
1.35E-05 7.69E-03 39| 1ese06| eaoE-06| 1seE0s|  183E-05
21SE-12 12E09| 636E07| ag4E3| 103E12] 281E12]| 291Ea2
S9TE06 340503 176] 731e07] 282806] sosc0s| BoSED6
L12E-06 6.38E-04 O0BI| 13E07] 33E07] 15E06] 1.52E06
631E-07 IWE4 0186 7NE08| 298E07] 8538 07| 9.69E-06
2.60E-08 1gE0s| TOTEM]  31gp09] 123E08| 3sE08]|  3sEs
233608 L3E0s| 6BTEDI| 63E0s| 13IE08| 30IE0B|  301E8
4.7BE-02 272] 14IEH4 L29E02] 268E-02] 6U8E-02{  6.18E-02
4.52E-02 257] L334 122E02]  2.84E02 S8AE-02]  SBAEL2
1.46E-03 0833 432 LTOE-04]  6MED4 198E03) 2230
S9SE-06 338E-03 176 seE06] s87E06| 600E-06|  6.00E-06
LB4E-08 1.05E42 34| 227506 8ME06] 249E05| 249E05
2.81E-04 0.160 89] 275E04| 27E04] 28mE04|  28E-04
9.15E-10 520e07] 2MED4]  12sg10)  sazE-0|  132E09) 1.ME-09
7.88E-13 448E12| 2B  gpeas| TMES|  795E-1s|  79sE-ls
4.03E-09 229606 L19EO3] 26iE-10] 169E09| 637E09| &61E09
6.13E-10 3486-07] 1BIE04] 7aEi|  290E-10| 17BE09| 142E08
1.50E-12 834E-10] 4OELT|  yamED 1.48E-12 LSIE-12 1.51E-12
S.06E-16 288E-13| 1ME-10f  634E-17] 240E-16|  684E-16| 6B4E-16
LO4E-10 s91E08| 3OTEOS|  9osE-11 |  98SE-11 LOBE-10|  1L1IE-10
ABSE-12 219609] L1E06] 337612]  3esEa2|  3seE-12|  aioE-12
2.38E-06 135603 omz| 208806 225606 247E06) 25306
1.01E-07 S75E0s| 298E02]| gmepos| ossE0B] 10SE07|  1.OBEOT
SATE08 294605| 193E02] 4s1E08] 490E08| s37E08|  SSIE0R
232606 132603 0685] 203E06| 220e06| 241E06| 247806
$.T9E-08 sooE0s| 29902 josEoe] ar6E08| LI19E07| 1LISE07
9.46E-06 SIBE03 2] 7ssE06| 865e06] 1.03E05| 11005
6.ATE04 0.368 1] syeo4] ssoeo4| 7oE0d]  759E04
921E-0$ SBER 272]  759E-05|  B.IRE0S 1.00E-04 1.08E-04
SA9E-04 0312 162] 454E04] SOIE04] SOBE-04]  6.44E-04
245E-09 LWE06] 7T2ED4]  201Em0] 220E00| 267E-09] 2BEE0S
6.91E-06 393E-03 204] 846E07] 32TE06|  9.3SE06 1.21E-04
6.46E-11 367E08| 191E05|  790E-12]  3.06E-11 8.74E-11 1.13E-09
137607 778605 |  AMEQ| yapo7| 13sE07]|  138E07]  138E07
3.136-08 IL78E06| SE04|  307E09| 3.00E09| 306E-09]  316E09
Cm-244 231E0 13E-06| GBIE04| 2p9E.10 LO9E09|  3.12E-09
95 C1(M 67 CL (M +67 CI (M
| Totuls M §1 4 4 of oF
Pu 1.08E-02 (g/L) =
U 292E-02 | 395E+03|  205E+03

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rav. 4

[ Single-Shell Tank 241-5-111
SMM Composite Inventory Estimate
Physical
Properties 95 C1 671.Cl +67 CIL - +95 :C1
Total SMM Wast 3,01E+06 (460 kgpal) —_ . e — —
[Hoat Losd 423 GW) (144E+04 m;,/a — 399 412 433 443
[Bulk Density* 1.73 oo — e 167 170 175 177
Water wi%et 264 — — 09 250 278 25
TOC wt% C (wet 0.503 — — 0.407 0454 0.551 0.599
Radiolagical A8CL BT 6T CL: 498 €L
[Constitients CiL IC/ Ci €V (CiL) :{Ci/L) {CilLy
H3 31SE-04 o1z 81 183804 183E04| 328E04] 325B04
C-14 407E0S 236E-02 709% 1mEos| 13E0s|  anaEos|  a15EQ0S
[Ni-59 262E-06 LSIE03 435 1.32E-06 132606)  268E06|.  2.74E-06
Ni-63 2.55E-04 0.148 Al 1om4]| 127E0a|  26E04]  268E-04
Co60 A29E08 2.48E-02 TAT]  113805f 113E0S|]  AME0S| 439605
Se-79 41206 2.38E-03 TAT| 235B06] 235E06) ATSE06|  537E-06
|sr90 0131 ~7s0| 298EW0S 0122 0127 0136 0.140
Y-90 0131 760| 22E+05]  7mE02|  703E02 0.3 0.140
zr-93 202605 LITE02 30]  1ise0s|  1i4E0s]  23E0s| 264808
[Nb-93m 14BE-0S 8.3SE-03 257) B60E06| 860E06F 170E0s| 191E0s
Te-99 291E-04 016 07} 188E04| 2MEG4|  344E-04]  395E-04
[Ru-106 7.19E-09 41706 | 125B02f 3 iE09| 301E09]  811E09] 89409
h-l 13m 1.03E-04 SIBE02 IO} s04E-05|  SO4E-0S 1.22E-04 L41E-04
|sb-125 1.9E-04 0.104 32| 425E05|  425E05 1.82E-04 1.84E-04
|sn-126 §.238-06 36IED3 108] 3soE06] 39E06] 719E-06] 8I10E-06
1-129 SS1E0T 32SE4 0976  362E07] 459E07]|  663E-07)  7.62E07
Cs-134 2.24E06 1.30E-03 3% 1.43E-06 143E-06 |  240E-06]  2.56E-06
Cs-137 0.330 191] ST4EHS 0.306 0.316 0343 0.354
Ba-137m 0312 181] SA3E+0S 0.204 0.204 0324 0330
Sm-151 143502 840 25304} suE03| 8MEM| 167E02]  18SEM
I’}E:-lsz 396E-06 229E-03 689) 17E06| 1TTE06]  40TE06)  AIBE-06
Eu-154 6.96E-04 0403] 1ZIEA03|  ossEoa| 255E04|  B35E04]  09E-4
Eu-155 2.29E04 0.133 |  991E0s| 991E0s| 236E04] 243E04
[Ra-226 1.78E-10 103E-07] 3MOBOA} 123E-10| 123E-10| 200E-10] 221E-10
|Re-228 BBSE-08 5.12E-08 0154) 378E-08| 626E08]| 1.19E-07] 1SIE07
Ac-227 1.09E-09 630E07| LBEGSL  77Eq0] 70| 12E9]  131E09
Pa-231 495809 287E06| B62E03| 319E09| 3I9E09| sSE09)  620E09
Th-229 2.10E-09 12E06] IGE03| osgpj0f 153E09| 276609  346E-09
Th-232 6.13E-09 358E06| 1OBE02]  337Eg9|  47SE09)  761E-09]  BORE-H9
U-232 ASSE0T 289E-04 0868  296E07] 395E07]  619E07| 748E07
U-233 1.91E-06 L.HE03 3B 1ME06)  1NE06)  238ED6|  287E06
U-234 93IE07 SIE-04 1621 87E0T| 9.00B07] S6SE07| 961E0T
U-235 IME08 221E05] 66SE02| ysTE0R| 369E-08] ISTEOR| 304E08
U-236 2.80E-08 162805] 487E02| 27E08] 27SE08| 28SE-08| 2.89E-08
U-238 9.94E07 S.T6E04 13| 93se07| 963E07] 103506 1.02E06
INp-237 L1IE-06 SASE-D4 141 7707 saiE07] 129B06[ 1.45E-06
[Pu-238 1.46E-06 8.46E-04 54 1.07E-06 1.26E-06 1.66E-06 1.B6E-06
Pu-239 5.15E-05 2.98E-02 07|  414E05| 464E03|  566E0S|  6.16E05
Pu-240 8.62E-06 A99E-03 150] 674E06] 766E06| 9.5BE-06|  1.0SE-05
Pu-241 9.76E-05 $.6SE-02 1] 707e05] 83E05] - 1L1E04]  125E04
Pu-242 SME-10 300E07| OMWES4]  3mE0] asE10]  6a6E-10]  69sE-i0
Am-241 6.T3E-05 3H9E-02 7] apsEos]  s7E0s]  7exE0s|  mengos
|Am-243 214E-09 LME06|  3TE03| 1ssE0s] 183E09| 245E09] 275E-09
Cm-242 142E-07 8.20E-05 0247]  520E08]| S20E08| 146E-07 1.50E-07
. |Cm-243 1.29E-08 74E06| 22E02|  430E09]| 4WES]| 133EL8 1.37E08
Cm-244 1.WEDT 8.05E-08 0242 508608 |  SOSE08 1.69E-07 1.88E-07
98 C1 (M 47 CE(M +67 CI (M 9% CI
Totals M ok g/l ok of of
Pu 6.50E-04 (/L) — T15]  asseos]  ss3E0a]  748E04] saroa
U | 1.09E-02 | 150B+03] 4S0E+03] 1oiE02] 1ose02] Li3E02|  ii2E02

*Density is calculated based on Na, OH-, and AlOZ-.
Water wi¥% derived from the difference of density and tota] dissolved species.
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HDW Modei Rev. 4

| Single-Shell Tank 241-5-111

Total Inventt_xz Estimate*
Physical g
Proj 95.CL 67 Cl 367.CI . +95:CI
Total Waste 3.536+06 (i) (53 - — — - =
Heat Load 5.85 (kW) (2.00E+04 BTU/hr) — 522 5.57 6.08 6.06
Bulk Densityt 173 o) — — 165 168 179 178
[Water wtt%t 264 -~ — 17 »n3 29.1 308
[TOC wt% C (wet 0.429 — — 0347 0387 0470 011

Radiologicat i 801101 eI sl
Coustitvents e i (CVL) (UL} = {CWL) - (CVL)
. 2.82E-04

H-3 0.158 356) 160E04] 160E-04] 28B4
C-14 3SIE03 203E-02 TSP viseos| 1aseos|  3ssEos|  asTEOS
Ni-59 4.06E-06 2ME03 827] 295E06| 295E-06| 423E06|  4.17E-06
Ni-63 IBE04 0.124 Pl 27E04] 279E04| 404E-04]|  399E04
Co-60 368508 2.12E-02 749] o7mE0s| 97E06| amE0s| 3770
3.58E-06 2.07E-03 729]  20706] 207E06|  4.12E06]  4.65E-06
0226 131] 460E+0S 0.193 0212 0237 0235
0226 131  460E+03 0174 0.174 0237 0235
1.75E05 LOIE-02 3371 100805] 100E05| 203E05| 229E05
1.29E-05 743E03 262] 758E-06] 758E-06] t4BE0S|  166E-05
2.51E04 0.145 i1 L6IEO4] 20604 296E-04] 340E04
6.15E-09 ISSEQ6] LB  266809| 266E-09| 693E09]  764E09
8.92E-05 S1SE0 182] 4a0e-05] 440E0s] 106E04] 121E04
1.53E-04 B86E-02 N3] 36sE05|  365E-05] ISSED4|  1.57E-04
S42E-06 313603 N0} 3iee06] 316E06| 624E06|  7.02E06
ABEDT 2.9E-04 94| 313E07] 396607| S57IE07|  6.56E07
1.926-06 1.11E-03 39 123606 | 123606] 206E06|  2.19E-06
0.289 167] S8IE+0S 0.269 0277 0299 0310
0273 158 |  S36E+0S 0.8 2181 0281 0.289
1.26E-02 729] 2STEAM|  73p03| 7E03| 1asE2| LR
4.24E-06 2.4SE-03 8.64 2.38E-06 2.38E-06 AME-06 A4ED6
S9BE-04 oMs| INEH3| aipod|  221E-04 734E-04 7.88E-04
23TEM4 0137 4] 135804] 125804] 24504]  2.48E04)
285E-10 165E-07 207E-10| 238E-10]  325E-10]  363E-10
7.57E-08 43TE05 323E08| s3sE08] 101E07]  1.29E07
1SIE-09 $.75E-07 LUEDS | 124B09] 175E08]  197E09
432609 2.50E-06 2mE00| 2mE09]| a87EDS]  S6TEMO
1.30E-09 14E-06 S4SE-10| 131E09] 236E-09] 29609
328E-09 3.05E-06 289E09 |  406E09|  651809]  7.68E09
AITEQT LAGE4 253E07| 33E07] 530E07] 639E0T
1.64E-06 94SE-04 9ME07| 130E06| 203E06]  245E06
1.ME-06 6.59E-04 LO9ED6|  112E06| 1.16E06]  117E-06
U-235 4TIE08 2.73E-05 452E08| 463E08] ARIEOR| 484E08
U-236 344E-08 1.82E-05 305E08| 310E08| 31BE-08| 32E8
U-238 119E-06 S8SE-04 LMEQ6| 116E06] 121E06] 121E-06
[Np-237 9.64E-07 SSTEO4 s7e0r] s17e07] 11E06] 1.26E06]
Pu-238 262606 1.51E-03 2286.06] 245E06] 279E-06] 2.96E.06]
Pu-239 1.38E-04 796E-02 127E04]  132604| LOE04| 149E04
Pu-240 2.07E-08 1.20E-02 191E05|  19980s|  2.15E05|  223E-05
Pu-241 1.63E-04 9.Q2E-0 JWE-04]  151E04]  17sE04]  186E-4
Pu-242 8.11E-10 4.68E-07 67E-10]  74E-10] ssiEl0] 949kl
Am-241 SBSE-05 3IME0 A25E05] S03E0S| 667EAS|  74SE0S
am-243 184E-09 1.06E-06 14E09] t139E09| 211E09] 236E09
Cm-242 1AIEDT 814E05 643808 caE08| 1.45807] 1asE07
Cm-243 LISE-08 $.65E-06 42009 421B09] 119E08] 1.22E08
Cm-244 119E07 6B8E-05 438208 438E08| 1.45E07] 161E07
9% CTM 67 CIL(M +67CH(M 495 C1
Totals o or ‘ot
212603 (L) — 0 T .03803]  2:E03] 2ME03
U 1 135802 | 1866403 | 65SE+03]  1asE02|  1mEw2|  13eE02]  138E02

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
1Volume average for density, mass average Water wi% and TOC wi% C.
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TANK 241-S-112 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd qtr 1952 Diameter 75 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 758,000 gal
Watch Lists Hydrogen Cascade Tank none
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 523,000 gal
Partial Interim Isolation (P1) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 110,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 107,000 gal
Riser Number(s) Size Saltcake 518,000 gal
2,11,14,16 4 in Sludge 5,000 gal
6 12 in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 78°F Date March 24, 1987
Maximum Temperature 92°F Montage Number 94041033-30CN
Date April 18, 1991, March 26, 1992) Photo Set Number 8701812
Elevation from tank bottom 6.33 ft, 10.33 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Manual ENRAF
Minimum Temperature 50°F Max Level 197.8 in
Date March 19, 1992 Date April 11, 1995
Elevation from tank bottom 30.33 ft Min Level 194.9 in
Riser Number 4 Date July 22, 1991

[ "A9Y “ZSE-4d-NM-AS-ANH



WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES EB: EVAP: |NCPLX: TANK INFO:
TIME LINE HoRL: CONSTRUCTED 1950-1951
(ANDERSON 1990) RESTD: NOMINAL CAPACITY: 758,000 GAL
: DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
PRIVARY ADDITIONS 75 FOOT DIAMETER TANK
TIME LINE
(AGNEW 1995) b
4
b *
v Tl x,
= e~ 2 N
=z z I} " = Ll
— Ho T 8- Ld (:
oo of & NI =
O wmxt > x i 2 * $o 2 VOLUME
Sw >0 ©° d e 5 2 “e 6 (GALLONS)
b wZ ~ * k= w N 2~
L ik =} ] I 29 s < },S: % — 870,500
. - 8 o % N
263127 258 z don & o5 L83 N — 837,500
334 & oo Yo o, B z, - <
4 L T 3a o £ = ue ~
L & gt g 2 Y% 5 - — 804,500
>w oz B ;;‘g = =
' ogg" 4+ o> S S W Lt —
24 S5 W R Sne = 771,500
W= Lt
Fo o < 2334 = &
+ < _J <3 5 =) — 738,500
z o ] X 3
' " > o < " [=)
22' 264"+ - \g >2r 2 < — 705,500
+ ,’;//‘— —_3F 5 g — 672,500
20 2407+ SEE NOTE 2 / 0 7 TP & = .
Py — 639,500
s
4 S S — 606,500
i » ///
18' 216"+ s — 573,500
/
T P — 540,500
16' 192"+ — 507,500
- — 474,500
14' 168"+ — 441,500
T+ -~ 408,500
12" 144"+ — 375,500
1 — 342,500
10" 120"+ — 309,500
T+ — 276,500
8 96"+ — 243,500
L — 210,500
.| KNUCKLE
& 77 _:/ 108 — 177,500
b — 144,500
o sl — 111,500
s — 78,500
. KNUCKLE
20 247+ BOTTOM — 45,500
17 = 12,500
o' 0o L T T T 7T ’ T 0
1945 50 55 60 '5\5
DISH BOTTOM

REFERENCES

® ANDERSON 19S50

**  WELTY 1988

*%% BORSHEIM AND KIRCH 1981
©  HANLON 1996i

©o  McCANN 1982b

©00  McCANN 1982d

NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

EB: EVAPORATOR BOTTOMS

EVAP: EVAPORATOR FEED
HDRL: HANFORD DEFENSE RESIDUAL LIQUOR
NCPLX:  NON-COMPLEXED WASTE

PNF: PARTIALLY NEUTRALIZED WASTE

R: REDOX HIGH-LEVEL WASTE
RESID: HANFORD DEFENSE RESIDUAL LIQUOR
LEGEND

TOTAL WASTE LEVEL (SUPERNATE)
- TOTAL WASTE LEVEL (SOLIDS)
————— SOLIDS LEVEL
== INTERSTITIAL LIQUID LEVEL
77773 souos

S TANK FARM
CASCADE

u.s. DEPhARTMENT OF ENERGY

Richland Operations Qifice
FLUOR DANIEL NORTHWEST, INC.

241-S-112 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1852-1996
SOUND/NON-STABILIZED TANK
WATCH LIST: HYDROGEN

DATE

TES-TKS-E78 Jwss

STZE [ BL0G RO,
B 2

SCALE NONE Ju08 no 15HEEV 1 o 1
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HNF-SD-WM-ER-352, Rev.

241-5-112

NORTH

ot

OB

PUMP PIT 12A

5
1
QSOO

CONDENSER
PIT

Ref: Alstad 1993
H-2-73191, Rev. 4
H-2-37535, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.1m [663ft]

S o 38m [1.25] CONCRETEj il e

W/ 3-PLY ASPHALTIC
WATERPROOFING __

6.3mm [1/4in] 4.04m [13.26f1]
STEEL LINER W/
3-PLY ASPHALTIC
WATERPROOFING

22.86m [75.00ft}

0.38m [1,25f1]
CONCRETE

7.9mm (5/16in]
STEEL LINER W/
3-PLY ASPHALTIC

WATERPROOFING *

9.5mm [3/8in]
STEEL LINER W/ LO.30m [1.00t] /
TOP OF DISH ELEVATION

3-PLY ASPHALTIC
WATERPROOFING 188.80m [619.43f1]

Ref: H-2-1783, Rev. 3
NOT TO SCALE H-2-46293, Rev. 3

—145- H-2-1784, Rev. 2

7.32m [24.00f11]
Liner Height

1



HNF-SD-WM-ER-352, Rev. 1

(2661 "1 10 MaUBY) 43y |PO MQH :SPLOJBAU] PHORUOIPDY Pub [DI1UDYD) YUD ], PLOSUDE WO AewlsT (NTL)EPO Joke] yuel

LSWINS

odAj eysepy
LMD

LLS

JLVINILST T3AOIN HIAVT INVL
cLL-S-Lve

Waste Volume(Kgal)}
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HNF-SD-WM-ER-352, Rev. 1

HDW Modei Rev. 4

C Single-Shell Tank 241-5-112
TLM Solidh Composite oventoryBstimaie® |
[Pryical
Properties 95 CI 67 Cl +67 CI 498 C1
Total TLM Waste 4.00E+04 @L @00kl — — — —
Heat Load 7 43E-02 &W)| (254 BTUM)| — S.I9E-02 6.58E-02 7.97E-02 B22EN2
Bulk Density 1.76 (g/ec) - e 161 1.65 194 201
Void Frection 0593 o o 0.355 0.434 0694 0697
(Water with 258 — . 123 167 357 398
TOC wt% C (wet o — — 0 0 ] 0
95 CL7 0 STCE - #67.CL 7 +98.C1
(mole/L) - (mole/L) -~ (mole/L)" - ‘(mole/L)
799 1.04Ev05 | 4.17E+03 .18 571 1n3 130
9.10 1.YE+05]  5STE+03 6.41 713 105 1%}
Fe3+ (total Fe) 0.589 187E+04 74T 0.580 0.584 0.594 0.59
Cri+ 3.20E-02 S42 31T|  4.56E-03 1.80E-02 0262 0.531
=3 0 0 0 ) o o 0
La3+ 0 0 0 ¢ 0 0 []
Hg2+ 204E03 m 929] 201E03| 203803] 205E-03] 205E03
21 (as ZIO(CH)2) 0 0 o - 0 0 [ [
Po2+ SESE02 6916703 277|  sop02| S6TEAR| 609ED2| 629E2
N2+ 29E02 861 35| imEn| 2mEm| 2mEm] 27EQ
[] [] 0 0 0 [ o
0 0 0 0 [ 0 ]
017 3ETEAD 155 0133 0151 0.189 0208
6.38E-03 141 567 ja1E-03| 340E-03| 836E-03| &38E-03
EX 324E+05 | 1.0E+04 28 258 %3 434
293 JOIEHS | 412E+03 0315 0316 70 924
121 3ASE+04|  1.26E+03 0.543 0.776 155 155
CO32- 0.170 5795403 2 0133 0151 0.189 0208
POD 0 o 0 [} 0 [) [
5042- 9.40E-03 512 25| ameo3| emE0| 1nEm] 11E®R
Si (as 5i032-) 1 HE02 24 897] 1oseo2] 119E02)  awE02|  9.16E-02
- ¢ o ] ] ¢ ° [
- 254E-02 590 36| ewE03| 15eE02]| 3BSE02| sa0E02
[CersoT- 0 o 0 o o 0 0
[EDTA4 0 0 ] [ [] ] [
HEDTA3- 0 0 [} [] 0 [} 0
jgtycolate- 0 0 [ 0 0 [ 0
[acetate- 0 0 0 0 0 0 0
oxalate- 0 0 o [ o [ 0
[DBP ) 0 0 [ 0 0 0
butancl 0 0 0 [ ] 0 [
N3 0.128 T23EH3 ©4] IoEQ]| 46BN 0.135 0.142
Fe(CN)64- o o 0 ) ) 0 []

*Unknowns in tank solids inventory arc saaigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HOW Modei Rev. 4

| Single-Shell Tank 241-5-112
SMM itc Estimate
[Frysical
95 CI ~67.CI +67.CI . 495 CI
Total SMM Wast 329606 )] o17kga)] — - — —
Heat Load 421 (kW) (ME+MBTURY] 394 407 436 438
Bulk Density® 1.68 (g/cc) — — 16t 168 171 1n
Water wi% 293 — — 1.1 280 208 33
[TOC wt% C (wet 0328 - — 0293 0310 0.346 0362
Chemical +95: CE STCE +67.CL: %98 €1
Constituests mole/L. - : ppm (mol/L) ' {molel)  (mole/L) ’_(m_u_QL
Ne+ 157 2156405 141 150 162 166
A+ 218 3.50E+04 1.89 2.09 234 235
Fe3+ (total Fe) 9.77E-03 325 1.07E+03 8.02E-03 8.88E-03 1.07E-02 1.15E-02
Cr3+ 0224 692E+03 | 2.28E+04 0.166 0.197 0229 0234
= 8.16E-04 101 334] 73se04] 77sE04| 8ssE0a| sosE04
La3+ SAIE07 AATE-D2 07| 302E07]  463E07]  618E07]  691E-07
[Hgz+ 6.B4E06 0316 268] 6cME06] 665E-06] 693E06] 7.02E-06
|z.r (as ZIO(OH)2) 1.68E-04 9.14 30.1 1.53E-04 1.59E-D4 1.75E-04 1.83E-04
Iﬁ» 8.08E-04 99.6 38| 6mE04| 742804| 87SE04|  9.39E-04
N> 6.37E-03 222 P| 61e03)  625E03| 643803 6.39E03
Sr2¥ 0 o 0 0 ] 0 [}
Mna+ 3.08E-03 101 B 223803 265E03] 3sE03| 3s2E0
Ca2+ 3.25E-02 75 2.55E+03 2.82E-02 3.03E-02 JATED? 3.68E-02
[ 6 9E02 IS3EA03| SOME+03|  spoE02|  6mEM| es9E02|  7u4E02
| 2 T3IEH0S | 439ET05 | A 123 142 137
NO3- 325 1O4E+0S |  637E+0S 479 502 54 544
Nz 297 BLIEX4| 267E+05 2.59 277 318 333
[co%2- 0291 1.04E+04] 3. 02E+04 0262 0275 0311 0314
PO43- GAE02 365E+03 | 120B404|  s7ee02]  6ooE02] selEm2|  676E02
5042 0192 1I0E+04 | 381E+04 0.146 0.168 0217 02%
i (as 51032 731E02 1225403 2003 ] 610E02] 6e9E<2| 792E02|  85IE02
F- 3.90E-02 41 1.45E+03 3.19E-02 3.49E-02 4.25E-02 4.53E-02
Ci- 0.365 5HE03]  1BE+04 0233 0248 0284 0283
IC6HSOT3- 225E-02 2.53E+03]  B32E+03 2.08E-02 2.16E-02 234802 2.4E-02
Fzru- 2850 7 B[ ie03 | 1mE03|  3asE0]  3mEas
HEDTA3- 409E-03 667] 219E+03| 1s5E03| 27E03] saie03]  670E03
giyoolste- ISMER 158E+03| S20E+03]| 20sE02| 27E02| 4a3te02|  sodE2
acetate 287E0 101 32| 23E03] 250E03| 3ised] 3wk
ocalate2- T.0SE-07 3NE0 0122]  628E07| 6.68E07] 7.50E-07]  750E07
DBP 1.52602 190E+03|  625B+3| 1;p02] 13|  1emE2]  1siE@
[butanol 1.32E-02 & _1men L2ED LAER 1.6TE-02 181E-02
INHJ 78E-02 W] 262E03] esiem| 7002|8930 0.102
[Fe(CNY64- 0 0 0 ] [ [ [

*Density is calculsted based on Na, OH-, and AlO2-.
tWater wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-5-112
Total M Estimate*
Physical
rties: 98 C1 67 CI +67 CL 495 CI
Total Waste 3335406 (p) on gf) — - — - —
Heat Load 428 GW) (LAEF4BTUMD) 400 413 444 448
Bulk Density} 1.68 (g/ec) — — 1.61 165 17 /]
Water W%t 292 _ — 27.1 280 08 33
TOC wt% C (wet 0324 — e 0.289 0.306 0.341 0.358
Chemical DS CLBTCL 5 +67T.CLI 498 Cl
‘Constituents mole/T; ppm (mole/L (miole/L) (mole/L] (mole/L;
[Nat 156 2134051 TIIEHS 140 149 161 16.5
[AB+ 226 3.62E+04 1.21E+05 198 211 242 2.33
[Fe3+ (total Fe) 1.64E-02 451 1REHD 1.47E-02 1.556-02 1.T3E-02 1.826-02
[Cr3+ 0222 6.85E+03 2.28E+04 0.170 0.198 0.228 0232
B3+ BOTE04 100 4] 727E-04| 766E04| 848E04]  888ED4
La3+ 535607 AQE0 OM7|  3s8E07]  460E07] 6nE07]  63E07
hﬂ‘ 301E-03 3.5 120 2.97E-0S 3.00E-05 3.02E-05 3.03E-05
Zs (as ZIO(OH)2) 1.66E-04 9.03 301 1.52E-04 1.57E-04 1.73E-04 1L.BIE-04
[Pb2+ 1.47E-03 181 604 1.38E-03 1.43E-03 1.52E-03 LSTE-03
N2+ 6.59E-03 230 766 6.39E-03 6.49E-03 6.69E-03 6.79E-03
s+ o 0 0 o ) [] [
Mna+ 30403 993 Bl 221803] 260E03| 347E-03[ 387EL
caz+ 3.41E02 82| 27ME+3] 3mpor| 321E02]  3siE02|  3soEm
K+ 65600 |S2B+03] SOSE+O3| se3e02) 616E02| 6s2E02]| 706802
[oH- 134 L36E+05 | 4 32E+05 117 125 144 140
[NG3- 523 TOIEHS | GAIE+OS 485 5.03 538 538
[NO2- 295 8.0SE+04 2.68E+05 287 2.75 3 331
[coaz- 0.289 1O3EH4 | 344E+04 0.261 0274 0.309 0312
POs3- 6.38E-02 IGEHI] LNEHM] seEm|  S9E02]| 6s4E02]  66SEDR
SO42- 0.190 LO9E+04|  3.62E+04 0.144 0.166 0.215 0237
Si (as Si032) 734ED02 121B+03] 4038+03] sosE02| 6e3E02| 7msE2] saEm
F- 386E-07 436) L4E+03|  346E-00 3asE02| a2Em| a4sE02
o1 0263 SSEHI | 1B 0.231 0.246 0.281 0280
[CeHS0T3- T2E02 250E+03] BMEHI|  p0se02]| 2.14B02)  231E02] 23Em2
EDTA- 246E03 4] 10B+03] yj9e03]| 181E03 312803] 375E-03
HEDTA3- 404E-03 659] 2198403 IS0E-03| 27E-03} s3sE03|  663E-03
[giycolate- 3.508-02 LS6E+01| S20E+03} 20E-02| 275E02] 426802] asE;
facetate- 184EDY EX B2} 230603 256E03] 31E03]  33E0
oxalate2- TO1E-07 367E-02 0122]) 624E07| 660E-07| 742807]  781E07
DB 1.50E-02 18BE+03| 625E+03) 1apo2| 13sE02| resE2]  1mE®
butanol 150602 S61[ 220B+03F  j2IE02[ 13SER[  16SE02{ 1.79E02
[NH3 TS4E02 802] 267E+03| 660E02| 7.13EM2|  s9sE02 0102
Fe(CN)64- 0 o [ Q [ ) [

*Unknowns in tank solids inventory wre sssigned by Tenk Layering Model (TLM),
+Water Wt% derived from the differenoe of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

| Single-Shell Tank 241-5-112
TLM Solids ite Inventory Estimate®
[Physical
Pro) 95 CI “67CIL +67.CL . +95°Cl
Total TLM Waste| 400E+04 O] — — — — —
Heat Load 7.43E-02 GW)) — SME02|  638E2]| 79TEL2|  BMED2
Bulk Density 1.76 (g/cc) — — 1.61 165 1.94 201
Void Fraction 0.593 — — 0385 0.434 0684 0697
Water wt% 258 — — 123 167 357 398
TOC wt%h C (wet 0 — — 0 [ [ [}
Radiclogicat 98 C1.S1ICL . +6TCL 498 C1
| Constituents CVL BCVg Ci o) oy vy iy
H-3 1.51E-08 §.S8E-03 034| 203k05] 786E-06] 2.10E08| 210805
C-14 1.19E-06 STIE04| 269E-R L84E07] SBSEO7 1.59E-06 1.59E-06
Ni-59 74SE-06 A22E03 0169] 538E06| 6.55E06] 8.14E06]  8.01E-06
Ni-63 6.95E-04 0.394 158] so2E04] 61iE04]  760E0a|  748E-04
ATIE-QT 267604 LOE-2|  147E08]  23307]  6ME07|  630E07
252607 LoEod] STEO| aopos| 124807] 338E07[ 359E06
0.465 264]  LOGE+D4 0332 0407 0310 0.517
0.465 264] 1.06E+04 0332 0.407 0.510 0.518
LISE-06 6.75E04|  2T0E-2 1.86E07]  SE7E07 1.39E-06 1.52E-05
9 TELDT SSE04| 22EG} 1 52607]  4BOEO7]  L30E-06)  LGIE-0S
8.32E-06 4TIE03 0189] 130E06] 410E06] LIIEOS| 1.11E-08
1.39E-12 786e-10] 31SE8] agp 3] 72e13| 1@E12]  1mEa2
367E06 208E03] BMED2]| s75p07] 18IE06| 492E-06] 492606
6.96E-07 394EQ4| 18ER LISE07] 347807 9E07] 92907
IBTEDT 220604| BBOE3] go3E08| 191E07]  SISE07)  S74E06
1.60E-08 90606} JSEM| 24E09] 7meE09| 21408 2145408
1.44E-08 818606 327EM4|  4op00| swE09| 18| 184508
2RER 166 663| ssse03| 168E02] 37sE02| 37sEm
2.76E02 157 627] snem]| 1wEm| dsE0]| 3sEm
9.00E-04 0510 204] 140504| 4spod]| 121803]  133E02
3.59E-06 203E03| BMER2] 351p06] 3406 3628 06] 362606
L14E05 645803 02581 181E06| S63ED6]| 1.:E05| 153605
1.69E-04 9.60E-02 385) 166E04| 167E04] LTEG4] 1LTEO04
SAZE-10 307E07)  LBEOS|  7sE1 304E-10)  7.80E-10 1.01E |
4TRE-15 27E2| VOE0[  4epets|  4mEAS]  amE1s|  4mEqs
239509 135606 SAEOS| 16oE-10] 101E09] 37TR09]  sa0E-09
3.76E-10 213E07| 8SME06|  smaE-1) L.8SE-10 1L.04E-09 |  BAIE-09
9.05E-13 SI3E-10] 205E08] geep 3] BosE13| ouE13] opEId
3.16E-16 LWEA3]  TATE-12]  saoEa7] 138E-16]  421816]  421E-16
326E-10 185E07] 740806| agse-lo] 308E-10]  33sE-10] 34710
1.21E-11 684509| 274B07| y0sE-11 LI4E-11 1.25E-1) 1.29E-11
TAGE-06 ADED 0169] 6a9E06| 706E06] 775E06]  7.95E06
317E07 180804] TIE03| 2707  3.00B07]  320E07]  338E07
1.64E-07 9E0s| 3ME0| 1pE07]| 155E07)]  LWE7]  175E07
7.27E-06 412603 0165] 63E06| 687E06] 754806  7.75E-06
SA2E08 30TE0S IBEW| s6mo9| 268E08| 725E-08| 725E08
1.59E-08 8.99E-03 0.360 L49E-05 1.S4E-08 1.63E-05 1.68E-035
1O4E-03 0.590 BE] omem| 10E0]| 107E03]  LUE0
1.47E-04 SMEDR 34 L3RE-04 L42E-04 LSE04] 1STE04
891E-04 0.505 202] 83EM| 863E04]| 920E04] 047E4
38SE-09 218806| B74E0S] 359E09] 3mE09| 39sE9| sLED
425E-06 24E03| 96BN 667E07] 2.10E06| 569E-06] 718605
39TE-11 2258081 SOEO7] eaoe12] 1mE11]| s3En|  67El0
Cm-242 8.23E-08 467E-0S 187E031 g06E08| B13E-08| 830E-08|  530E-8
Cm-243 1.896-09 107E-06]  428E-0S LBSE-09 1.B6E-09 1.90E-09 1.90E-09
Cm-244 1 42E-09 804E07] 322B05| 22E.10] 69sE10 1.90E-09 1.90E-09
95 CT(M: 6T CI(M +67.C1(M 498 CL
Totals M or of. o o
[Pu 1.74E-02 (@/1) — 0%9s| 163602) 168e02] 180E02| 185E2
T 9.14E-02 123E+04 | 4] 79sem| sesE02] 9soE02|  97sEM

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).

-150-



HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-5-112
SMM Composite Inventory Estimate
95 CI £7C1 +67.CI - -+98 CI
329406 ()| o7k  — . s — -

421 kW) 0 SE«4BTUM)| 394 407 436 438
168 (g/cc) o — 161 165 171 in
Water wi%t 293 - - 271 280 08 333
TOC wt% C (wet 0.328 — - 0.293 0310 0.346 0362
Radiotogical -95:Cl HICE 46T CLi 98 CT

Coustituents VL. pCig Ci {CVL)Y {CVL) (CVL) (CVL)

_ 2.67E-04 0.159 523 1.60E-04 1.60E-04 2.84E-04 2.77E-04
341E-05 2.03E-02 68| 117605| 117E-05|  3.49E-05]  348E05
2.33E-06 1.38E-03 436 1.27E-06 127606 | 2388061  243E06
2.26E-04 0134 M| 12E04] 1nEM| 231E04] 237E04
3ASE-03 205E-02 675]| ®BIE06| RBIED6| 350E05|  355E-08
3.36E-06 212603 69| 213E06] 2I3E06] 408E06]  457E-06

0.017 63| 22ME+0S 0.110 0.113 0120 0.124
on7 03| 2WEHS| cnER| 6TEM 0.120 0.124
1.T4E-05 103602 340]  yo2E-05| 1o2E0s|  200E0s| 225E0s
129E-05 T.66E-03 252]  787E06] 787E06] 14TE05|  1.64E 05
243E-04 0.143 46| 160E04] 200E04] 286E-04] 328504
S3E09 3t6E06| 1O4E-02]  1ooE9) 199E09|  605E09|  6.TEL0S
8.50E-05 S.0SE-02 1661  4208-05|  4.20E-05 101E-04 1ISE-04
L4IE-04 SAIE0 277]  303E-05|  303E05|  1.44E-04]  1.46E-04
$.39E-06 321E03 1050 324E06F 34E06 617E06| 69IE06
A68E-07 2.9E-04 0917]  306E07| 3B6E07| 55207 632607
1.59E-06 SAEO4 an 1OSE-06 1.06E-06 L7IE-06 1.82E-06
0291 13| SREHS 0.262 0276 0.308 0310
0276 lg4 | SIE+0S 0.206 0206 0291 0293
1.26E-02 746| 24E+04] 7saE03} 784E03|  1aE02]|  161E02
3.12E-06 185E-03 | 6107 134506 13E06]  1IBED6|  324E-06
S.SME-04 oxo| 1OBE+03| 196504 196E-04| 6R4EO4| 735E-04
179E-04 0.106 30| 734B05] 7ME05| 1B4E-04]  188E-04
166E-10 988E-08| 325E04] 11E-10f 1200  194k-10]  221E-10
6.02E-08 3SBE0S OB} 235608 414608 819E08| 105E07
1.00E-09 S96E-07| 196E03]  687E-10| 748B-10|  nicEo9| 126809
4.4E09 263E06] BSTEOI|  300E09| 300E09| 495E09| s4sE0
LA3E09 [T 2BOE03|  6.29E-10 1.02E-09 191E09|  242E-00
4.05E-09 241606]  793E0|  203609| 302600 so9E09]  e0sE09
3.63E-07 2.16E-04 0710] 216607 288E07] 4s0E07] s4E07
1.39E-06 22T 272| ®20B07] 1I0E06] LTE06| 208606
870B-07 S.ASE-04 L] 796e07]  s3iE07]  0a3k07] sosEw7
3.60E-08 2ME0s| TOSE02] amEoe| 343E08| 37RE08]|  3MEL8
24TE8 147E0sf ABE02] 23spo08| 241E08| 254E08| 254608
9.06E-07 59E-04 I77] 831E07| 86607 o.s0E07] 929E07
9.63E0T STE4 18| 68oE-07] 823807 110E06] 124E06
1.ISE-06 7.05E-04 232| ge4E-07] 102E06)  L3SE-06|  151E-06
4.45E-05 2.65E02 871 363E05|  40IE0S]  4B7E0S|  S27E0S
7.28E-06 433E03 13| 575E06| 630E06] ROGE06|  BRIE-06
7R2E-05 46SE-02 18]  564E-05]  67IE-0S| 894E-05] 100E4
ADE-10 251E-07| B27E04]  2oE-10|  3s6E-0]|  amgE-0]  ssaE-10
5.75E-05 IAE-0 M2] 423605 497E-05| 6.53ED5]  T2TEDS
LIE-09 955E-07| 3M4BOI]  113E9| 136E09) 1BGE09]| 2.LIE®
LUE07 6.59E-03 0217] 3§05-08| 3SOE08} 113E07]  11SE07
Cm-243 9.88E-09 387E0s| 1S3E02] 203g00) 293809] 10E08] 1.03E08
Cm-244 1.09E-07 6.46E-05 0213] 3 7ME-08] 370508 133E-07 148E-07
9% CHM: ST CI(M +67.CL(M - 495.C1
Totals M T o or or or
Pu | 5.82E-04 (/1) — I L14 4.26E-04 5.03E-04 6.61E-04 T3TED4
U | 1.03E-02 145E+03|  4ME+03| 93E03| o7E03|  1osE02| 106E02

*Density is calculated based on Na, OH-, and AlO2-.
Water wt% derived from the difference of density end total dissolved species.
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HDW Modei Rev. 4

[ Single-Shell Tank 241-5-112
Total Inventory Estimate®

Physical

Properties =98 CI BTCH 467 CI:. 495 ClL
Total Waste 3.33E+06 (523 kgal)| - - — — —
Heat Load 428 (W) QAE+04BTUM)| 490 413 444 445
[Bulk Densityt 1.68 @/oc) — - 161 165 171 L7
hn« W%t 29.2 — - 271 280 308 333
[TOC wt% C (wet 0324 e — 0289 0.306 0341 0358
Radiological A8 CE 5 81CE . +67CL 498 CI
Constituents CVL Clj Ci {ciLy (CVL) [CV/L) [CVL
H-3 2.64E-04 0.157 S8 158504 1s8E04| 280E04]  274E04
C-14 337E05 200602 668) LIGE0s| 116E05| 345E-05|  3.44B05
[Ni-59 2.39E-06 L42E-03 AB] 1ue06| 134E06]  244E-06] 24906
Ni-63 2.32E-04 0.138 458 1.28E-04 1.28E-04] 237E04| 242604
Co-60 3AE0S 203E-02 65| s7E06| BTE06] 346E-05| 35105
Se-79 357606 2.09E-03 697] 210E06| 2.10B06| 403E-06] 43206
Sr-90 0121 7] 2WEHS 0.414 0.117 0.124 0.128
Y-90 0.121 77| 2¥EHS| nmEe] UER 0.124 0.128
2r-93 1.TE-05 102E-02 40 1.01E05 1.01E-05 198E05} 2.22E-03
[Nb-93m 128E-05 7.58E-03 2] 780E06| 780E06| 14SE-0s|  1.63E-05
Tc99 241E-M4 0143 46| 1358E04] 198E04)  28IE-04]  324E04
Ru-106 S.25E-09 3.12E-06 1.04E-02 LITE09 L9TE09| 598509  6.65E-09
Cd-113m BAOEDS A99E-02 166] 41B0s| 415E05]  994E-0S|  LI4E-04
Sb-125 1.40E-04 BIIE02 7] 300605 3.00E0s] 142E04]  14dE-04
Sn-126 S33E-06 317E03 106] 3206 321806]  6.10E06|  6.84E-06
1-129 A63E07 275E-04 0917]  303E407| 38iE-07]  s.46E07] 625807
Cs-134 1.57E-06 9.33E-04 3 10SE-06 |  1.03E-06 1.69E-06 L.B0E-06
Cs-137 0.288 171 STIE+DS 0.260 0273 0.303 0.307
Ba-137m 037 162|  S40E+0S 0204 0.204 0288 029%
Sm-151 1.24E-02 738] 246Bv04]  746603) rasE03| 1aE02] 139Em
[Eu-152 3.12E06 1.86E-03 618] 137E06| 137E06] 3.a8E06] 324606
Eu-154 SABE-04 0326] IOBE+03| 1o4p04]| 194E0M| 67604  727E-04
Eu-155 L7E-04 0.106 354] 74se05]  745E05| 183604  188E-04
Ra-226 L7E-10 10(E-07| 33BED4| 1 2E.10| 12700 195E-10]  2.19E-10
Re-228 5.95E-08 ISIEDS O8] 23poe| 410E08] 8s0E08| 10407
Ac-227 1.02E-09 605g07| 202031 73ge-10|  76eE10|  116E09| 12369
Pa-231 438E-09 200606| BSTEOI| 297 09| 297E-09)]  asoB0s] s30E09
Th-229 1.426-09 8ae07| 2M0E0] e;E10| 101E09| 189E09]  230E09
Th-232 A0IE-09 238606 79E03] 200509| 296E-09] s03E-09]  601E09
U232 3.58E07 213504 0710 21307] 284E07] 4me07|  s36E07
U-233 1.38E-06 S.17E04 22| s2e07] 109806] 1L7E0s| 206806
U234 9.46E-07 S.EE 187} 87mEe7] somE07] omseor] omeor]
U-235 392E-08 23E0s| 776E02| 361E08| 376E08)]  4j0E08] 402608
U-236 2.63E-08 156E0s| SMWE02] asip08| 257E08| 269E-08] 2 70E48
U-238 9.79E07 SRE04 194] ooue0r| ssoeor| 102E06] 1ook0s
INp-237 9.52E-07 S.66E-04 18] 6mE07]  814E07 L.09E-06 L.23E06
Pu-238 1.35E-06 S04EM 268] 104806| 119E06] 1.S2E06] 1.67E06
Pu-239 5.3E0S INEN MI ameos| s18E05|  600E05|  6.40E05
Pu-240 B.89E-06 5.28E-03 176] 73706]  812606] 9.66E06| 104808
Pu-241 8.76E-05 S20E-02 1B 6soE0s| 765e0s]  o8eE0s| 109804
Pu-242 AS2E-10 274607] SMEG4] 33pa0| 396E-10]  s2sE-l0|  ssrer0
Am-241 S.69E-05 3.38E-02 N3] 418E05|  492E05]  64sB0s|  7i9E0s
Am-243 1.39E-09 MEQ7|  315E03 1.12E-09 1.34E-09 LB4E-09] 20809
Cm-242 LUE-07 $.5TE0S 0219] ascEom| 3seE-08] 1.13E07] 11sEO7
Cm-243 9.78E-09 S8iE06| 19E0| ooE09| 292609] 1.00E-08] 102608
Cm-244 107607 $.38E-05 023] 36cE08| 366E08] 1.31E07] 147E07

@5 CIM 61CEM 461 CIL(M 498 CI

Totals M or of or. or

Pu 775604 /)] - 19| 6nE0a| 696E04] 853E04]  9.28E04
U 1.12E02 | UE03 ]~ SZER|  o3E02|  1o7E2]  LI7E®2|  L1SEOZ

*Unknowns in tank solids inventory wre assigned by Tank Layering Model (TLM).
1Volume average for density, mass average Water wt% and TOC wi% C.
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HNF-SD-WM-ER-352, Rev. 1

3.0 241-SX Tank Farm

The SX Tank Farm is located in the 200 West Area west of Beliot Avenue and south of 13th
Street . The farm contains fifteen 100 series, dish bottom design, single-shell tanks built in 1953 and
1954. The 100 series tanks are 75 feet in diameter with an operating capacity of 1,000,000 gallons.
The tanks were designed to store boiling waste. The tanks contents were allowed to boil for one to five
years at a fluid temperature up to 250°F. The fifteen tanks were constructed at different elevations with
connecting overflow lines that allowed waste to cascade from tank to tank. The tank farm has five
cascades of three tanks each. For more information on the design, construction, and waste contents of
the tanks, refer to the SX Tank Farm Supporting Document, HNF-SD-WM-ER-324, Rev. 1
(Brevick et al., 1997b).

The SX Tank Farm tanks were the first tanks designed to store self-boiling wastes. Tanks
241-SX-101 through -106 started operations in 1954 and began receiving REDOX (S Plant) plant sait
waste and first-cycle condensate. The other nine tanks (241-SX-107 through -115) were not released
for use until late 1955 when they began receiving REDOX boiling high-level waste and salt waste
(Leach and Stahl, 1993). The primary additions to the tanks were REDOX high-level waste
(R1 and R2), REDOX cladding waste (CWR1), REDOX saltcake (RsltCk), partial neutralization feed
(NIT), diatomaceous earth (DE), and water (WTR) (Agnew et al., 1995).

Concrete or diatomaceous earth has been added to various tanks in the SX farm. Tank 241-SX-
107 contains 41 small bottles of neutralized waste from 100 F, each bottle contained less than 1 g
(gram) of ®*Pu (Plutonium 239). Tank 241-SX-110 contains 16 bottles totaling 204 g ®’Pu and 6 g of
enriched uranium (Leach and Stahl, 1993).

The following table presents a summary of the 241-SX Tank Farm. Refer to the glossary for
waste type terminology.

241-SX TANK FARM SUMMARY

TANK FARM DESCRIPTION WASTE VOLUME (HANLON 1996i)
Shell Type Single Total Waste Volume 4,419,000 gal
Number of Tanks 15 Waste Type DSSF, DC, NCPLX
Construction Date 1953-1954 Drainable Interstitial Liquids 1,298,000 gal
INTEGRITY Pumpable Liquids 1,445,000 gal
Sound 101,102, 103, 105 Saltcake 3,102,000 gal
106 Sludge 1,254,000 gal
Assumed Leaker 104, 107, 108, 109 Supernatant 63,000 gal
110, 111,112,113 WATCH LISTS
114,115 Hydrogen 101, 102, 103, 104
TANK VOLUMES 105, 106, 109
Organics 103, 106
15 @ 1,000,000 gal High Heat none
Ferrocyanide none
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The historical characterization and waste inventory information for each tank is assembled into
a set of tables, sketches, graphs, and interior tank montage. The set consists of the following for each
tank in SX Tank Farm:

. Tank Summary table
Waste and Level History sketch

. Riser Configuration sketch

. Tank Layer Model Estimate graph

. Total Inventory Estimate tables

. TLM Solids Composite Inventory Estimate tables
. SMM Composite Inventory Estimate tables

Interior tank montage

The supporting document for SX Tank Farm provides backup data and further explanation of
the above tables, sketches, and graphs.
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TANK 241-SX-101 SUMMARY

-LST-

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd gtr 1954 Diameter 75 ft
Removed from Service - Bottom Shape Dish
inactive - Nominal Capacity 1,000,000 gal
Watch Lists Hydrogen Cascade Tank to 241-SX-102
Integrity Sound Total Risers 22
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (I1S) - Total Waste Volume 456,000 gal
Partial interim Isolation (P}) June 1985 Waste Type DC
Intrusion Prevention (IP) - Drainable Interstitial Liquids 145,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 174,000 gal
Riser Number(s) Size Saltcake 343,000 gal
10 3in Sludge 112,000 gal
18 4in Supernatant 1,000 gal
11 8in INTERIOR PHOTOGRAPHS
19 12in Date March 10, 1989
TANK TEMPERATURE Montage Number 94041033-5CN
Average Tank Temperature 128°F Photo Set Number 89031034
Maximum Temperature 154.2°F WASTE SURFACE LEVEL
Date Jan 4, 1988 Devices Manual ENRAF
Elevation from tank bottom 0.21ft Max Level 171.8in
Riser Number 15 Date Aug 20 and 24, 1992
Minimum Temperature 90°F Min Level 166.44 in
Date April 24, 1995 Date Oct 2, 1996
Elevation from tank bottom 30.25 ft
Riser Number 15
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S |RSe [SE LA Tueo, RETERCNCES
TIME LINE : R : CONSTRUCTED 1953-1954 ¥ ANDERSON 1990
(ANDERSON 1930} L NOMINAL CAPACITY: 1,000,000 GAL * % WEUE':Y 1988
%S?OSQTE?RAME%RK#%ELE %%+ BORSHEIM AND KIRCH 1991
) N R -4 AN 6i
PRIMARY ADDITIONS BRI, RSLTCK: WIR: HANLON 19961
TIME LINE ' NOTES:
(AGNEW 1995) 1) TRANSFER SOURCES AND DESTINATIONS
. ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
. . ANDERSON 1990.
g é 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
& 5
=z z 5 o
HooMy oy GLOSSARY_OF WASTE TERMS:
RO = B FOR MORE COMPLETE DEFINITIONS
D S v SEE APPENDIX A.
> >0 of =
Gw @z Z7 <] VOLUME|  cpLx: COMPLEXED WASTE
b . :: (GALLONS EB:P E\c/)AngATOER EBé)TTOgTSE
. * o NCPLX:  NON-COMPLEXED WA
32' 3847 J 1 of 1$ —1,041,500 ENF: SE\SCT)IALLIE NEETRALIZEDTEWASTE
1 3 * I 5 oo £ E — : X HIGH-LEVEL WAS
SELF-CONCENTRATING 5 ¢ AT e RESID:  HANFORD DEFENSE RESIDUAL LIQUOR
30" 360"+ ~ o &% =2 — 975,500 RIX: REDOX ION EXCHANGE WASTE
=z - 2 RSLTCK: SALTCAKE
1 : - e
— £ X _ L MINAL L
28" 336 < § % 909,500 1 k. WATER
T 2L © - LEGEND
G — _
26' 312 %z £ 843,500 | 70TAL WASTE LEVEL [SUPERNATE)
1 = z - mame— == TOTAL WASTE LEVEL (SOLIDS)
24' 288"+ 2 % £ — 777500 | -———- SOLIDS LEVEL
1 2 @ < - SE85  INTERSTITIAL LIQUID LEVEL
< < o
22' 2647+ o & — 711,500 1_4_4_44; 77 SOLIDS
L ¥z = -
[ [
20" 240"+ - 2 & . — 645,500
T RN g _ SX TANK FARM
) — N
18" 216"+ g el S — 579.500 CASCADE
o Za o " _
-- Nt ©-02-®
16' 192"+ l\i/%a‘ % — 513,500
14 168+ l ——— . 447.500 105 104
1 ! -
12' 144"+ | — 381,500 107
- 1% e —_
8’ 96"“ v ——— 249,500
I ! - ==
& 774+ V — 183,500
v U.S. DEPARTMENT OF ENERGY
-+ I - Richland Operations Office
oot I — 117.500 FLUOR DANIEL NORTHWEST, INC.
R ———— 2 — 241-SX-101 SINGLE-SHELL TANK
I DISH b . , — o1sop | WASTE & LEVEL HISTORY 1954-1996
1 I . _ ! SOUND/NON-STABILIZED TANK
] v WATCH LIST: HYDROGEN
o q L L B B IR T T T | ™/ - O [tz e vo. TWG O, TATE
1945 50 55 60 65 ’35 B 241 l ES-TKS-E79 |
DISH BOTTOM SCALE NONE ]JDB NO. ]SHEU 1 of 1
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241-5X-101

NORTH CONDENSER
HATCHWAY Q>
o MH
PUMP PIT 8
/9\ 01A ©
10
NZ 3 7\— N1
o O
: Alstad 1993
H-2-73218, Rev. 2
Approximate Grade Elevation 202.08m [663ft]
(Pianka 1995)
T EEm @ﬁ%@:ﬁg* Ll
0.38m [1.2511] 4.04m [13.25ft]
CONCRETE N
22.86m [75.00ft]
0.38m [1.25f1]
CONCRETE ld
9.5mm [3/8in] 3 9.47m [31.08f1]
STEEL LINER Liner Height
0.61m [2.00f1] 0.38m [1.24ft] I
CONCRETE r
9.5mm [3/8in] STEEL LINER—/ f’! /
51.2mm {2in] GROUT TOP OF DISH ELEVATION
9.5mm [3/8in] 3-PLY ASPHALTIC 186.64m [612.3514]

WEATHER PROOFING MEMBRANE

Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4
NOT TO SCALE
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241-8X-101
TANK LAYER MODEL ESTIMATE

154 156

93

R1 RSItCk SMMS1 SMMS2
Waste Type

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997).
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HDW Model Rev. 4

Single-Shell Tank 241-SX-101
- TLM Solids Composite Inventory Estimate®
Physical
Pro) 95 Tl 67CL+67CE - +95 €1
 Total TLM Wa| 2 04E+06 (kg) Grokal] - bl e i —
Ii-lul Load 574 (kW)|  (1.96E+04 BTUMS)| - 4.70 5.31 6.02 6.15
Bulk Density 1.73 (g/ex) e e 1.60 1.62 191 198
Void Fraction 0661 — e 0425 0.503 0.761 0.764
Water wt% 308 — e 166 212 384 409
TOC wi% C (] 281E-03 - — 229E-03} 237E-03] 281E-03 | 3.04E-03
Chemical 98 CL:.67.CL:+67.CL 495 CT
Constituents| - mole/L ppm (mole/L) (mole/l)) (mole/l) (mole/L)
Na+ 108 TAJE+05 | 2926+05 520 3.54 a1 158
AL+ 518 BOGE+04 | 164E+05 a9 448 5.93 669
Fe3+ (1ol Fe) 0312 T65E+04 | 3.36E+04 0.503 0.507 0.517 0.521
133E+04 | 271E+04 0.272 0.354 0.673 0540

0417 0848} 200E.06| 3.18E-06| 3.81E-06 | 4.19E-06
6.82E07) 1.39E-06| 746E-12§ 806E-12] 942E-12| 1.03E-11
6.28E-02 01287 481E-07] S.11E07]| 5.98E-07| 6.56E-07

——————

1.82E02 [ 3.69E-02| 3.17E-07| 331E-07| 3.62E-07] 3.90E-07

10.3 209] 461E-05| 6.56E-05 | 107E-04]| 127E-04

L1IE+03 | 2.26E403 | 758E-02| 297E-02]| 351502 347602

0 0 [ 0 [ ]

0.797 162| 1.80g-0s| 215605 289E-05| 3.25E-05

3.42E+03 | 6.95E+03 0.111 0.129 0.167 0.185

449 9951 167602 187E-02| 237E-02]| 247E-02

TTTE+0S | AAIER0S 176 190 254 255

1.88E+05 | 3.BIE+0S 267 267 9.33 113

442E+04 | 8.99E404 101 124 201 201

$.20E+03 | 1.06E+04 0.013 0.132 0.169 0.187

123 249] 208E-04] 2.17E-04| 2.33E-04 | 253E-04

T41E403 | 288E+03 | 2090E02 | 228E-02] 274E-02| 252E-02

1.12E+03 | 2.29B+03 | 454602 6.03E-02| 7.86E-02| 874E-02

195 398| 1.52E-04] 1.63E-04 | 196E-04] 2 11E-04

L0E+03 | 3.86E+03 | 618E-02] 7.69E-02 0.102 0.145

[C6HSO0T3- 1.84E-04 20.1 4091 178604 181E04| 192E-04] 209E-04
EDTA4- 7.18E-06 118 2431 505606 | 621E06] 845E-06| 9.72E-06
HEDTA3- 5.96E-06 0.942 192 391E06] 4.10E-06| 7.96E-06 | 9.90E-06
glycolate- 2.60E-04 1.3 229] 141E-04| 206E04 | 3238-04] 3.84E-04
acetate- 2.70E-05 0.919 187] 261E05 | 2.66E-05| 287E-08| 3.07E-05
foxaated- TIZE-1] S.66E-07| 1ISE-06| ga9E-12]| 1.08E-t1] 123E-11] 1.35E-11
DBP 163E-04 198 403 153E04 | 1.59E-04] 1.77E-04| 101E-04
butancl 1.63E-O4 6.99 142] 153604 | 159604 | 177604 191E-04
NH3 145 TAZEV03 | 2A9E703 | s507E02| 6AIED2 0152 0.159
[Fe(CNys4- 0 0 0 ] [ [ ]

Unknawns in tank solids inventory ace assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HOW Mode! Rev. 4

Single-Shell Tank 241-SX-101
Total Inventory Estimate®
95 CI -67CI 467 CL 4+95-ClI
2.7SE+06 (kg) @sskgal)] — — — —

6300W)]  (2.ISEHMBTUAY|  — 525 5.86 6.60 671
139 (g/eo) — — 1.50 152 17 1.76
Water wt%t 383 — — 269 304 443 46.2
TOC wi% C (w| 0.115 — — 765E-02{ 9.55E-02 0.136 0.155
Chemical 95 CL67CEL 467 C1 495 C1
Constituents| : : mole/I ‘(mole/L) ‘(mole/L) (mole/L) (mole/L)
Na+ 9.36 T38E+05 | 3.79E+05 173 796 ns 129
AL+ 378 6.41E+04 | 1.76E+05 EXT) 331 430 82
[Fe3+ (total Fe) 0.350 1236404 | 3.37E+04 0.343 0.347 0.353 0.356
Cr3+ 0326 1.06E+04 | 293E+04 0,209 0.265 0479 0.658
ra'm 1.98E-04 2.0 716] 1.80E04| 1.89E-04| 208E-04 | 216504
0.462 1271 384606 455E-06) 6.05E-06] 677E-06
0218 059 | 164606 | 169B06] 1.77E06] 181E-06
2.4 587| 340605 | 3.52E05]| 387E-05] 405E-05
212 748] 1.79E-04] 1.94E-04] 2.25E-04 | 240E-04
Niz+ 233E-02 858] 236EH3] 1 gsE02] 2126-02] 249E02] 246602
Sr2+ [ [ o [] 0 J 0
[Mnd+ SSIE-04 204 $6.11 4ac6-04| 5.17E.04| 6.66E-04] 737604
Ca2+ 0.106 2666403 | TIIE03 | goop02| S31E02 0118 0.131
K+ 248E-02 609 E+03 | 215802 231E-02] 262B-02] 272602
OH- 166 177E+05 | 4.88E+05 35 145 188 210
NO3- 435 1.69E+05 | 4.665+05 2.58 239 7.10 858
[NO2- 152 A38E+04 | 1 21E+05 1.06 1.23 176 176
[0z 0167 6 BE3 | TTE 0142 0.154 0.180 0.192
[PO43- T36E-02 810 228+03] 117 02| 124E-02] 139E-02] 1.42E02
SO42- 5.42B-02 326E+03 | B0} | 461E02| sooe02| sssE02]| 623802
Si (as S1032-) S9IE02 1.04E+03 | 287E+03 | 433802 530E-02| 6.54E-02| 714602
F- 9.72E-03 [ 319} 16803 | 882603 105E02( 111E02
CI- .101 225E+03 | 618EW03 | 77sE02| B92E02 0.107 0.136
[CoHE0T3- 435603 SI6] 1426403 | 401803 | 418E03] 4536403 | 46903
[EDTA4 221E-03 39| LIOEH03 | 640E-04| 142E-03] 299E-03| 3.76E-03
HEDTA3- 4.12E-03 709) 1SSEH03| 1 07E03 | 2.56E-03| s.69E03] 7.22E03
glycolate- 133E-02 626 | 1725+0 8.75E-03 | 1.108-02] 156E-02| 1.78E-02
acetate- 9.36E-04 347 953| 760E04] 851E04]| 1.02E03] 1.10E-03
(oxalate2- 694ED6 0384 105| 6.15E-06 | 6.54E-06 | 7.35E-06] 7.74E-06
DBP 2.96E-03 391] 1076403 | 345E03] 270E-03] 3.226-03| 3.46E-03
butanol 2.96E-03 138 3791 245E-031 270E-03] 3.22E-63( 3.46E-03
NiD T2 TI96+03 | JIEV0 | 4.70E02] 564502 017 0.121
Fe(CN)64- 0 0 0 0 0 0 [

*Unknowns in tank solids inventory are sasigned by Tank Layering Model (TLM).
+Water wi% derived from the difference of density and total dissoived specics.
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

Single-Shell Tank 241-SX-101
TLM Solids Composite Inventory Estimate®
Physical
Properties 95 C1 - 67Ck " +67C1 -+98 CL
Total TLM Wa|  2.04E+06 (kg) (310kgal)} - e — — —
Heat Load 574 W) (L9SE+4BTUMY|  — 470 531 6.02 6.15
Bulk Density 1.73 (g/ec) — — 1.60 1.62 191 198
Void Fraction 0.661 — - 0425 0.503 0.761 0.764
Water wt% 308 e e 166 212 384 40.9
[TOC wt% C (w] 261E-03 - e 229803 | 2376-03| 281E03]| 3.04E-03
Radiolgieat] 95Cl 6761 +67CL s 1
Constituents CVL: pCiE Ci (CVL) - (CiL) - {CI)-(ClL)
H-3 1.27E-04 731E02 1491 145505 | 1456-05] 1.33E-04] 143E-04
C-14 6.88E-06 3.97E-03 8071 1.12E06] 1.12E06] 7.28E-06| 7.64E-06
Ni-59 1.08E-08 6.23E-03 1271 738606 7.38E-06| 1.5E-05] 1.14E05
Ni-63 1.02E-03 osao| L20E+03 | smoE04| 6.89E-04] 1.09E-03 | 1.07E-03
Co-60 $5.62E-06 3.24E-03 660 444E07| aaag07| s85E06] 632E06
Se-79 3.74E-06 215603 438] 230E07]| 239E-07] 3.826-06 | 7.05E06
Se-90 0.593 342 | 6.96E+05 0.461 0.536 0638 0.645
Y-90 0594 342 | 6.96E+0S 0461 0.461 0.638 0.645
2193 1.77E-DS 1.02E-02 2071 113606 1.13E-06] 1.81E-05} 3.16E-05
Nb-93m 1 A4E-05 8.28E-03 168]| 921E07] 9.21E-07| 147E-05| 2.94E-05
Te-99 5.26E-08 3.03E-02 61.7) 456E05| 484E-05) S.60E-05| 5.98E-05
Ru-106 1.20E-09 691E-07| 14IE03[ ;2412 [ 1.248-12] 1.25E-09] 1.36E-00
Cd-113m 2.68E05 1S4E-02 3141 347606 | 347E-06] s552B05] s3se-os
Sb-125 1.92E-08 1.10E-02 25| 6526-07] 652E07] 200805] 2.17E-05
#ﬁs 5.73E-06 331E-03 67| 167E07] 3.67E07 L11E-05
1-129 1.00E-07 5.77E-03 ON7] se6E-08 | 9.20E-08 1.14E-07
Cs-134 1.1TE-06 6.75E-04 137] 1.35E08| 1.35E-08 1.31E06
Cs-137 0.191 110] 224EHS .47 0979 0216
Bs-137Tm 0.180 104 | 2128405 | 263p.02| 263E-02 0.198
Sm-151 133602 768 1S6EX4] g52E04] 85264 2.56E-02
Eu-152 7.94E-06 4.50E-03 9321 343E-06] 3.48E-06 8.02E-06
Eu-154 1.3SE-04 7.76E-02 18] 1.07E-05[ 1.07E-05 1.74E-04
Eu-155 ISIE-4 0225 58] 164E-04] 1.64E04 3.95E-04
Ra-226 7.73E-40 446E-07] SOTEM] 3 10E-10] S37E-10 1.24E-09
Ra-228 793E-09 45TE-06 | 9WE-03 | 460E-15] 4.60E-15 $.09E-09
Ac-227 1.75E-09 2.16E-06 | 440E-03| |\ s3E.09] 237E-09 6A4E-09
Pa-231 $.56E-09 32106 | 652E-03] 3576.10] 3.57E-10 1.35E-08
Th-229 191E-19 100807 | 24B04] g7E-13]| 8.78E-13 1.95E-10
Th-232 1.06E-10 613608 | 125B04] 203E.16] 293E-16 1.61E-10
U-232 3.54E-08 204E-05 | 416E-02] 125E.08 | 231E08 6.T2E-08
U-233 1.36E-07 7.82E08 0.159] 479E.08| 834508 2.5TE07
U-234 6.99E-07 4.0IE-04 0821] 339E07] 5.15E07 1.10E-06
U-235 284E-08 164808 | 39E-02] (.38E-08| 2.09E-08] 3.65E-08| 447E08
U-236 2ME8 15808 | 3-22E-02[ 130808 202608 | 3.51E-08| 4.26E08
U-238 6.22B07 3.50E-04 0729 | 304607| 450E07] 799E07] 9.79E-07
Np-237 2.46E-07 142804 0285| 201E07] 2.19807| 264E07] 2.81E-07
Pu-238 447E06 2.58E-0 3251 3.54E-06 | 4.00E06 | 4.94E-06 | 5.40E-06
Py-239 2.TE04 0.157 3201 207E04] 239E04 | 3.07E-04] 3.39E-04
Pu-240 3.99E-05 2.30E-02 4681 3.04E05] 3.51E-05| 447E-05| 4.94E-05
Pu-241 2.58E-04 0.148 3031 2035 04] 230B-04] 297E04] 3.1eED4
Pu-242 123609 708E-07 | 14M4E03{ 97E10{ 110509 136E-09] 1.48E-00
Am-241 6.27B-05 362602 6] 374E-05] 548E-05| 7.13805] 130E-04
Am-243 191E-09 110606 | 224E03| 900g-10] 1.66E-09] 210E-09[ 2.54E-09
Cm-242 8.07E-08 466E05 | 947B02[ 790808 797E08] 8.14-08] 8.14E08
Cm-243 1.85E-09 107606 | 217E03 ] 181609 | 1.83E-09] 186E-09| 186E-09
Cm-244 1.44E-09 8.30E-07| 169E-03| 249e-10] 724E-10] 1926-09] 1.92E09
WS CL H1CT 16701 #98 CT
Mor  (Mar " {Meor = (Mor
Totals M % 3
Pu 4.566-03 (/L) 345603 | 4.00E-03| 5128-03| 5.67E-03
U 769503 | oosml 1SE+03 |3 76E-03 | 5.66E-03 | 9.90E03 ] 121E02

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM),
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Singlo-Shell Tank 241-5X-101
SMM Composite Inventory Estimate
Physicat
Properties <95 CI' 67ClL +67CI +95 CI
Total SMM W | 7.16E+05 (kg)| (46 kga))] e e e — —
Heat Load 0367W)|  (194E+03BTUM)|  — 0534 0550 0.584 0.600
Bulk Density* 1.29 (g/cc) — — 127 1.28 130 131
Water wt%t 59.6 - e 517 58.6 608 62.0
TOC wt% C (w] 0437 e e 0.287 0360 0.513 0.587
Radiological 295 °CL 7T «87CL 495 C1
Constituents| = CVL pCug GOy (ciny (o) o (Ci) |
H-3 1.23E-04 9.54E-02 68.2] 6556-05| 6.55E-05| 127E-04] 132604
C-14 1.75E-05 1.356-02 967 s38E-06| 538E-06| 1.78E-05 | 1.80E-05
Ni-59 1.13E-06 $.74E-04 0625| 561E-07| 5.61E-07| 1.16E-06 | 1.19E-06
Ni-63 1.1IE-04 8.56E-02 61.2] s448-05| sa4g-05] 1L14E-04] 116E04
Co-60 1.92E-08 149E-02 1061 537606 ] $37E-06] 1.96E-05 | 199E-05
Se-79 1.75E-06 1.35E-03 0965| 973E-07| 9.73E-07] 2.03E-06 | 2.29E06
S1-90 $.80E-02 48| IWEH4] sop02]| seoE02| S99E02| 618E02
Y-90 5.80E-02 48] 3VE404] 313E.02[ 313E.02) S99E02| 61802
2r-93 8.57E-06 6.62E-03 474] 470E06] 4.70E06] 997E-06| 1.13E-05
Nb-93m 6.23E-06 4.81E-03 3441 352606] 352E06] 7.21E06| 8.15E-06
Tc-99 1.25E-04 9.63E-02 6891 795E0s| 1.02E-04| 148E-04| 1.70E-04
Ru-106 3.41E-09 263E-06| 188E-031 161E-09] 161E-09] 3.81E-09] 417E00
Cd-113m 448E05 3 46E-02 2481 216E05] 2.16E-05 | 5326-05] 6.13E05
Sb-125 $.25E-05 6.37E-02 4561 224E05| 224E-05| 8.40E-05| 3.55E-05
Sn-126 2.64E-06 2.04E-03 146 148506 | 148E-06 | 3.06E-06 | 3.46E-06
1-128 2.40E-07 1.86E-04 0.133] 153E-07] 1.96E07]| 285E-07] 3.20E-07
Cs-134 1.29E-06 9.95E-04 0712] 928F-07] 1.06E-06| 147E-06] 1.65E-06
Cs-137 0.136 105 | 7.50E404 0.123 0.129 0.142 0.148
Ba-137m 0.128 95.1| TO9E0| omE02 | 9ME-02 0.135 0.140
Sm-151 6.156-03 475| 3SWEX3 | 344603 | 344E-03| 713E03 | S0TED3
Eu-152 1.98E-06 1.53E-03 1091 102606} 102E-06] 2.11E-06 | 2.24E-06
Eu-154 3.13E-04 0.242 (731 1.208-04] 1206-04 ] 3.83E-04 | 411E-04
Eu-155 1.176-04 9.02E-02 6451 so7E05| 597605 | 125E04] 133604
Ra-226 7.48E-1} s.78E08 | 413E0S| sosE-11] sosE-11| s3sE- | 9tsE-nn
Ra-228 6.65E-08 s.14E-05 | 368E02]| 276E08| 4.67E-08] 896E-08]| 114E07
Ac-227 4.70E-10 3636-07| 260E-04| 331E-10] 331E-10] 521E-10] 6910
Pa-231 2.16E-09 1.66E06| 119E03| 130609 [ 1.38E09| 244E-09| 270E9
Th-229 1.56E-09 121E06) 863E-04| yo0E-10| 1.13E-09] 207E-09| 261E09
Th-232 443609 3.42E-06| 245E-03] 228E-09| 333E-09] 553E091 638E09
U-232 347607 2.63E-04 01921 191E07| 267E-07] 439E-07] S3gE-07
U-233 1.33E-06 1.03E-03 0735 | 733E07| 102506| 168506 2.06E.06
U-234 4.15E-07 1.21E-04 0230 399E07] 407607 425E-07| 428E-07
U-235 1L69E-08 130805 | SMEMI| 162E08] 165E08] 1T3E0R| 1 T4E08
U-236 1.20E-08 gose0s| 7MEO3[ 125e08| 1276-08] 131608] 133808
U-238 4.76E-07 3.67E-04 0263 | 4.58E-07| 4.66E-07| 485E07| 433E-07
Np-237 4.S8E-07 3.54E-04 0253| 3.)1E-07| 383E07] 3335E-07) 6.08E-07
Pu-238 7.03E-07 S4IE-04 0388 s206-07| 6.14E-07| 7915-07| 8.76E-07
Pu-239 2.42E-08 1.87E02 134T 19705 | 2.19E05] 264E05] 2.86E05
Pu-240 4.09E-06 3.16E-03 226] 327E-06] 367E06| 4.52E-06| 492806
Pu-241 4.4E-05 3.66E-02 262| 3.568-05| 4.14E-05| 535E-05| 593E0s
Pu-242 2.60E-10 201E07 1.90E-10 | 224E-10] 296E-10] 331E-10
Am-241 295E-03 2.28E-02 213605 | 253608 | 337E-05| 377805
Am-243 LOIE09 7.83E-07 7.55E-10| 8.78E-10] LISE09| 128800
Cm-242 7.46E-08 5.76E.08 352608 | 352E08| 796E08| 84sE 08
Cm-243 6.89E-09 $.32E-06 3.148-09 | 3.14E09| 734E-09| 778E00
Cm-244 6.85E-08 s20E-05| 3TBEN2[ 299£-08] 298E08] 316608 | 359E-08
B P ]
Mar " {Mar:
Totals M 2. i §
Pu 3.03E-04 (g/L)] - 2.60E-04 | 3 .45E-04
0 ‘} #‘W = 877 67| aseE03] 4esE03] 4m9E-03] 4925.03)

*Density i calculated based on Na, OH-, and Al02-.
+Water wt% derived from the difference of density and total dissolved specics.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

f Single-Shell Tank 241-SX-101
Total inventory Estimate®

Physical

Properties 298 C167.C1: +67CL 495 Ci
Total Waste 2.7SE+06 (kg) @seka)] — — — — —
Heat Load 6@’\'\%{ {2.1SE+04 BTUM)| 525 586 6.60 671
[Bulk Densityt 1.59 (yﬂ — — 150 152 171 176
Water wt%t 383 — — 269 304 44 462
TOC wt% C (w] 0115 — — 7.65E02 | 9.55E-02 0.136 0.155
Radislogical, “95:CL 6T (L H6TCL 498 Cf
Constituents CVL pcg -~ €l ) @y (CL) - (CVE)
H-3 1.26E-04 7.89E-02 217] 415605 | 4.15E-05 | 1.30E-04 | 1.36E04
C-14 1.03E-05 6.45E-03 177] so6E06| 5.96E06] 1.06E-05| 1.08E-08
Ni-59 7.71E-06 4.84E-03 1331 s36E06| 536E06] 8.18E-06]| 8.09E-06
Ni-63 7.30E-04 0458 | 1:26E403 | s02E 04 | 5.026.04| 7.74E-04] 7.658-04
Co-60 9.99E-06 6.27E-03 172| s554806] 5.54E-06] 1.01E-05] 1.05E-05
Se-79 3.10E-06 1.94E-03 335 6.66E-07| 6.66E-07] 3.19E06] 532606
Sr-90 0422 265 | 7.28E+05 0332 0.383 0.452 0457
Y-90 0422 265 | 7.28E+05 0331 0331 0452 0457
293 1.48E-05 9.26E-03 255] 323606 | 3.29E-06]| 1.52E-05| 241E0s
NB-93m 1.18E-05 73TE03 2031 243606 243806] 121E05] 218808
Te-99 7.5TE-08 4.7SE02 131 612605 | 683E-05| 831E-05] 5.03E05
Ru-106 1.91E-09 120806 | 329E03| 1.01E09] 101E-09]| 203E-09] 2.15E-09
Cd-113m 3.26E-05 2.04E-02 $62] 151E05] 1.51B05| 5.13E-05 | 4.95E-05
Sb-125 3.94E-05 24TE-02 6811 202605{ 200E-05| 4.00E-05] 4.11E-05
Sn-126 4 T4E-06 298E-0) $19] 101B06] 1.01E06] 488E-06] 8.32E-06
I-129 1.45E-07 9.10E-05 02%0] 117807 131E07| 1.59E-07] 1.73E07
Cs-134 1.21E-06 7.58E-04 2091 350607] 350E07] 127E06] 133606
Cs-137 0.173 109 | 2.99E+05 0.159 0.166 0.182 0.192
Ba-137m 0.164 303 | 2B3E40S [ 494E-02] 4.94E02 0.169 0.176
Sm-151 1.10E-02 692] 190E+04] 23503 235603 1.13E-02] 1.926-02
Eu-152 6.03E-06 3.796-03 104] 297806 | 2976-06| 6.07E-06] 612606
[Ex-154 1.92E-04 0.120 3] 933E05| 983E05| 2.14E-04| 223E-04
Eu-155 3.036-04 0.190 S| 147E04| 147E-04] 305E04] 3.08E04
Ra-226 S.49E-10 3458-07| 948E04]| 2386-10] 387E-10] 7.08E-10] 861E-10
Ra-228 267E-08 168E-05 | 461E02] 142608 ] 2.03E08] 341E-08] 4.19E-08
Ac-227 2.70E-09 1.696-06 | 466E-03 | 121E09 | 1.75E09| 3.62E-09| 4.50E-09
Pa-231 447E-09 281E-06 | 7T72E-03{ 37710 8.77E-10| 4.91E-09| 9.33E-09
Th-229 6.30E-10 3956-07| 109B-03| 357E.10| 4.90E-10] 7.926-10] 9.65E-10
Th-232 1 49E-09 935807] 25TE03 | g0IE-10] 1.14B-09] 1.84E-09] 218E-09
U-232 1.35E-07 343608 0233 | ss2E08| 1.10B-07| 165E-07] 1.96E-07
U-233 5.18E-07 3.25E-04 0394] 329E-07] 4.20E07| 631E07] 7.52607
U-234 6.08E-07 3 826-04 105] 364607] 483807 7ME07] 881E-07
U-235 247E-08 155605 ) 427B02] 14sE-08| 196E-08| 3.02E-08| 3.58E-08
U-236 2.28E-08 143808 ] 393E-02] 130808 ] 1.79E-08 ] 2.80E-08| 33iE-08
U-238 5.7SE07 3SIE-04 0992] 150807] 464B07] 696E07] 8.17E07
INp-237 3.14E-07 1.97E-04 052) 267E-07] 290E-07| 3.39E-07] 362607
Pu-238 3.26E-06 2.05E-03 564 2646-06| 295E-06] 3.58E-06] 389606
Pu-239 1.93E-04 0.121 353] 149E04| 171E06| 2.16E04] 2.38E-04
Pu-240 2.84E-05 1.79E-02 4901 221E05] 2528.05| 3.17B-05| 3.48E-05
Pu-241 1.99E-04 0.120 329] 153604 172804 210804 2.28E-04
Pu-242 9.18E-10 $76E-07| VSBEO3| 747E-10] 831E-10] 1.01E09] 1.09E09
Am-241 SIIE0S 327602 $95] J43E05| 467E0S| 579E08| 9.71E-05
Am-243 1.62E-09 1.026-06 | 280E-031 916E-10] 14409 1.76E-09] 2.05E-00
[Cm-242 7.33E-08 4.94E-05 01361 662E08] 662608 | Bo4E-08| 8.19E-08
Cm-243 3 46E-09 217606 | S9E-03| 226509 | 226E-09] 3.61E-09] 3.75E-00
Cm-244 2.29E-08 144605 | 395E02] 10sE08| 1osEos| 2.71E-08| 298E-08

= +67 95
Mor  (Mor  (Mor : (Mer

Totals M 7 kg ' .
Pu 3.20E-03 /L) — 552] 245803| 2828-03] 3.58E-03] 3.94E-03
U 6.76E-03 | LOIE03 | 278E403 | 4.08E-03 | 5.33E-03 | 3.26E.03 | 9.78E.03 |

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Volume avernge for density, mass average Water wt% and TOC wt% C.
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TANK 241-SX-102 SUMMARY

TANK HISTORY

TANK DESCRIPTION

Entered Service 3rd qtr 1954 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive Aug 1980 Nominal Capacity 1,000,000 gal
Watch Lists Hydrogen Cascade Tank to 241-SX-103
Integrity Sound Total Risers 13
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 543,000 gal
Partial interim Isolation (PI) June 1985 Waste Type DSSF
Intrusion Prevention (IP) - Drainable Interstitial Liquids 183,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 216,000 gal
Riser Number(s) Size Saltcake 426,000 gal
2,11 4in Sludge 117,000 gal
8 12in Supernatant 0 gai
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 131°F Date Jan 7, 1988
Maximum Temperature 174°F Montage Number 94041033-28CN
Date May 2, 1988 Photo Set Number 8800247
Elevation from tank bottom 0.21 ft WASTE SURFACE LEVEL
Riser Number 16 Devices Manual ENRAF
Minimum Temperature 80°F Max Level 197.8in
Date March 28, 1992 Date Aug 24, 1992
Elevation from tank bottom 30.25 ft Min Level 189 in
Riser Number 16 Date April 3, 1995

[ "AY ‘7S E-IT-WM-AS-INH



WHC-SD-WM-ER-352, Rev. 1

<<>mm: H?umw R: mm” EVAP: DSSF: TANK INFO: REFERENCES
TIME LINE X: :
. CONSTRUCTED 1953-1954 *
(ANDERSON 1990) RESID: NOMINAL CAPACITY: 1,000,000 GAL oy DRSO 290
: DISH BOTTOM, NO _KNUCKLE %*%% BORSHEIM AND KIRCH 1991
PRIMARY ADDITIONS WIR: 75 FOOT DIAMETER TANK © HANLON 1996
TIME LINE . = NOTES
AGNEW 1 z @ NOIc>:
(AGNEW 1995) RN 1) TRANSFER SOURCES AND DESTINATIONS
& 2 * ARE NOT AVAILABLE FOR ALL LEVEL
=] S W CHANGES. FOR MORE DETAILS ABOUT
o= 2 TRANSFER INFORMATION SEE
= o
= ¥ o & ANDERSON 1990.
o X )
[ * B ® 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
& 3 -89 g
z z 2 3 . 5k 8 &%
2] (M) - < Fa¥rs hals}
e 2% 3 =] " 3.t 2,k GLOSSARY OF WASTE TERMS:
> >0 an < = 2% £X 78 FOR MORE COMPLETE DEFINITIONS
i =R > = Ko Fob, VOLUME| SEE APPENDIX A,
& z rd IR (GALLONS)|  DSSF:  DOUBLE-SHELL SLURRY FEED
! . = © i <« M2 : VAPORATO M
32 384 o w I mazw —1,041,500{  gvap:  EVAPORATOR FEED
+ 2 < 5N &% — PNF: PARTIALLY NEUTRALIZED WASTE
"3 ?I{J =~ » PNz T =5 R: REDOX HIGH-LEVEL WASTE
30 T by =3 S ;4 — 975,500 RESID: HANFORD DEFENSE RESIDUAL LIQUOR
1 -, cIe - £ _ RIX: REDOX TON EXCHANGE WASTE
o of 3 = @ WTR: WATER
28" 336"+ Onx Ta 3 Z S — 909,500
T L 84 £ € =
Cqrom 2 T4 I g - LEGEND
26" 312"+ 27 oc o = — 843,500
1 Eo I TOTAL WASTE LEVEL (SUPERNATE)
¢ opar x 3 ] - = — = TOTAL WASTE LEVEL (SOLIDS)
24' 288"+ © & X 9 - 777500 | —-———- SOLIDS LEVEL
4 = 22 s - ==5 INTERSTITIAL LIQUID LEVEL
1 Pt “ Ll —
22" 2647+ g mmm o . — 711500 | B2} sous
i S e -
20' 240"+ Z F yoo 2. = — 645,500
1 S, SE L ws o _ SX TANK FARM
Lo — QW
18' 216"+ ar 1258 ox o _ CASCADE
Jﬁ% LTauy g a 579,500
N - - 103 @ @
16' 1927+ ° — 513,500 O‘:
14' 168"+ — 447,500 @ 105 104
12" 1447 4 — 381,500 @g
y Sl @0
! H. (19~
6' 72"+ — 183,500
4 _ U.S. DEPARTMENT OF ENERGY
Richland Operations Office
o szl — 117,500 FLUOR DANIEL NORTHWEST, INC.
+ %mnIOn - 241-SX-102 SINGLE-SHELL TANK
2 oand. _ WASTE & LEVEL HISTORY 1954-1996
i/ 51,500
4 — SOUND/NON-STABILIZED TANK
[9%) -
. " % WATCH LIST: HYDROGEN
o 0 i\
_ T T T T _ 1 T 71 T _ T T T — T T T T  H O SIZE [ BLDG NO. DWG NO. DATE
1945 50 55 60 _WM B 241 4 ES-TKS-E8BO o
DISH BOTTOM SCALE NONE Tom NO. meﬂ 1 oF 1
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HNF-SD-WM-ER-352, Rev.

247-5X-102

14 N4

NORTH CONDENSER )
HATCHWAY %
A MH
PUMP PIT o
028
PUMP PIT 02A
3 5 1
N3 O o N1
Ref: Alstad 1983
H-2-73219, Rev. 2
Approximate Grade Elevation 201.87m [662.3f1]
(Pianka 1995}
UL f&ﬁgﬁ@,ﬁi TR
. 0.38m [1.25ft] 4.04m [13.25f1]
CONCRETE
22.86m [75.00ft]
0.38m [1.25ft]
CONCRETE
, /8i A
9.5mm [3/8in] L\ g.47m [31.081t)
STEEL LINER Liner Height
"
0.61m [2.00ft] 0.38m [1.24ft]
CONCRETE r
b s 5
9.5mm [3-8in] STEEL LINER 7
51.2mm [2in] GROUT TOP OF DISH ELEVATION
9.5mm {3/8in) 3-PLY ASPHALTIC 186.34m [611.35ft]
WEATHER PROOFING MEMBRANE
Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4

NOT TO SCALE
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Waste Volume{Kgal)
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

| Single-Shell Tank 241-SX-102
TILM Solids Composite Invemgy Estimate®
Physical
Properties 98 °Cl 67 CI:" +67Cl- +98 C1
Total TLM Wa|  3.926+05 M (9.0kp)]  — e — — —
Heat Load 14506W)]  (497E+03 BTUN)Y| — 1.06 1.29 1.56 1.61
Bulk Density 1.76 (g/cc) — — 151 153 211 2.24
Void Fraction 0.536 — e 6.00E-02 6217 0.737 0743
Water wi% 27.0 — — 2.64 100 426 442
[TOC wt% C (w] 0 e — 0 0 0 0
Chemical OS.CL.67.CL: 67 Cl 495 CY

Conpstituents}:: - mole/L: ppm (mole/L) {mole/L) (mole/L) (mole/L)
Na+ 8.13 1.06E+05 | 4.17E+04 3.05 .56 14.7 182
AT X3 1076+05 | 4ZIE+04 658 674 715 715
Fel+ (walFe) ol TZZE+0A | 1.26E+04 0994 .00 102 103
T+ 6.19E-02 TEED TI8| 708803 | 339802 0.522 106

o 0 0 0 [ 0

o 0 ¢ 0 0 0 0

0 0 o o 0 0 0

0 o 0 [ o 0 0

0 0 0 0 [ 0 0
Ni2+ S.07E-02 1.69E+03 665 | 366E-02 | 44sE02] ssaE02]| sase.02
Srit 0 g 0 o 0 o [
Mnd+ g 0 o o 0 o [
Ca2+ 0220 SO2E03 | 197E+0 0.146 0.182 0.258 0294
K+ 1.126-02 250 9801 128E 03| sase-03] 1s2E02] 152802
OH- 256 2ABE+05 | 9.72E+04 11 243 269 24
NO3- 329 137ERS | 732E+04| s03E02| s03E-02 135 179
[NO2- 146 3.82E+04 | 1.50E+04 0.132 0.595 215 215
[C032- 0.220 731G | I95E%03 0.146 0.182 0.258 0.294
PGA3. T 0 9 o 0 [} 0
S692- TOIEG 56| 8| 1ok 4wE®| 14IE®]| L41E0:
Si (as 5i032-) 8.06E-03 129 505| 92tE04] 3.77E-03] 1.09E02] 1.09E02
F- ] o o o 0 ) [
Ci- 5.16E-02 1.O4E+03 409 | 591E-03 | 242E-02] 7.00E02 0.157
(CGH3073- © o ] ] 0 o o
Eu O T 0 o o o 0
AEDTA3- o 0 0 ] 0 o o
glycolate- 0 0 0 0 0 0 0
acetate- [] [ [] 0 0 0 0
oxalaie2- 0 0 o o 0 [] [
| 0 ¢ o 0 [ 0 0
[Butanet 0 o o 0 0 0 [
lﬁ‘u 0256 247E+03 ST0| 6.55E02] 9.25E402 0270 0.284
[FA(CN)64- 0 o o 0 0 ) °

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

Single-Shell Tank 241-8X-102
SMM Composite Inventory Estimate

95 C1 67 CI: - +67.CY 495 °C1

3.20E+06 (kg) (@84 kga)| e — — —
477 GW)|  (LOIE+04 BTUMY] 446 462 492 507
1.75 (g/cc)) ~— — 1.68 1.72 177 1.80
240 — — 210 23 257 27.7
0.932 e — 0.618 07712 1.09 125
Chemical 95:CL: 67.CL: +67CL +95 CI
Conlmunul male/L: ppm kg - (mole/Ly (mole/l) (moke/L) (mole/l)
Nat 176 231408 [ 7.35E405 15.9 167 182 185
(Al 203 T 14E+04 | 1.00E+05 187 188 21 219
Fe3+ (towl Fe) 139602 445 | V42E+03 | 1.12B02| 1266.02| 1.53E-02| 166E02
5.26E+0) | 1.68E+04 0.151 0.165 0.182 0.187
208 657] 15703 | 164E03] 1.79E03 | 1.86E-03
551 17.7] so3e-05| 5.06E-05| 7.92E-05 | 838805
134 430] 1i0E05| 1.14B-05[ 119E-05 | 1.21E08
159 S08] 277E04] 287E-04] 315804 | 330E-04
158 49| 105E-03] 1.18E-00 | 1.44E03] 1.56E-03
271 869 760E-03{ 788E-03| 8.18E-03] 8.27E-03
0 o [ 0 0 °
159 S8} 376603 | 439E-03| s70E03| 633E01

b
93| INEH0I b 3usp02| s04E-02] 444E-02] 463502
LBGE+03 | SSSEH03 | 752E02 749E-02| 8.713E-02] 9.4E02

T19E+05 | 3.B1E+0S | 114 118 127 110
2.16E+05 | 6.93E+0S 564 591 6.19 6.27
TSTE+04 | 2.5SE+05 248 27 332 3.59
{.96E+04 | 6.28E+04 0517 0.5843 0.607 0617}
6.35E+03 | 203E+04 0.101 0.107 0.119 0122
1.75E+04 | 5.60E+04 0.247 0.281 0356 0.390
1.59E+03 | 5.08E+03 | g03e-02| $.93E-02 0.108 0117

920 | 294E+01 [ 721E-02| 7.73E-02] 9.07E-02| 9s6E-02
6.16E+03 [ 1 .97E+04 0272 0.287 0318 0331

(CEHSO™- 381802 T1ZE+0) | 1326704 | 350802 3.65602| 396B02] 4.11E02
IET:M- 1.99E-02 328403 | 1.0SE+04 | 630801 1.30E-02| 269E-02| 338E02
AEDTAS- T6TEG S76E+03 | 1.ME*04| 030E03| 223E.02| 5076.02| 644E02
slycolats- 0117 S03EH3 9 65E.02 0.138 0.158
[acote 9.56E-03 3 9.1E-03 | 108E02] 1.16E-02
oxalate2- 9.09E-05 4. 856E05 | 9.62E:05] 1.01E-04
[pBP 257602 3.09E+03 2ME02| 279E02] 3.01E-02
[Buranct 257602 TOSE+03 234E02| 2.79E02] 301E02
N3 0.106 LO4E+03 | 331IE403 | gs7p.02| 939E-02 0.122 0.141
Fe(CN)64- 0 0 o 0 0 0 [

*Density is calculated based on Na, OH-, and A102-.
tWater wt% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

[ Single-Shell Tank 241-5X-102
Total Inventory Estimate*
Physical
Properties 95 Cl- 67CI +67C1 495 C1
Total Waste 3.59E+06 (kg), (543 kgal) e - — —~ —
Heat Load 622 (W)|  (2.12E+04BTUMD}  — 5.71 600 6.40 652
Bulk Densityt 1.75 (g/cc)| o — 1.69 171 1.80 1.80
Water wt%t 24.3 — — 21.6 21.7 262 27.6
TOC wi% C (] 0330 — — 0.550 0.687 0973 11
Chemical <98 CI' 67 CL: +67C1 495 C1
Constitients| ' mole/L m mole/L) (mole/L) (mole/L) (mole/L)
[Nat 16.5 2.17E+05 | 781E+0S 151 15.8 174 177
A+ 257 397E+04 | | A3EH0S 243 2.50 264 271
Fe3+ (1otal Fe) 0122 391EH03 | 141E+04 0.120 0.121 0.124 0.125
0.164 AB9EH03 | 1.76E+04 0.149 0.157 0.203 0.249
1.53E-03 183 657 | 1.40E-03 | 146E-03] 1.59E-03] 1.66E-03
6.18E-05 491 17.7] 448605 | 531E-05 [ 7.06E-05 | 7.90E-05
1.04E-05 120 430[ 976E-06]| 1.01E05| 1.06E05 | 1.07E-08
271E04 121 308| 247604| 256E-04| 280E04| 294E-04
1.16E-03 138 496 937E-04] 105803 128E-03] 139E-03
1.27E-02 427] LS3E+03] 112602 | 120802 ) 132B-02] 1.30E-02
0 0 0 0 0 0 0
[Mnd+ 4.50E-03 ) S08[ 33se03| 391E03| 5.08E03 | s.65E03
Ca2+ 617602 1A4IE+03 | S.08E+03 [ 54002 s.84E-02] 6.49E-02] 620E02
K+ 7.52E-02 1.68E+03 | 6.0SE+03 | e82p-02| 7.05E02) 791E-02] 827E-02
[Oh- 7 V33E405 | 4.78E+05 129 13 141 144
NG3- 601 213E+05 | 7.66E+05 5.31 542 686 720
NOZ- 286 7.526+04 | 2.J0E+08 237 2.60 311 336
[coa2- 0533 TEIEHM | 6.58E+04 0485 0.508 0.565 0574
PO43- 0104 S.65E+03 1 2.03E+04{ o04E02] 9.52E-02 0,307 0.109
5042- 5385 TSGE+4 | 5.62E+04 0.221 0252 0319 0349
Si (as SI032-) SA8E0L T43E+03 | S13E+03 | 724F.02| BOSE02| 9.72E.02 0.105
7.54E-02 819| 294E+403 | 642602 | 639E02| B.09E02[ 8.52E-02
0.276 S.60E+03 | 2.01E+04 0.248 0262 0.289 0.300
339E-02 3.6TE+03 | [.32E+04| 3.12B02] 325802 3.538-02] 3.66E02
1.78E-02 293E+03 | LOSE+04| 562603 | 1.158-02] 240E-02{ 3.01E-02
3.27E-02 S.A3EH03 | 1.B4E+0M| sacE03 | 203E-02] 4.52E02] 5.74E-02
glycolate- 0.104 448E+03 | 1\ GIEF04 | GaaE02| 8.60E02 [ 0.140
acetate- 383E-03 300 108E+03 | 73003 8.12E-03| 964E-03| 1.04E02
oxalate2- 8.10E-05 408 1471 7.186-05] 7636051 8.57E-03| 9.02E-05
[o8P 229602 275E+03 | SM9E+03 | 1 goE-02] 208E-02| 249E02] 26802
[Butanol 229602 970 [ 349E+03 | 13902 | 208E-02| 249E-02[ 268E-02
[NH3 013 T.19E+03 | 4.28E%03 | 987602 0103 0.137 0.154
Fo(CN)64- 0 0 0 0 [ 0 0

*Unknowns in tank solids inventory are assignod by Tank Layering Model (TLM).

+Water wit% derived from the difference of density and total dissolved species.
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HDW Modei Rev. 4

I Single-Shell Tank 241-SX-102
TLM Solids Composite Inventory Estimate®

Physical =

Properties <98 CI: 567C1 " +67Cl. +95 CI
Total TLM Wa| ™ 3 925405 @j( Gookgal) - = — = =
Heat Load 145 GW)]  (497E+03 BTUM)| - 1.06 129 156 161
Bulk Density 1.76 {g/cc) — — 151 1.53 2.11 2.24
Void Fraction 0538 - — 6.00E-02 0217 0.137 0743
[Water wt% 270 — — 264 100 426 442
TOC wt% C (w] 0 — —— 0 0 0 0
Radiological 95 CL:“67.CL: +67.CT . 498 CI
Constituents} - Ci/L: pCiig Ci (CVLY QUL (CIUE) - (CVLY
H-3 2.92E-05 1.67E-02 6531 305E06]| 1.47E-05| 4.10E-05 | 4.10E-05
C-14 2.26E-06 1.29E-03 0505} 259E-07| 1.06E06| 3.07E-06] 3.07E-06
Ni-59 1.49E-05 8 46E-03 3321 10705 | 1.1E-05 | 1.62E-05] 1.60E-05
Ni-63 1.39E-03 0.190 3101 1o0e-03] 122E-03| 1.52603] 149E-03
Co-60 8.94E-07 5.09E-04 0200 (2607 4.186-07] 121B-06] 121E-06
Se-79 4.81E-07 2.74E-04 0107] ssoe08| 225E07] 6.51E-07] 7.15E-06
|St-90 0.928 529 | 207E+03 0.662 0812 1.02 103
Y-9%0 0.929 529 207E+03 0.662 on2 1.02 1.03
Z:-93 227E-06 1.29E-03 0507] 250E07] 106E06] 3.08E06] 3.03E-08
Nb-93m 1 85E-06 1.06E-03 04141 212E07] mesE-07| 251E06| 321805
Te-99 1.58E-05 9.02E-03 3541 181E-06] 742E06] 215E05] 2.15E-08
Ru-106 2.50E-12 142609 | SSTEOT] 3m6E13] 117E-12] 338E-12] 33862
Cd-113m 6.99E-06 398E-03 136] s.00807] 3.27E-06 | 5.48E-06 | 9.486-06
Sb-125 1.31E-06 7.47E-04 0293 | | 50E-07| 6.14E-07] 1.78E-06 | 1.78E-06
Sn-126 7.39E-07 421E-04 0165} 545508 ) 3.46B-07] 1.00E-06| LI4E-08
i-129 3.04E-08 1.736-05 | 6B0E03 | 348E00| 142E-08| 413808 4.13E08
Cs-134 2.72E-08 1.556-05 | 6O7E03| 719E09| 1.52E-08| 352608 3.52E-08
Cs-137 $.60E-02 19| 125Ev04 ]| qase-02]| 3.038-02| 726E02] 726B02
Ba-137m 5.30E-02 02| I18E+04] j40E02| 296E-02]| 687E02| 637E-02
Sm-151 1.71E-03 0976 33| 1o6E04| s.03E-04| 233E-03 | 264602
h;;l” 7.00E-06 3.98E-03 156] 685606 | 6.91E-06] 7.06E-06 | 7.06E-06
[Eu-154 2.16E-05 1.23E-02 482| 247806] 1.01E05] 293805 | 293E-05
|Ew-155 3.30E-04 0.138 B8] 323E-04| 326E-04] 333E04| 333E04
Ra-226 1.08E-09 6.15E-07| 241E-04 | yas-10| 6.046-10] 1.56E09] 201E00
Ra-228 9.26E-15 528E-12] 207E-09] 9.07E-15| 9.13E-15| 934E-15| 9.34B-15
Ac-227 4.76E-09 271E-06 | 1.06E-031 306E.10| 2.00E-09| 7.52E09] 102E-08
Pa-231 7.18E-10 409E-07| 160E-04{ $21E-11{ 3.36E-10] 2.04E09| 1.68E-08
Th-229 LTIE-12 101E09 | 39SE07| (mp.12] 17sE-12] 1.7E.12| 1L78E12
Th-232 $91E-16 336813 | L32E-10] 696.17| 277E-16] 3.01E-16] 801E-16
U-232 524612 2986-09| LITE06] s9oE.13] 24sE-12] 7.10E-12] 7.10E-12
U-233 2.00E-13 1.14E-10] 446E08] 328614 934E-14]| 271E13| 271E13
U-234 1.19E-07 67E-05| 266E02[ |36p08| sssE08| 1.62E07] 1.62807
U-235 $.13E-09 2928-06| 1ME03 [ sgo.10] 240E-09] 695E09| 69509
U-236 1.88E-09 107806 | 421E-04[ 2.16E-10| $.826-10| 2.56E-09| 2.56E09
U-238 1.22E07 692605 | 272E-02[ 139E-08 [ sesE-08| 1.65E07] 165E07
Np-237 1.03E-07 ssse-08| 230E02] yaspo8| «mie08| 139E-07] 139E-07
Pu-238 6.61E-06 1T7E-03 148 475606 | s66E-06| 7.57E-06 | 8.48E06
Pu-239 4T2E-04 0269 105| 339E-04 | 4.04E-04] s40E04] 605E04
Pu-240 6.76E-05 3 85E-02 15.1] 485605 | s78E05| 7.73E-05 | 8.66E-05
Pu-241 3.97E-04 0226 88.7] 285604 | 340E04| 4.5SE04| 5.09E04
Pu-242 1.82E09 1.04E06 | 4O0TE04] 131E09| 1.56E09 | 208E-08| 234E-09
Am-241 8.09E-06 4.61E-03 181] 926807} 3.79E-06| 1.10E-05 | 1.43E-04
Am-243 7.57E-11 431608 | LO9EOST gooE-12| 3.54E-11] 1.03E-10] 1.34E-09
Cm-242 1.61E-07 9.16E-05 | 3.59E-02 E-07 | 1.59E07 | 1.62E-07] 162E-07
Cm-243 3.69E-09 210806 | B24E-04} 361E-09] 3.64E09| 3.7T2E09| 37T2E09
Cm-244 270509 1.54E06 | S04E-04| 3006-10] 127609 | 3.67E-09| 3.67E09

i BT BICT . T67C1 498 T
{Mor (Mar (Mor " (Mor

Totals M

IPu 7.896-03 (/L) —

o TS3E-03 | 707 33| 175604 76504

*Unknowns in tank solids inventory arc assignod by Tank Laycring Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

| Single-Shell Tank 241-SX-102
Total Inventory Estimate*
Physical
P rties. -95:Cl1 " «67CL::+67CI 495 CI
Total Waste 3 59E+06 (kg)l kgl — — — .
Heat Load 6.22 (kW) (2.12E+04 BTU/r)] — 571 6.00 6.40 6.52
Bulk Densityt 1.75 (g/eci — — 1.69 171 1.80 1.80
Water wi%t 243 - — 216 217 26.2 27,6
TOC wi% C (w] 0.830 - - 0.550 0.687 0973 11
Radinlogical <95 ClL.: 67T.CL: +67.C1:: +95:CI
Constituents VL o pClig Ci G (CVL). (CVLy “{Cin)
H-3 2.88E-04 0165 392] 142604 142604 298E-04] 3.i0E04
C-14 4.29E-05 245E-02 381{ 123E.05| 1.23E05]| 4.356-05| 441E05
Ni-59 4.28E-06 245E-03 B80| 234506 | 284E-06| 443E-06| 4.42E-06
Ni-63 4.12E04 0236 8481 270E04] 270E04| 4266041 427E04
Co-60 4.80E-05 215E-02 987 1.30E-05] 1.30E-05 | 4s3E-05] 4.97E-05
Se-79 4.16E-06 2.38E-03 854 221B-06| 221E-06] 4.86E-06| S5.54E-06
Sc-90 0.238 136 | 4.89E+0S 0.209 0225 0.248 0.247
Y-90 0.238 136 | 4.89E+0S 0171 0171 0.248 0.248
2r-93 2.04E-05 LITE02 4191 10705 | 107E-05| 239E-05 ] 2.73E-05
Nb-93m 1 48E-05 8 46£-03 304] 797E-06] 797E-06 | 1.73E-05| 1.96E-05
Te-99 3.06E-04 0.175 629] 1926-04]| 248E-04| 3.65E-04] 421E-04
Ru-106 8.4TE-09 434606 | VMEQ2[ 3958.00] 395E-09] 94sE-09] 1.04E-08
Cd-113m 1.08E-04 6.17E-02 222 493E-05| 493E-05| 129604 | 149E-04
Sb-125 2.07E-04 0.119 426 ssoE-05] 559E05| 2.11E-04 [ 215E-04
Sn-126 6.28E-06 3.50E-03 129] 336506 | 336E-06| 7.34E-06 | 8.36E-06
1-129 5.90E-07 337804 V2] 369E-07] 4ME07] 7.03E07] B.13E07
Cs-134 3.07E-06 1.76E-03 §31] 2.15E-06| 260E-06] 3.54E-06 | 4.01E-06
Cs-137 0304 174 | 6.25E+0S 0.274 0.289 0320 0.335
Ba-137m 0.288 165 | S.91E+05 0.230 0.230 0.303 0317
Sm-151 1.46E-02 837| SOIE+04] 7505.03] 780E-03| 171E02] 195E-02
Eu-152 5.62E-06 3.21E-03 11.5| 320806 3.20E-06 | 5.956-06 | 6.28E-06
Eu-154 T69E04 o440| 18EX03 | 292E.04| 282E04] 946E-04| 1.02E-03
Eu-155 3.24E-04 0.185 665] 1.80E-04| 180B-04| 3.44E-04] 3.64E-04
Ra-226 2.89E-10 1.65E-07 | S94ED4] 330E-10] 229E-10] 330E-10| 3.69E-10
Re-228 1.86E-07 1.07E-04 0383 | yask08| 134E-07) 2476-07] 3.11E07
Ac-227 1.61E09 9216-07 | 331E-03 [ 125E.00 [ 1.26E-09 1.85E09| 207E-09
Pa-231 5.15E-09 294806 | 106E-02f 320500 [ 320800 s85E09| 6.53E-09
Th-229 438E-09 2508-06 | 899E-03{ 214p-09 | 323E-09| $.70E09] 7.12E09
Th-232 1.31E-08 743E-06 | 269E-02{ 7445-09 | 1.02E-08 | 1.60E08] 1.37E-08
U-232 9.26E-07 5.30E-04 1901 s18E-07{ 7.17E-07| 1.176-06] 143E-06
U-233 3.55E-06 2.03E-03 730| 1.90E-06] 275E-06| 4.43E-06| 547E-06
U-234 9.83E-07 5.62E-04 202| 944B-07] 9.66E-07| 9.99E-07| 1.02E-06
U-238 3.98E-08 228605 | 813E-02| 342m.08| 391E-08 | 40sE-08] 4.12E-08
U-236 3.08E-08 176805 | 632E-02] 29¢e-08 | 3.03E-0a] 3.12E-08] 3.17E48
U-238 1.16E-06 §.63E-04 238] 112606} L14E-06| 1.17E06| 1.19E06
[Np-237 1,1LE-06 633E04 2281 735E07) 9.17E-07| 1.30E-06| 148E06
Pu-238 2.44E-06 1.39E-03 S0 200606 221506 | 266E-06| 288E06
Pu-239 1.09E-04 6.26E-02 225 981E-08| 104E04| 1.15E-04 [ 121E-04
Pu-240 1.72E-05 96E-03 354} 152B-05] 162E05] 1.83E-D5] 1.93E-05
Pu-241 1.60E-04 9.156-02 3291 130E-04] 145E-041 175E-04] 1.90E-04
Pu-242 8.40E-10 4nE07) 1TE0} g62e-10] 7.50E-10| 9.31E-10[ 102609
a— —y

[Am-241 7.03E-03 4.02E-02 141 49se0s] s97E05| 8.00E-08| 91005 ]
Am-243 248E-09 142606 | S10E-03) 1 83E.09) 214E-09] 2.83E-09| 3.16E-09
Cm-242 2.03E-07 116E-04 0A417] 103g-07| 103E07] 2.15807] 228807
Cm-243 1.76E-08 1.01E05 | 363021 313609] 8.18E-09] 1.83E-08 | 1.99E-08
Cm-244 1.70E-07 9.73E-08 0330] 7268.08| 7.26E08| 203E-07| 224E07

el SiCl. I s T

; Mor (Mor: ‘Mor - (Mor

Totals M
Pu 1.58E-03 (g/L) — 3.24] 136803 | 1.47E-03| 168E03] 1.79E-03
U 1.I3E-02 1 S3EFOS | SS0ER03 | rose02] 1.11E02] 1i4E-02] 116E02

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
1Volume average for density, mass sverage Water wt% and TOC wt% C.

-177-



ANP-SD-WM-B




HNF-SD-WM-ER-352, Rev. 1

9661 ‘9l idy pue ¢ uep 8jeqg 4 JaquinN Jesiy
ul Ly9ge 19A97 UIN Y 650 Wojoq Yuej wWoJj ucheas|3
1661 ‘Tl uer ajeqg 9661 ‘G 9o4 seg
ul g epve |oAaT xey 4,1°48 ainesadwa} winuiuiy
JVHN3T [enuely s39jA(Q 4 Jaquinp Jesiy
TAA3T 30V4HNS A1LSYM yee LUOY0Q MUE]} WO} UoileAs|]
8024048 J8quinn 1eg ojoyd 8861 ‘T Aely 9ieg
NO6Z-£€0L¥0¥6 JaquinN abejuopy 4,961 ainjesadwa) wnwixew
/861 ‘LL 93@0 ajeqg 4,661 ainjesadwa] yue)| abesany
SHAVIO0L0OHd HORILNI FUNLVYIdNTL MNVL
1e6 000°L ejewsadng uzL 7
1ef 000514 abpnjg ut i 9l ‘14
1e6 000'9cS ayeojjeg 2218 (s)1equinp Jasiy
1e6 000'222 spinbiq sjgedwing SHASK 378VI1IVAY AT3AILVLINTL
1e6 000'ze2 spinbi jenysieu) ajqeurelq - (di) uonuanaid uoisniu|
X1dON adA| aysep S861 aunp (1d) uonejos) wusju| [etued
1e6 000'259 BWN|OA SISBAA [BJOL - (s1) uonezyigels wuajuj
(19661 NOINVH) JWNTOA LSVM - 18)ea’] pawnssy
el slasiy [ejol punos RAubayu)
auou Nue] apeose) sauebiQ g uaboiphH SIS UolepM
126 000'000'} Ayoede) eujwoN 8.6l sAnoey|
ysia adeyg woyog - 90IAIBG WY paAoWaY
¥SL Jsppwelq ¥G61 41b Uiy 80IA18G palsjuy

NOILdI¥OS3a MNVL

AYOLSIH MNVL

AHVININNS €0L-XS-I¥Z MNVL

-179-



WHC-SD-WM-ER-352, Rev. 1

REFERENCES

* ANDERSON 1990

**  WELTY 1988

*%% BORSHEIM AND KIRCH 1981
¢ HANLON 1996i

©o  McCANN 1982b

NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

cw: COATING (CLADDING) WASTE
DSSF:  DOUBLE-SHELL SLURRY FEED
£8: EVAPORATOR BOTTOMS
EVAP:  EVAPORATOR FEED
oww: PUREX ORGANIC WASH WASTE
PNF: PARTIALLY NEUTRALIZED WASTE
R1: REDOX WASTE 1952-57
R: REDOX HIGH-LEVEL WASTE
RESID: HANFORD DEFENSE RESIOUAL LIQUOR
RSLTCK: SALTCAKE
WTR: WATER
LEGEND
TOTAL WASTE LEVEL (SUPERNATE)
== TOTAL WASTE LEVEL (SOLIDS)
————— SOLIDS LEVEL
=== INTERSTITIAL LIQUID LEVEL
e cNLINg
7777} souLins

SX TANK FARM
CASCADE

(191419

U.S. DEPARTMENT OFe ENERGY

Richland Operations Offic:
FLUOR DANIEL NORTHWEST, INC.

WASTE TYPES R: cw: |EB: DSSF: TJANK INFO:
TIME LINE Quw: - EVAP: CONSTRUCTED 1953-1954
: n- NOMINAL CAPACITY: 1,000,000 GAL
(ANDERSON 1950) RESTD: DISH BOTTOM, NO KNUCKLE
YV e——— = e TR 75 FOOT DIAMETER TANK
TIME LINE
(AGNEW 1995)
*
= ot
] 54
[ (8]
& * &
z =z 3 ?f’: &
— = i *
Lo g 2 £
Sy 85 gn : 1 £ %
gu oz 27 & 15 ° 8 -3 VOLUME
| * 3« °e oz B 3 (GALLONS)
32' 384" ? TOFh T4 2R e S —1,041,500
1 5 2 543388 3 2 -
. - x I3 - 2 5= = &
30" 360"+ o % 2 % £ c 7 Sw L3 = % ~ 975,500
1 @ g o “ A SE 33 3 2 -
o — pay WO a [}
28' 336"+ - -2 2z <2 A = — 909,500
! Do B0 T -
b [s4] * —
26' 312"+ Z T, B¥ B = ’g_i £ g z — 843,500
1 o™ > 7Y X * —
- 2. hTB e B:1% S
24' 288"+ Tx ol 3°° il 2 2 °h 2 — 777,500
DH - “os QS < = o™
T L ~AFO 8 — - R " = [ = -
22" 2647 1 ez 2 = FTo I u S £= e — 711,500
- g 5 I I, ] a a o 4 .
1 oz E AN = T = -
z ]
20 240"+ = & { [Nt __S-S-esemmmmEs - 845500
1 = — NS S S S S S _
> . S p YRy
, » - SN ///// S / ey
18' 216"+ e A s et 57 //é/? ////// — 579,500
i % ° e s ////'/ / A L -
S S S S s
16 192"+ S : -, — 513,500
14 188+ — 447,500
12" 1447+ — 381,500
10' 1207+ — 315,500
g 98+ — 249,500
6 77+ — 183,500
FURPY 8 — 117,500
4+ TOP OF —
DISH S
2 aad = 51500
0' O I T T T T I T T T T l T T Il" I‘ l T T T T — Iy 1 O
1945 50 55 60 I;B
DISH BOTTOM

SIZE | BLDG NO.
B 241

241-SX-103 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1954-1996

SOUND/NON-STABILIZED TANK
WATCH LIST: HYDROGEN & ORGANICS

" ES-TKS-E81 |

SCALE

12796
NONE |JOB NO. ]snEET 1 oF
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241-5X-103

CONDENSER
HATCHWAY
PUMP PIT @4
NORTH
§7 MH
0?0t >
\\ o8
PUMP PIT 03A
3 1
N4 d o o o N2

Ref: Alstad 1993
H-2-73220, Rev. 3

TANK RISER LOCATION

Approximate Grade Elevation 201.58m {661.4f1]
(Pianka 1995)

= T T

3 Fy

0.38m [1.25f1]
CONCRETE

22.86m [75.00ft]

4.04m [13.25f1]

0.38m [1.25f1]
CONCRETE

9.5mm [3/8in) 9.47m [31,08ft]

STEEL LINER Liner Height
0.61m [2.00ft] - 0.38m [1.24f1] “
CONCRETE \\vtgj
9.5mm [3/8in] STEEL LINER _ //
51.2mm [2in] GROUT TOP OF DISH ELEVATION
9.5mm [3/8in] 3-PLY ASPHALTIC 186.03m [610.35ft]

WEATHER PROOFING MEMBRANE

Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4
NOT TO SCALE
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(jeb))jawnjo a1sep

241-SX-103
TANK LAYER MODEL ESTIMATE

102

R1 RSItCk
Waste Type

539

SMMS1

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al, 1997).
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HNF-SD-WM-ER-352, Rev. 1

HDW Modsi Rev. 4

Single-Shell Tank 241-5X-103
TLM Solids Composite Inventory Estimate*
<95 CI. 67CL  +67C1 +95°C1
7215«)5@ (12kgal)l  — — — — —
1.52 (kW) (5.18E+03 BTUrhr)| — 141 145 1.57 1.62
1.72 (g/ec) — — 146 160 17 .82
Void Fraction 0.763 - — 0.720 0.734 0.846 0938
Water wt% 340 - - 24.5 288 438 54.3
TOC wt% C (W] 4.T7E-03 — — 4.56E-03 | 4.66E-03 | S.06E-03 | 5.68E-03
Chemical 95.CL67.CL +67.CL: +95.C1
Coustitvents| moll . ppm kg (melel) (mole/L) (molel) {mole/L
Nat 3.0 1.74E405 | 1.27E+05 [ 109 14 15.0
AL+ EX]) SIAET04 | 4.25E+04 19 245 S07 6.46
Fe3+ (otal Fe) 0106 346E+03 | 2526403 | 997E.02 0.103 o110 0.113
Crav 0.754 223E+04 | 1 66E+04 0443 0.591 0820 03843
[BiJ* 6.26E-06 075 | 03541 529E06| S.76E-06| 6.89E-06| 7.58E-06
Lad+ 1.54E-11 125E-06 | 9.0BE07] 1.asE.11] 146E-11] 170E-11] 187E-11
Hg2+ 9 83E-07 O115| 836E-02| 371E07] 926E-07] 1.08E06] 1.19E-06
Zr (as Z1O(OH)2 6.25E-07 332602 | 242E02] s594p.07]| s9sE07| 655E-07] 7.06E-07
|22+ 1.56E-04 183 D371 s3sE-05 | 119E04| 193604 | 230E-04
Ni2+ 1. B3E-02 625 455] 1.70E02] 176E02] 189E02] 1.95E-02
S+ ° ] 0 o ] 0 [}
[Mnd+ 4.55E-05 146 106| 326605 | 3.89E-05| s22E-05| sasoe0s
[Caz+ 8.96E-02 2.09E+03 | 152E+03 | 623502 | 7.56E-02 0.103 0117
K+ 3.01E-02 687 500 286E-02] 294E-02] 327602 3.56E-02
[OH- 153 T91E+05 | 139E+05 111 137 252 310
NO3- 5% T.90E+05 | 1385705 294 457 5.98 638
[NO2- T8 492E+04 | 3.58E+04 58 K] 196 212
[cO%2- 94102 3.29E+03 | 2.39E+03 | 6.68E.02| B.OIEDZ 0.108 0121
[PO43- 4.0SE-04 24 163 376E04 | 393E-04| 422E04| 4.5RE-04
SO42- 3.TTE02 211E+03 | 1.S4E+03 | 34a602] 168602} 4.10E-02] 445602
i (% SI032-) 0119 1.95E+03 | 1426403 | 7ssp.02 0.103 0.136 0153
F- 3.23E-04 357 260| 27SE04} 3.04E-04| 3.55E-04 [ 3.82E-04
Cl- 0.126 260E+03 | 1B9EH3] 6o00E02| 9.ME02 0.138 0.145
|Cers073- 333E04 36.7 267] 323E04| 3.28E-04] 348E-04| 3.79E-04
EDTA4- 1.30E-08 2.13 159] 914806 | 112E-05] 153E-05 | 1.76E-05
HEDTA3- 1.08E-05 172 125 | 346E06] 741E06] 1.44E-05] 1.79E-05
glycolate- 4.71E-04 206 150 255e04] 372B-04| s8sE04] 6.955-04
acetate 4.39E-03 168 12| 473E05| 4816-05| s19E05} SSSEOS
oxalate2- 2.02E-11 104806 ] 7S3E07| 1 y9E-11 | 190E-11| 222E 11| 244E 1)
DBP 2.96E-04 362 2641 276604 | 2.83E-04 | 320E-04 | 34SE-04
butanal 2.96E-04 123 929] 276E-04 | 288E-04) 320E-04] 3.45E04
[NH3 3.S6E-07 51 4011 387E-02{ 4.11E02] 6.02E-02| 6.46E-02
Fe(CN)od- o 0 0 0 [] [ [

*Unknowns in tank solids inventory are sasigned by Tank Layering Model (TLM).

-183 -



HNF-SD-WM-ER-352, Rev. 1

HDW Modal Rev. 4

Single-Shelt Tank 241-8X-103
SMM Composite [nventory Estimate

95 CI. - -67CI #67CI 498 Cl

3.45E+06 (kg) (540kgal)| - — o
5.00 (kW)| (1 71E+04 BTUM) — 4.67 483 5.17 534
169 (g/cc) — — 163 1.66 17 173
773 — — 246 258 289 308
0917 — e 0.578 0,744 1.09 126
95.CLi “67CL. #67C1 +98.C1
mole/l. o ppme r__kg (mole/L) (mobe/L) (mole/L) (mole/L)
162 2.20E+05 | 7.59E+05 148 155 168 173
8 294E+04 | 1.0IE+05 169 177 192 199
[Fe3+ (iotal Fe) 129602 427 | TATE+03 | | 06E 02| 1.178-02| 141E-02] 152602
Cr3+ 0.159 ASIEH03 | 1.69E+04 0.135 0.148 0.164 0.168
214 9] 15703 | 165603 181E-03 | 1.89E-03
5.34 184 470E-05| s5.57E-05| 740E-05| 828E-05
133 458] 103605 1.08E-05[ 1.13E-05| 1.15E-05
175 6031 294604 3.05E-04| 3.35E-04] 352E.04
147 507] o61E04] 108E03 | 132603] 1.4dE-03
265 S 7268-03] 7.43E-03 | 7.70E-03] 7.79E-03
o 0 o o ol - o
43 330E-03 | 3.84E-03 ] 4.96E-03[ 5.50E-03
953 168E-02| 385E-02{ 4.13E02| 4.34E-02
1.78E+03 7026-02| 734E02| 8.07E-02| 841802
1.1IE+05 10.3 107 1.5 s
2.11E+05 522 5.52 581 5.89
TATEROA | Z56EV0S 226 247 297 3.1

1.39E+04{ 6.52E+04 0.480 0.500 0.570 0.576
6.33E+03 | 2.18E+04 | ¢ 57E02 0.102 0118 0.118
16SE+04 | 5.78E+04 0234 0263 0.328 0356
152B+03 | 525403 | 757E-02] 8.35E-02] 9.95E-02 0.107

958 | 3.30E+03| 71302 7.71E02] 9.19e-;2| 9.72E-02

SSIES | ZOEROA| o354 o0264]  o294] 0305

[CSH3073- 3.27E02 3.6TE+03 | 126404 | 293602 | 3.13E02] 3.428-02] 356E-02
’_Elu- 202602 SASES03 | LI9ES0A | g o4E-03 | 130E02] 2758-02] 347E-02
HEDTA3- 3.80E-02 6.18E+03 | 2.13E+04 | 967603 | 235E02| 5.26E-02| 669E-02
slycolate T114 SOSE+03 | LME+04| 752E02| 539602 0.133 0.152
acetate- 7.72E-03 70 932] 634603| 702803 8.43E-03] 9.11E-03
(Oxaluies- BAIEDS 43 1531 752605 soo0s| 899E05| 9.46E-08
[oBF 2BE0 2776403 | 9366403 | 1aap02| 2.03802| 247E02| 261E-02
[Butanol 283602 978 337E+03 | a4p02| 203602] 2426-02] 261E02
lﬁ 0.102 LOIE+03 | 3.36E+03 | s47B-02| 9.17E-02 0.116 0132
[FecCrpea- 0 o ¢ [ [ 0 0

*Density is calculated based on Na, OH-, and AlO2-,
t+Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-103
Total Inventory Estimate*
95 Cl- . -67CL +67C1 395 C1
4.18E+06 (kg) (652 Iq;u_l)]r — — — — —
652W)|  (223E+04BTUMY]  — 6.18 635 6.69 6385
1.69 (g/cc) e — 1.64 1.67 17t 173
Water wi%t 285 e — 262 212 301 318
TOC wt% C (w] 0.758 e — 0.477 0615 0.901 104
Chemical <95.CI. 67 CL..-467.C1: 498 CI
Constlnmmi mole/L ppmi (mole/L)(mole/L.] “(mole/L) -(mole/L)
Na+ 156 2.12E+05 | 8.B6E+05 145 15.0 16.1 16.6
AT 216 S4SEF4 | | MEDS 1.84 195 240 263
[Fe3+ (il Fe) 2.89E-02 9551 3O9E+0 [ 2 70E-02] 280E-02] 2.99E02| 3.08E.02
Crar 0.261 B.OIEY0) | 335E+04 0.206 0233 0273 0273
iﬁ+ 143E-03 177 739] 130603 | 137603 | 150B-03] 1.56E-03
La3+ $.37E-03 441 1841 389E05| 461E05] 6.13E05] 6.86E05
Hg2+ 9.43E-06 112 467 874606 | 9.13806] 9.57E-06]| 9.70E-06
Zr (as ZrO(OH)2| 2.68E-04 144 03| 244804 | 252604 278E04] 292E.04
Pb2+ 1.02E-03 125 321] 323e04] ou9k-04| 112603] 122603
[Ni2+ 9.ASE-01 328 LITEXO3 | 915603 | 930E03] 9.57E03] 9.69E03
Si2+ 0 0 0 [ [ 0 0
Mnd+ 3.65E-03 119 95| 27e03] 3.49e03| 412803] 457603
[Caz+ 486E02 V'TSE03 | 481E703 | 435E.02] 4.60E-02] S.12E02] 538E02
6.89E-02 159E+03 | 665E+03 | 533£.02| 660802 7.200-02] 748602
125 1Z5E+05 | 5.23E+05 109 1.5 135 14.6
565 207E+05 | 8.65E+05 523 548 574 578
257 TO0E+04 | 2.92E+05 208 236 278 297
0.456 1.62E+04 | 6.76E+04 0414 0430 0.439 0,493
532602 S2EH3| 218E+4 | 704e02 | 842602] 957E02] 9s0E02
0.250 142E+04 | 5.04E+04 ©0.200 0224 0278 0.301
9.62E-02 160E+03 | 6.67E+03 | g32E-02| 896602 0.103 0108
7.05E-02 792] 3B soiE02| 639E02| 7.61E-02| so6E-02
0.255 S34E403 | 223E404 0232 0240 0265 0.274
C6H5073- 272602 3.03EH03 | 127E04| 248E02) 259020 284E02| 295602
E«. T.68E02 285E+03 | 1.ISE¥M | s01E 03| 1078 02| 228E-02| 28702
HEDTAS- 315602 5.10E+03 [ 213E+04 | 001603 | 195602 436E02] 5.54E.02
glycolate 94IE-02 4176403 | 1 MEY4 ]| 636-02| 779602 0110 0.126
acetaie- 6.41E-03 223 93| 526603 | 58E03| 6.99E-03| 7.55603
oxalate2- 7.03E-05 3.66 153] 623605 6.62E05| 7.44E05] 784605
| L T$5E02 2308403 | 9.59E+0) | 153602 1.69E-02] 201E-02] 2.16E-02
[butanol 1.85E-02 $10] 338E+03 | is3p.02| 1.69E02]| 201E02] 2.16E02
[NH3 9.44E-02 S48| 3.96E+03 | 797E.02| BSsE02 0.106 0119
Fe(CN)64- 0 0 0 ° 0 [) 0

*Unknowns in tank solids inventory arc assigned by Tank Layering Mode! (TLM),
Water wt% derived from the difference of density and total dissolved specics,
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HNF-SD-WM-ER-352, Rev. 1

HDW Moda! Rev. 4

Single-Shell Tank 241-SX-103
TLM Solids Composite Inventory Estimate®
-95 CI' . 67.Cl  +67TCI 95 CI
7286405 )] (112kga)] — — — —
1526w (s.08E+03 BTUMY| 141 146 157 162
1.72 (g/cc) — — 146 1.60 177 182
Vaid Fraction 0.763 - — 0.720 0.734 0.846 0938
Water wi% 340 e — 24.5 28.8 418 543
TOC wt% C (w] 4.77TE-03 — — 456E-03 | 4.66E-03 | S.06E-03 | 5.68E-03
Radiological | <95 CL:BT.CL: +67.CE +95 CI
Constituents €L Ci (VL) (G SO (CUL)
H-3 2.06E-04 0.120 872| 261E06] 261E-06| 2.16E04] 2.34E-04
Cc-14 1.06E-05 6.19E-03 450] 202607] 2026-07{ 1.10E0S| 1.20E.08
Ni-59 7.53E-06 4.39E-03 399 133606| 133E06] 7.84E06] 8.13E-06
Ni-63 7.27E-04 0.423 308 124604 | 1.248-04| 7.56E-04] 7.84E-04
[Co-60 9.46E-06 5 51E-03 401 [ 708E-08| 7.98E-08| 9.86E-06 | 107E-08
Se-79 6.37E-06 3.71E-03 270] 429E-08| 429608 645E-06 | 6.97E-06
Sr-90 0.322 188 | 137EH0S 0.288 0.305 0.340 0.356
Y-90 0322 188 | 137E+0S| g29E02] 8.39E-02 0.340 0356
zr-93 3.02E-05 1.76E-02 128| 203807} 2.03E-07] 3.05E-05| 3.27E-08
Nb-93m 24SE-05 1.43E-02 1041 1 66E-07| 166E07] 248E05] 27m2E-05
Tc-99 8.24E-05 4.80E-02 345] 793E.05| 8.10E05] 885E05| 9.54E-05
Ru-106 2.17E-09 126E06 | 919B-04] 323613 | 223E-13| 226E-09| 246E-09
Cd-113m 4.28E-05 2.49E-02 182] 524507] 6.24-07] 943E-05| 9.11E05
Sb-125 3.36E-05 1.96E-02 143 ] 117E07| 1.17B07] 351E0s| 3.81E08
Sn-126 9.78E-06 $.70E-03 415] 630E08| 659E08| 5.90E06] 1.07E-08
1-129 1.56E-07 9.11E05 | 6.83E-02] 1518.07] 1.54E-07] 168E07{ 181E-07
Cs-134 2.10E-06 1.22E-03 08891 243E09| 243E-09| 2136-06] 2.35E06
Cs-137 0.300 175 | 1.27E+05 0.290 0.296 0321 0.346
Ba-137m 0284 165 | 120E305 | 413E.03] 4.73E-03 0.294 0316
Sm-151 227602 132| 963E+03| ys3p04] 153E04] 230E-02] 249E-02
Eu-152 8.70E-06 5.07E-03 369] 625E07] 625E-07] 8.76E-06| 8.86E-06
Eu-154 226504 0.132 958] 1936-06| 193E06| 236E-04] 297E04
[Eu-155 4.39E-04 0.256 185| 205605 | 295E-05| 4.42E-04] 447E-04
Ra-226 5.24E-10 3.058-07| 2238041 96s5E-11| 965E-11} 6.77E-10] 824E-10
Ra-228 1.43E-08 8.36E-06 | SO8E-03 [ 927616 [ 8.27E-16] 1.45E-08 | 1.46E-08
Ac-227 293609 1.71E06 | 124E-03| 435E-10] 4.25E-10] 3.83E-00] 433E-09
Pa-231 9.4%E-09 552606 | 402E-03| 641E-11]| 6.41E-11| 9.60E09] 1.00E-08
Th-229 3A4E-10 2.00E-07 | VA6E-04 [ 1 sgE13 | 158613 3.47E-10] 3siE-10
Th-232 1.92E-10 112E07 | $15E05] 5276.17] 5.27E-17| 242E-10] 292610
U-232 G4IE-08 3TE08 | 272E-02{ 2276.08 [ 4.13E-08| 9.13E08] 122607
U-233 245E-07 143E-04 0.104] 367508 | 1.60E-07| 349E-07] 4.65E-07
U-234 LI7E-06 6.81E-04 0491 513507 835607 1.53E-06] 1.89E-06
U-238 4.T2E-08 275E-05 | 200E021 20008] 337E-08| 6.20E08| 7.68E-08
U-236 4.51E-08 280808 | 204E-02| 221E.08| 3.50E-08 | 6.19E08 | 7.55E08
U-238 1.03E-06 5.98E-04 04351 452E07| 7.30E07] 1.35E-06| 167E-06
Np-237 3.62E-07 2.11E-04 0154] 347E.07| 3.56E07| 392E-07| 4.24E-07
Pu-238 2.74E-06 1.59E-03 16| 123E06| 197E-06| 3.51E-06 | 4.25E-06
Pu-239 1.12E-04 6.50E-02 43| 629E05| 8.6TE05| 1.36E-04| |.60E-04
Pu-240 1.75E-05. 1.02E02 743 | 043E06]| 134E05| 2.16E-05] 2.56E-05
Pu-241 1 46E-04 348502 6171 685E-05{ 1.06E-04| 1.85E-04] 223E-04
Pu-242 T47E-10 435E07| 3ATEM41 333E.10] s3sE-10] 9.56E-10] 1.16E08
Am-241 1.07E-04 6.23E-02 454] 6.11E05| 926E-05| 123E-04| 1.39E-04
Am-243 340E-09 1986-06 | 14E-03 | 157E.09| 2.94E-09| 3.74E-09 | 4.08E-09
Cm-242 1.58E-08 921E-06 | 6.TOE-03 [ | 44E-08 | 1.44E-08| 1.55E08] 1.50E-08
Cm-243 3.59E-10 2.0007] VS| 320e-10] 329610 3626-10] 3626-10]
Cm-244 4.14E-10 241E-07| VTSEO4| 200.10| 241E-10] 5.00E-10] $.00E-10
BECL - B1CT . 6T CT. 498 ¢l
Mer: (Mo (Mor i (Mor
Totals M 1) 4
Pu 1.86E-03 (gL)] — 38| 104603 | 14403 | 228E-03| 2.68E-03
U 127E-02 | 1.76E+03 E+03| 556803 | 9.00E-03| 1.678-02| 20702

“*Unknowns in tank solids inventory are aesigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

l Single-Shell Tank 241-8X-103
SMM Composite Inventory Estimate
Physical
Properties <95 C1 . 67Cl. +67C1 -+95-CI
Total SMM W | 3.45E+06 (k% kg  — — e . —
Heat Load 500(kW)]  (1L7IEF4BTUMD| 467 483 5.47 534
Bulk Density* 169 @oo)| — — 1.63 1.66 1.71 173
Water wt%t 273 — — 246 258 289 308
TOC wt% C (w] 0.917 — — 0.578 0.744 1.09 1.26
Radiological “98.CL 6T.CL +67CL +95 CI
Constituents Ci OV - (CVLy - (CILy - (CIL
H-3 0.170 $85] 1.46E-04 | 1.46E04 | 297E-04{ 3.11E-04
C-14 421E05 2.50E-02 861 1276.05| 1.27E.05| 428E05] 435E0S
Ni-59 2.72E-06 1.61E-03 $57] 134606 | 1.34E06] 279E-06] 286E-06
Ni-63 2.67E-04 0.158 546]| 130E04| 1.30E-04| 274E-04| 2.81E-04
Co-60 4.72E05 2.80E-02 965 | 136605 | 136E05| 482E05] 491E-05
Se-79 4.13E-06 2.48E-03 855] 231E-06] 231E06]| 486E-06]| SSIE-06
Sr-90 0.141 3.3 | 287E+08 0.131 0.136 0.145 0.150
Y-90 0.141 834 | 288405 ] 750E00] 7.59E-02 0.145 0.150
7193 2.05E-08 1.22E-02 4201 11205 1.12E05{ 239E-05| 2.72E-08
Nb-93m 1.49E-08 3.82E-03 304] 331E06] 831E06] 1.738-05| 195E05
Tc-99 3.00E-04 0178 S13] 190E04| 244E-04] 3.56E-04| 4.11E-04
Ru-106 $.59E-09 5.09E06 | 1 7SE02| 424E-09| 4.248-09] 9.56E-09] 1.04E-08
Cd-113m 1.OSE-04 6.42E-02 22| 521E05| 521E05| 129E04] 1.48E-04
Sb-125 2.04E-04 0121 418] 58305 | s83E-05| 209E04) 2.13E04
Sn-126 6.32E-06 3.75E-03 129] 351606 | 3.51E06] 7.34E-06| 831E-06
1-129 5.78E-07 34904 118] 366E07]| 470E-07] 687807 7.93E-07
Cs-134 341E06 2.02E-03 657 2336.06| 286E-06 | 396E-06| 4.50E-06
Cs-137 0.320 190 ] 6.34E+05 0.285 0302 0338 0355
Ba-137m 0303 179 6.19E405 0245 0245 0320 0336
|Sm-151 147602 3.712| 3OIEFO4] 3 16E03 | 8.16E03| 171E02| 194E-2
Eu-152 5.03E-06 2.98E-03 103] 271E06]| 2.71E-06]| 543E-06] S81E-06
Eu-154 7.69E-04 0456| 157E+03| 300E04 | 3.00E-04| 933E-04] 101E-03
Eu-155 299E-04 0177 610] 1 60E-04 | 1 60E-04| 323E-04| 346E-04
Ra-226 1.78E-10 1056-07| 364ED4| y20E-10| 1.20E-10] 199E-10] 2.19E-10
Ra-228 1.90E-07 1.13E-04 0389| 79708 | 1.34E.07] 256E-07| 3.26E-07
Ac-227 L.13E-09 671E-07| 231E-03 [ 794p.10| 7.94E-10] 1.25E-00] 1.37E-09
Pa-231 $.20E-09 308E-06| 106E02| 332E09] 332500 s88E-09| 653E-09
Th-229 4.46E-09 264806 S1E03| 203809| 3.22E09]| s.00B-09| 7.43E-00
[Th-232 1.26E-08 749E06| 25902 653609 952809 1.58E-08| 1.88E-08
U-232 9.69E-07 5.74E-04 198] s26E07| 742607] 1.236-06] 151E-06
U-233 3.71E-06 2.206-03 759] 2026-06| 285E-06| 4.72E-06) 5.79E-06
U-234 1.01E-06 S9TE-04 206] 967607 9.91E-07] 1.026-06] 1.04E-06
U-238 4.08E-08 24280 | 833E02] 3191608 4018-08| 4156-08] 421608
U-236 3.19E-08 1.09E0s | 8SIE02] 307608 | 3.14E-08| 324E08| 3.28E08
U-238 1.19E-06 7.03E-04 242] 1.15E06 | 1.17E-06 ]| 1.20E06| 122E-06
Np-237 1.08E-06 6.42E-04 221 7.25E-07| 9.00E-07] 1.27E-06] 1.45E-06
Pu-238 1.76E-06 1.046-03 3601 134606 | 1.55E-06 | 197606 2.18E-06
Pu-239 5.98E-05 354E-02 122| 490505 | s.43E-05| 6.53E05] 7.05E-05
Pu-240 1.026-05 6.03E-03 2081 317606 9.156-06 | 1.12E-05| 122E-05
Pu-241 1.198-04 7OTE02 2441 506E05| 1.05E04| 134E04] 148E-04
Pu-242 6.57E-10 380E-07| 134E-03| 486E-10] 570E-10] 744E-10] 3.28E-10
Am-241 7.17E-08 4.25E-02 147] 5.18E-05| 6.)5E-05| 8.19E-08]| 9.17E-05
Am-243 25TE09 152606 | S24E-03| 1 o4E09| 224E09| 293609 3.25E-09
Cm-242 1.93E-07 1.14E-04 03%4| 97E08 208E-07 | 2.22E-07
Cm-243 1.79E-08 1.06E-05 | 3.66E-02] 3.80E-00 192608 | 2.05E-08
Cm-244 1.74E-07 1.03E-04 0356 | 3.05E-08 2.06E-07 | 2.26E-07
IO 798 CF
(Mor  (Mor: (Mor " (Mor
1.62E403 | SS9E03 | “r.108-02| 1.138-02] 1.17E-02] 1.19E-02

*Density is calculatod based on Na, OH-, and AlO2-.

1Water wt% derived from the difference of density and total dissolved species.
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I Single-Shell Tank 241-5X-103
Total Inventory Estimate*

Physical

Properties -95-CI - 67 CL 467 CL: +95.CI
Total Waste 4.18E+06 (kg_)] (652 kgal)| e e — —
Heat Load 6.52(kW)| (223E+04 BTUAND|  —- 6.18 638 6.69 6.85
Bulk Density} 169 (/cc) — — 164 167 17 173
Water wi%t 285 — - 262 272 30.1 318
TOC wt% C (w] 0.758 - - 0.477 0.615 0.501 1.04
Radiological 98 CL 67 €L +6T.CL 498 I
Constitueats €L wevg Ci (CVL)- (CVL) (G - (G
H-3 2.72E-04 0.161 672 156E-04| 1.56E-04] 282604] 293E-04
c-14 3.67E-05 217B-02 06| 124605 | 1.24E-05| 3.73E-05| 3.78E-05
Ni-59 3.55E-06 2.10E-03 876] 237E06] 237E-06| 3.61E-06| 3.66E06
Ni-63 346E-04 0204 8541 231E04| 231E04] 3.52E-04] 3.57E-04
Co-60 4.07E-05 241E-02 0] 1.29E05] 1.29E05] 4.15E-05] 4.23E-05
Se-79 4.56E-06 2.69E-03 11.2] 300606 | 3.008-06{ 512E-06| $.66E-06
Sr-90 0172 102 | 424E+08 0.164 0.168 0176 0.179
Y-90 0.172 102 | 4.24E+05 0.118 0.118 0.176 0.180
2r-93 22205 131E-02 S47] 144605 | 144608 | 250E-05| 277E-05
Nb-93m 1.65E-05 9.76E-03 408] juE0s| 111B05| 185605 | 2.04E-05
Te-99 2.636-04 0.155 648 112504 | 216E04] 3.09E-04| 3.54E-04
Ru-106 7.48E-09 442606 | 185E-02| 3aE.00( 388E-09] 3.20500| 902E-09
Cd-113m 9.71E-08 5.4E02 40| so5E 05| s0sE0S| 1.14E04] 130E-04
Sb-125 1.756-04 0.103 432[ s4sE05| s4se0s| 179E04 | 1BIB-04
Sn-126 6.91E-06 4.09E-03 17.1] 4.s86-06| 4388-06| 7.76E-06 | 8.578-06
1-129 $.06E-07 2.99E-04 125]| 330807 4.166-07| $.96E-07| &B4E-07
Cs-134 3.18E-06 1.88E-03 785] 229E06| 246506 3.64B-06| 4.09E-06
Cs-137 0317 187 | 78IE+0S 0.288 0302 0331 0346
Ba-137m 0.29 177] 739405 0.204 0.204 0313 0327
Sm-151 1.61E-02 951 | 39TE+4| 1o7E02| 1.07E02{ 181E-02| 200E-02
Ev-152 5.66E-06 3.356-03 1401 374606 3.74E06] 599506 631E-06
Eu-154 6.76E-04 0399 LO6TES03| 2976.04| 2876-04] 8.16E-04| B72E-04
Eu-155 3.20E-04 0.191 797 208E-04| 208E-04] 3.43E-04| 3.62E-04
Re-226 237E-10 1.40E-07| S86ED4] 1ssE-10] 155E-10] 267E-10] 295E-10
Ra-228 1.60E-07 9.46E-05 0395| sasE08| 1.13607| 2146-07] 272E07
Ac-227 1 44E-09 851E07| 3SSEO3| 9eoe-10} 9eok-l0] 161E09| 1.73E09
Pa-231 3.94E-09 3SIE06 | L46E02| 4046-09] 4.04E-09{ 6.50E-09| 704E-09
Th-229 3.75E-09 222806 | 926E-03| | 7ap.09| 2.72B-09| 494E-09] 621E-09
Th-232 1.0SE-08 621606 | 259E-02| sa4E09| 7926-09] 131608 136E-08
U-232 8.14E-07 431E-04 201 | 446E07| 6.26E07| 1.03E-06| 1.26E-06
U-233 3.12E06 1.84E-03 7707 1.1E06| 240E-06| 3.95E-05| 4.84E-06
U-234 1.04E-06 6.12E-04 2551 924E07] 9.78E-07] 1.10E-06

U-235 4.198-08 24TE05 0.103] 3745-08]| 3.95E-08| 4.44E-08

U-236 3.476-08 205E-05 | 356E-02{ 303E-08 | 3.25E-08 | 3.70E-08

U-238 1.16E06 6.84E-04 236 | 1.06E-06 | 1.11E-06 | 1218-06

Np-237 9.59E-07 $.67E-04 237] 6.63E07| S.0TEO7| 1.11E-06

Py-238 1 93E-06 1.M4E-03 476] 1.588-06| 175E-06] 2.11E-06

Pu-239 6.87E-08 4.06E-02 169} 5956-05| 640E05| 7.34E-08

Pu-240 1.14E-08 6.76E-03 282| 9.78E-06 | 1.06E-05]| 1.23E05| 131E-05
Pu-241 1.24E-04 732602 306| 1.008-04] 112E-04] 136E-04] 148E-04
Pu-242 6.T2E-10 397E07] 16SE-031 s3iE.10] 6.00B-10] 7.45E-10| 8.14E-10
Am-241 7.18E05 4.59E-02 192| 6.136-05| 6.936-05| 8.62E05] 9.43E-05
Am-243 2.71E-09 1.60E-06 | 669E-03 | 219E.09| 244E09| 3.01E-09| 328E-09
Cm-242 1.62E07 9.59E-05 0400 | §33E-08| 833E08) L7SE-07| 187E07
Cm-243 1 49E-08 379606 367E02| 735609 735E-09| 1.60E-08| 1.71E-08
Cm-244 1.44E-07 $.53E-05 0336} 6.636-08 | 6.68E-08| 1.71E-07| 183E-07

(W1 67 CL 495 C
Mor. (Mor  (Mor ' {Mor

Totals M b4 4

Pu 9.39E-04 (/L) — 232 770604 | 853E-04] 102E-03] 1

U T17E02 T64E+03 | 6876+03 | 1ose02] LnEo]| i124B-02] 131E-02

*Unknowns in tank solids inventory sre assigned by Tank Layering Model (TLM).
1Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-SX-104 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 1st qtr 1955 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1980 Nominal! Capacity 1,000,000 gal
Watch Lists Hyrdogen Cascade Tank to 241-SX-105
Integrity Assumed {eaker Total Risers 12
Assumed Leaker 1988 WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) - Total Waste Volume 614,000 gal
Partial Interim isolation (Pt) June 1985 Waste Type DSSF
Intrusion Prevention (IP) - Drainable Interstitial Liquids 201,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 195,000 gal
Riser Number(s) Size Saltcake 478,000 gal
3,1 4in Sludge 136,000 gal
7 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 145°F Date Sept 9, 1988
Maximum Temperature 200°F Montage Number 94030320-2CN
Date Aug 1, 1988 Photo Set Number 88090675
Elevation from tank bottom 0.34 ft WASTE SURFACE LEVEL
Riser Number 2 Devices Manual ENRAF
Minimum Temperature 72.3°F Max Level 2352in
Date April 1, 1993 Date July 29, 1991
Elevation from tank bottom 30.55 ft Min Level 219.52 in
Riser Number 2 Date Sept 17, 1996
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WHC-SD-WM-ER-352, Rev. 1

VOLUME
(GALLONS;

—1,041,500

975,500

909,500

843,500

777,500

711,500

645,500

579,500

513,500

447,500

381,500

315,500

249,500

183,500

117,500

51,500

WASTE TYPES R: EB: : DSSF: TANK INFO:
TIME LINE RIx:  |EVAP: CONSTRUCTED 1953-1954
(ANDERSON 1990) D NOMINAL CAPACITY: 1,000,000 GAL
DISH BOTTOM, NO KNUCKLE
RIVARY ATOTTIONS IE CETR e 75 FOOT DIAMETER TANK
TIME LINE WTR: 3
(AGNEW 1995) G
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REFERENCES

* ANDERSON 13990
*%  WELTY 1988
*+#% BORSHEIM AND KIRCH 1991
©  HANLON 1996i
©0  THURMAN 1988i
000  THURMAN 1988j
©000¢  THURMAN 1988h

NOTES:

1} TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1980.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

DSSF: DOUBLE-SHELL SLURRY FEED
EB: EVAPORATOR BOTTOMS
EVAP: EVAPORATOR FEED
PNF: PARTIALLY NEUTRALIZED WASTE
R1: REDOX WASTE 1952-57
R: REDOX HIGH-LEVEL WASTE
RESID: HANFORD DEFENSE RESIDUAL LIQUOR
RIX: REDOX ION EXCHANGE WASTE
RSLTCK: SALTCAKE
WITR: WATER
LEGEND

TOTAL WASTE LEVEL (SUPERNATE)}
==~ TOTAL WASTE LEVEL (SOLIDS)
————— SOLIDS LEVEL
S22 INTERSTITIAL LIQUID LEVEL
v/ 4 SOLIDS

SX TANK FARM
CASCADE

Al

108107

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUCR DANTIEL NORTHWEST, INC.

241-SX-104 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1855-1996
ASSUMED LEAKER/NON-STABILIZED
WATCH LIST: HYDROGEN

SIZE | BLDG NO. DWG NO. DATE
B 241

ES-TKS-E82 [
SCALE NONE

IJOB NO. ISHEU 1 ofF 1
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241-5X-104

CONDENSER
HATCHWAY

|§]!4

NORTH
04 b/ MH
OB
PUMF PIT 0O4A
3 5 1
N3 O o o opb N1

Ref: Alstad 1983
H-2-73221, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 202.05m [662.9ft]
(Pianka 1995)

0.38m [1.25f1]
CONCRETE i

22.86m [75.00ft]

4.04m [13.25ft]

0.38m [1.25f1]
CONCRETE

9.5mm [3/8in] lal 9.47m [31.08ft]

STEEL LINER Liner Height
.
0.61m [2.00f] 0.38m [1.24ft)
CONCRETE r
9.5mm [3/8in} STEEL LINER 7 S
51.2mm [2in] GROUT TOP OF DISH ELEVATION
9.5mm [3/8in] 3-PLY ASPHALTIC 186.64m [612.351]

WEATHER PROOFING MEMBRANE

Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4
NOT TO SCALE
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HDW Model Rev. 4

L Single-Shell Tank 241-SX-104
TLM Solids Composite Inventory Estimate®
Physieal
Pro] 95 CI. -67Cl_-+67Cl. +95.C1
Total TLM Wal 115@&4 (169kgal)]  — — — — —
Heat Load 331 6WY  ().13E+04 BTUM)] e 264 3.03 349 3.58
Bulk Density 1.74 {g/cc) [ — 1.59 1.61 154 2.02
Void Fraction 0.639 — — 0.360 0452 0.757 0.760
[Water wi% 301 — — 13.9 19.1 39.1 40.0
TOC wt% C (w} 2.14E-03 — e 1.84E-03 | 192E-03{ 2.32E-03 | 250E-03
95.CY 6T CL. 67 ClL 495 C)
(mole/L) (mole/L) (mole/L)  (mole/I;
. 1.52E+05 736 766 142 162
A3+ 530 8.35IE+04 | 9.49E+0F 469 93 512 675
Fe3+ (ol Fo) 0601 1936404 | 2.15E+04 0.5%0 0.595 0.606 0.612
i 0377 1.13E+04 | 1.25E+04 0235 0303 0.646 0.961
B3+ 2.85E-06 0342 0380] 240E-06| 262606 | 3.14E-06| 3 45E-06
La3+ 701E-12 SOOE07| 63E07] 614E-12]| 66312| 775E-12] 852E-12
Hg2+ 447E-07 S16E-02| 57402 | 39607 421E07| 4926 07| saoE07
Z1 (as ZrO{OH)2 2.84E-07 1496021 166E02| 2616.07| 2726:07] 2986-07] 321E.07
Iﬁz* 7.09E-05 845 939] 380605 | saoe0s| s79E-05} 10SE-04
Niz+ 3.59E-02 120E303 [ 1356903 | 277802| 3.238.02] 387E.02| 382802
0 0 0 [ 0 0 0
2.07E-05 0.655 0728]| 148E-05| 1.77E-08 | 238E-05| 268E-05
0.161 3.70E+03 | 4.12E+03 0.117 0.138 0.183 0.204
1.93E-02 M6 4961 140802] 163602 | 2226-02] 223602
27 222E405 | 247E+H05 19.0 20.2 254 2.0
537 1.88E+03 | 2.09E+03 221 221 10.1 12.7
1.63 431E+04 [ 479E+04 0.852 112 203 2.03
0.163 S6IE+03 | 6.24E+03 0119 0.140 0.185 0.206
13404 101 N2] 17Ee0s| 179E04] 192E04] 20804
5042~ 2.28E-02 126E+03 | T40E+03 | | 74g.02 | 1.96E.02| 250E02) 2.39E.02
Si (as §i032-) S86E-02 947] 1.05E+03 | 38se02] s.11E-02] 6.61E02] 734E02
F- 1 4TE04 1.60 178] 125504 138B04| 16104 17408
CI- B 35602 1.74E+03 | 104E+03 | 587E.02| 6.94E02] 9.63E02 0.147
C6HS073- T52E04 165 183 747604 | 149E04 | 158E-04| 1.72E.04
EDTA4- S9IE06 0975 109] 4.16E06] 5.11606] 6.96E-06 | 8.00E-06
HEDTA3- A91E06 0774 0860 157E06| 3.37E-06]| 6.55E-06]| 8.15E-06
glycolate- 2.14E-04 9.24 1031 1.96E-04 | 169E-04 | 266504 | 3.16E-04
acctate- 2.22E08 0.755 08391 21505 | 2.19E05| 236E05] 252805
oxalate2- 9.13E-12 46SE-07| S.ITE-07 g 146-12] 8.65612] 1.01E11| L1IE1L
DBP TISE-04 163 1811 126E-04] 1.31E04] 1.45E04 | 157E04
[butancl | 35E-04 574 6381 126E04| 131E04] 145E04] 1 57E04
INH3 0.165 1.61E+03 | 1.79E+03 | 533E02] 6.91E-02 0173 0.181
Fe(CN)6A- 0 0 o 0 [ 0 0

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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Single-Shell Tank 241-SX-104
SMM Compogite Inventory Estimate
95 CI -67.C1. +67Cl - +35°Cl
2.85E+06 (K @askp| — — i — —

4050W)]  (1LISEHM BTUM)| 3.0 3.93 4.17 429
Bulk Density* 1.69 (giec)] — — 1.64 167 172 174
Water wi%. 273 e e 24.5 257 29.0 310
TOC wt% C (w| 0859 — — 0.568 0711 1.01 115
Chemical 985 C167.CL 467 495 CT
Constituents|  male/L kg . (mole/L) (mole/L) (mole/L) (mole/L)
[Na+ 16.3 22IE+05 | 6.30E+03 14.8 15.5 169 175
A+ 192 S0GE+04 | 8.71E+04 178 185 200 206
Fe3+ (total Fe) 1.27E-02 418] 1L19E+03 | 103 02| 1.34E-02] 139E-02] 151802
Cr3+ 0.170 5.22E+03 { 1.49E+04 0.143 0.157 0.175 0.130
Bi3+ 1.45E-03 178 3091 132603| 1.38E-03| 151E-03] 1.57E03
375 1071 331E05| 3.926-05 | 521805 5.83E-05
121 346] 958506 995E-06] 1.04E-05) 1.05E-05
142 06| 241E-04] 249E-04] 274E 04| 28704
41 403 | 93404 1048-03| t27E03] 1.37E-03
286 1] 706603] 7.22803] 748803 757603
3 o ) o 0 0
145 A3 331603 | 338E-03| s06E03] se3E-03
917] 2626403 | 35302 3.70E-02]| 405E02] 422802
1.73E+03 | 4.94E+03 | 680B-02| 7.13E-02 | 7.89E-02[ 326E-02
1.16E+05 | 3.32E+05 107 18] 120 123
2.06E+0S | 5.36E+0S 5.21 5.45 570 577
T68E+04 | 2.19E+0S 233 2.56 3.09 333
1.79E+04 | S.11E+04 0456 0.480 0.537 0.548
S76E+03 | 1.S4E+04| goaE-02] 9.41E02 0.108 9.107
1.60E+04 | 4.55E+04 0217 0.248 0316 0.346
1.50E+03 | 427E+03 | 736E02| 8.186-02| 0.87E-02 0.107
76| 227E+03 | s00E02| 64sE02] 7.63E02] s.06E-2
SBOEH0I | 1.67E+04 0252 0.266 0.293 0.304
3B0E+03 | 1.OSE+04 | 312E.02] 3.268-02| 3.54E-02] 3.68E-02
3.03E+03 | 8.63E+03 | ssaE03 | 11sE02| 241E02] 3.02E-02
3336403 | 1526404 | 35103 | 2046 02| assE02] STIER2
slycolate- G167 474E+03 | 135E¥04 | 695E.02] 878E.02 0.126 0.144
acee 351E03 29 8461 697E03] 7.72E-03| 929E-03} 1.00E-02
oxalate2- SS8E-08 A 8871 530E-08] S.63E05| 6.33E05]| 6.66E-05
['Dﬁ’ 225E-02 280E+03 | TOSE403 | 1g5E-02] 205E-02| 246E-02) 2.65E-02
[putanol 225602 986 | 281E+03{ 1 gsE-02] 2.05E-02| 246E-02] 265E-02
NH3 9.60E-02 963 { 275EH03| 773E-02| 8.46E-02 0.110 0.127
Fe(CN)oA- 0 0 0 0 0 [ 0

*Density is calculated based on Na, OH-, and AIO2-.
tWater wt% derived from the difference of density and total dissolved species.
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Single-Shell Tank 241-5X-104
Total Inventory Estimate®
-98 C1- 67 Cl: +67CI. +95:Cl
3.96E+06 (kg)] Grakgah] = = — —

736 (W) (252E+04BTUM)]  — 659 .03 761 7.60

1.71 (g/ec) — — 1.64 1.66 177 1.78

281 — — 236 244 309 320

0619 — o 0.409 0512 0.726 03831

295 Cl .67 CL 36T C1 - 498 €1
mole/L pp! kg mole/L). (mole/L) (mole/L) (mole/L)l

14.6 1.97E+05 [ 7.82E+05 13.3 13.7 159 6.1

29 4.59E+04 | 1.82E+05 266 2.75 3.07 325

Fe3+ (ol Fe) 0173 S71E0) | 2.06E+04 0.072 0173 0.176 0.177
Cr3+ 0227 6.92E+H03 | 2.74E+04 0.184 0.207 0292 0.368
Bi3+ 1.05E-03 12 509| 957E-04| 1.00E-03 | 1.09E-03} 114E-03
269 10.7] 2408-05 | 2.84E-05 [ 3.78E-05] 4.23E-05

0387 352| 7066-06| 7.34E-06] 7.65E-06| 7.76E-06

10.2 4061 175604 121E-04] 198E-04 ] 2.08E-04
| o4 17| 696804 | 774E04] 937E04] 101E0) |
[Ni2+ 1.53E-02 525} 208E+03 | 1 30g02| 143E-02] 1.s0B-02| 1.58E-02
S2v 0 0 0 0 0 o )
Mnd+ 3.24E-03 104 414] 240603 281E03| 3.676-03| 4.08E-03
Ca2+ 7.23E-02 1708403 | 6.73E+03 | g00p-02| 6.69E02| 7.77E02| s28E-02
K+ 5.99E-02 L3TE+03 | S.M4E+03 [ s47p-02| 571602 627602 6.53E-02
OH- 47 TAGE+05 | 5.J9E+05 135 139 154 162
NO3- 552 201E+05 | 7.95E+08 457 2.6 6.80 7.40
[NO2- 250 6.73E+04 | 2.57E+05 2.14 230 268 286
CO32- 0411 TASE+04 | 5.74E+04 0375 0393 0.434 0442
PO43- 7.46E-02 41SEH03 | 1.65E+04 | s48E-02{ 6.82E-02] 7.638-02] 7.99E-02
SO42- 0210 1IBE+04 | 4.69E+04 0.164 0.186 0238 0257
Si (as 51032-) 31502 T34E+03 | 532E+03 | 695E 02| 7.54E02] 8.778.02] 9.36E-02
F- S.1SE-02 53| 2276403 | 435E02| 46oB-02] S5S3E-02] ssaE-02
Ci- 0.227 470E+03 | 1 BTE04 0.206 0216 0.236 0244
C6R5073- 24TE02 274E+03 | 1.O8E¥04{ 227502 | 236E-02| 257802 267E-02
EDTA4- 129602 2)8E+03 | 8.63E+03| 4.0sE-03| 837E.03| 1L74E-02| 2.1SE-02
HEDTA3- 239802 38303 [ 1S2EH04 | 617603 | 1.48E-02] 3.30E02] 419602
siycolate- 7I6E-02 TATERI | 1356904 | soae02| 637E02] 5a3E02 0.105
acetate- 6.17E-03 254 7] s06E-03| 560E-03| 6.74E-03| 7.29E-03
oxalate2- 4.34E-05 2.4 8871 384E-05| 4.08E-05| 4.59E-05 | 48305
DBRP 1.64E-02 2028+03 | B.00E+03 | 1.34E-02 | 1.49E-02] 1.78E02] 193E02
butanol T.6AE-0Z TI1| 2838403 | ) 34g02]| 149E-02| 178E-02} 193E-02
NH3 0.115 1LEH3 | 4.S4EH03 | g 14E.02| 872E-02 0.125 0.138
Fe(CN)64- 0 0 0 0 0 [ 0

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Water wt% derived from the difference of density and total dissolved specics.
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[ Single-Shell Tank 241-SX-104
TLM Solids Composite [nventory Estimate®

Physical
Propertics <95 C1 67CI +67Cl 495 CI
Total TLM Wa| 1 11E+06 (kq 069kga)|  — — - — —
Heat Load 33 GW!  (LBEMBTUM)|  — 264 3.03 349 358
Bulk Density 1.74 (g/ec) — — 159 161 194 202
Void Fraction 0639 — — 0360 0452 0757 0.760
Water wi% 30.1 — e 139 19.1 391 40.0
TOC wi% C (w] 2.14E-03 — - 184603 | 192E-03| 232603 2.50E-03
Radiological “95.CLE87.CE 467.CLL- 498 CI
Constituents CVL nClg- o] (CVLy - (CifLy - (CIAL) - (CVL)
H-3 1.09E-04 6.30E-02 7001 1.71E05| 1.71E-08| 1.16E-04] 1.23E-04
C-14 6.06E-06 3.49E-03 388] 133E06] 1.33E-06] 6.54E-06] 6.69E-06
Ni-59 1.15E-05 6.63E-03 737] 370E-06| 8.70E06| 1.23E-05| 122608
Ni-63 1.OSE-03 0.625 695 83E-04]| 8.13E04} 116E-03] 1.15E03
Co-60 4.79E-06 2.75E-03 306] s23E07] s2sE07| 497E-06| 536606
Se-79 3.16E-06 1.82E-03 202] 281E07] 281E07] 326E06] 7.07E-05
Sr-90 0.653 376 | 4.1TE+0S 0497 0.585 0.705 0714
Y-90 0.653 376 | 4.18E+05 0497 0.544 0.705 0714
2r-93 1.50E-08 8.60E-03 936] 133606 133E06] 1.54E-05| 3.14E-05
Nb-93m 1.21E-05 6.99E-03 777] 109606 1.09E-06]| 1.25E-05| 2.98E-05
Te-99 4G1E-05 2.65E-02 295| 37903 | 4.12805] 4.94E-08| 5.20E-05
Ru-106 9.87E-10 568E-07| 63IEO4| 46E-12]| 146E-12] 1.03E-09] 1.12E09
Cd-113m 233E-08 1.34E-02 149] 410B-06 | 4.10E-06 [ 4.67E-05 | 4.52E-05
Sb-125 1.60E-05 921E-03 1021 760E-07| 7.696-07| 1.67E-05] 181E-05
Sn-126 4.85E-06 2.79E-03 3101 433E07]{ 433607 5.00E06| 1.11E-0S
1-129 8.77E-08 sosg-0s | S6IE-C2| 719808 | 7.82E-08| 9.40E-08] 9.90E08
Cs-134 9.69E-07 3 STE-04 0620 150808 1.59E-08] 1.01E-06 1.08E-06
Cs-137 0.167 96.1 | 1.07E+05 0.143 0.152 0177 0.188
Ba-137m 0.158 09| 1OIE+05| 3108-02| 3.10E-02 0.167 0.173
Sm-151 1.13E-02 s4s]| T2IE+01| 100803 | 1.00B-03| 1.16E-02] 257E02
Eu-1352 7.77E-06 44TE03 497] 410806] 410606] 7.81E06] 7.84E-06
Eu-154 LISE-04 6.59E-02 B3] 126605 | 126E-05] 119E-04 | 1.47E04
Eu-155 3.80E-04 0.219 24| 194804 | 1.4E-04 | 332E-04] 3.83E04
Ra-226 8.27E-10 476E-07] S29EB4] 2g1E.10] s49E-10] 1.11E09] 1.37E00
Ra-228 6.53E-09 375806 | 41TE03{ s43E-15| s436-15| 6.5909] s.66E09
Ac-227 3.93E-09 226806 | 2SIE03| 132609| 231E-09] s55E-09] 7.10E-09
Pa-231 4.70E-09 271E06| 3OIEO3| 4206-10] 4.20E-10] sasE09] 1.41E08
Th-229 1.57E-10 906608 | TOIEO4} | o4E-12] 1.04E-12] 1.59E-10] 161E-10
Th-232 8.74E-11 503608 | SSHEOS| 346E-16] 3.46E-16] 1.10810] 1.33E-10
U-232 2.92B-08 1.68E-05 | 186E02| 103E-08| 190508 4.15E08| 5.53E-08
U-233 1.12E-07 642605 | 7MB02[ 3o408| 7288 08] 1.59E-07] 212E07
U-234 5.9TE-07 343E-04 0382] 301E07] 445E07] 761E07] 927807
U-235 243E-08 140805 ] 155E02] 123E08| 1.81E-08| 3.10E08| 3.77E-08
U-236 2.29E-08 132608 PATE02] ) 1E-08| 1.69E08 | 292E-08| 354E-08
U-238 $.33E-07 3.07E-04 0341 27E07] 398E07| 679807] 8.27E-07
Np-237 2.21E-07 1.27E-04 0.141] 168E-07] 1.89E-07| 242B07( 249E-07
Pu-238 4.85E-06 2.79E-03 3104 376E-06] 429806 | 541E-06] 5.94E-06
Pu-239 3.08E-04 0.177 T97] 230E.04] 268E.04| 348E04| 336504
Pu-240 4 48E-05 2.58E-02 287] 336E05] 391E-05| 5.05E-08 | 5.60E-05
Pu-241 2.83E-04 0.163 181 217E-04 | 249E-04| 3.166-04] 3.49E-04
Pu-242 133E-09 767E-07| BS3E-041 103E-09{ 1.13E-09| 1.49E-09] 1.63E-09
Am-241 SIIE-05 3.05E-02 M0] 329E05] 4.65E-05| GOIE08| 132E-04
Am-243 1.59E-09 9.13E-07| 102B-03{ 7.54E-10{ 138E-09| 1.74E09] 2.33E-09
Cm-242 9.49E-08 546E-05{ 6O07E-021 929E08{ 937E-08| 9.57E-08] 9.57E-08
Cm-243 2.17E09 1256061 1I9E-031 2.13E-09] 2.15E09| 2.19E09] 2.19E-09
Cm-244 1.66E-09 9.57E-07 | 1.06E-03{ 260E-10] 8.20E-10| 223E09] 223809

O HC eI s |

Mor: (Mor ' (Mor: (Mor
Totals M £ 4
Pu $.15E-03 (L) — 329 3.84E-03 | 448E-03| sa2E03] 645603
U 6.60E-03 904 [ 101E+03 | 336E03 | 493E-03| 842E-03] 1.03E02

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-5X-104
SMM Composite Inventory Estimate
Physical
Proj 95 CF- 67 CI - +67.C1 495 CI
Total SMMW |2 85E+06 (kgl @aSkal)  — — — — —
Heat Load 405 6W)|  (138E+04 BTURD)| 380 3.93 417 429
Bulk Density* 1.69 (ﬂ/cc_)] — e 1.64 167 172 1.74
Water wi%t 213 — — 245 25.7 29.0 3.0
TOC wi% C (w] 0.859 — — 0.568 0.711 1.01 1.15
Radiological “95°CL: 67 CL +67Cl 498 . CI
Constituents CL: iel Cl (CHL) . (Ci%) {CI) -~ (City
H-3 2.96E-04 0178 48| 1asE-04| 148E-04] 30sE04f 3.07E-04
C-14 4.32E-05 2.55E-02 728] 123E-05] 1.23E-05| 4.38E-05| 4.44E-05
Ni-59 2.73E-06 1.61E-03 4601 128E-06] 1.28E-06 | 2.30E-06| 2.88E-06
Ni-63 2.68E-04 0.158 U] 1246-04] 124E-04| 275E-04| 282E04
Co-60 481E-05 2.84E-02 81.0F 127605 | 1.27E-05] 4.89E-05| 497E-05
Se-79 4.23E-06 2.50E-03 7121 228506 | 225E-06] 4.4E-06 | 5.63E-06
Sr-90 0.141 $3.4| 238E405 0.131 0.136 0.146 0.151
Y-90 0.141 83.4] 238E305| 730E-02 | 730E-02 0.146 0.151
2:-93 2.07E-05 1.226-02 3491 1.00E05 | 1.09E-05]| 243E-05| 2.77E-05
Nb-93m 1.50E-05 $.89E-03 2531 8.14E06] B.14E-06] 1.76E-05 | 2.00E-05
Tc-99 3.08E-04 0182 S18] 1.92E-04 | 249E-04| 367E04]| 4.24E-04
Ru-106 8.55E-09 505E-06| 1ME02]| 398E09| 3.08E-09| 958E-09] 1.0SE-08
Cd-113m 1.09E-04 6 45E-02 14| 500605 | s.00E-05 | 131E04f 1.51E-04
Sb-125 2.07E-04 0122 349| s540E05| s40E-08| 211E-04| 2.15E-04
Sn-126 6.39E-06 3.77E-03 108] 343E.06| 343E-06| 7.46E-06 | 8.49E-06
1-129 5.93E-07 3.50E-04 0999 | 370E-07| 4.79€-07| 7.08E07] s.19E-07
Cs-134 3.10E-06 1.83E-03 $22]| 2186-06| 260E-06| 3.57E-06| 4.04E-06
Cs-137 0311 183 | 5.23E+08 0281 0295 0326 0341
Ba-137m 0294 174 | 4.95E408 oxs| o2 0308 0322
Sm-158 149E-02 879| 25IE+04] 7978.03] 797E-03 | 1.74E02] 198E02
Eu-152 4.91E-06, 2.90E-03 827 246E-06] 246E-06] 5.25E-06| 5.586-06
Eu-134 7.76E-04 04ass| 131E+03| 282k 04] 282E-04] 954E-04 | 1.038-03
Eu-155 2.90E-04 0171 499 14504 145E04] 311E04] 331E-04
[Ra-226 1.78E-10 1086-07| JO00E4] 1 y7e.10] 1.17E-10] 2.00E-10] 222E-10
Ra-228 1.OET 9.98E-05 0285] 7136-08] 119807 227E-07] 288E07
Ac-227 1.13E-09 6.66E-07| V9OE-03 | 773E.10] 7.72E-10) 1.26E-09 | 1.38E09
Pa-231 5.20E-09 307E-06| BISE03| 323E09] 3.23E09] 591E09]| 6.60E-09
Th-229 3STE09 235806 669E-01| 1 s4E09] 288E09] 5.24E09| 6.59E-09
Th-232 1.14E-08 674606 | 192E-02[ 6.o4E-09] 867E-09] 142608 1.688-08
U-232 38.71E-07 5.14E-04 147] 481607] 6726-07] 1.10B-06| 135606
U-233 3.34E-06 1.976-03 563 ] 185606 | 2.58E-06| 4.226-06] 517E-06
U234 9.90E-07 5. E-04 167] 952607| 971E07| 1.01E06| 102E06
U-238 4.01E-08 237E-05| 676B02 386E08| 393E-08| 4.10E-08| 4.15E-08
U-236 3.09E-08 133605} S21E-02| 208508 3.04E-08| 3.4E08} 1.19E08
U-238 1.15E-06 6.80E-04 194] 112606 | 113606 ]| 117806 | 118E-06
Np-237 1.12E-06 6.61E-04 188| 7426.07| 9.26E-07] 131E-06] 1.50E-06
Pu-238 1.74E-06 103E-03 293] 1.30E-06 | 1.51E-06 | 1.97E-06| 2.13E-06
Pu-239 5.90E-05 349E02 94| 477E-05| 5.33E-05| 648605} 7.03E-05
Pu-240 1.00E-05 5.93E03 169] 704506 | 8.97E-06| 1.11E-05 | 122E-05
Pu-241 1.18E-04 6.97E-02 199] 579E-05 | 1.03E-04[ 1335-04] 1.48E-04
Pu-242 6.506-10 384E-07| 109E-03| 470E.10] 558E-10] 7.42E-10] 230B-10
Am-241 7,14E-05 4.22E-02 120] 504E-05 | 607E-05| 8.22E-05| 9.24E-05
Am-243 253809 149606 | 425E03] 1g7E00| 2.18E-09] 288E-09] 321E-09
Cm-242 1.87E-07 1.10E-04 0315 | g66E-08] 8.66E-08] 2.008-07| 212607
Cm-243 1.74E-08 10308 | 293E-02] 750E-09| 780E-09] 1.85E-08] 1.97E-08
Cm-244 1.72E-07 1.02E-04 0290 | 736E-08 | 7.36E-08 | 2.06E-07 | 227E-07
B B CI BICT 6101 498
Mor (Mor. Mor  (Mor
[Totals M
Pu 7.35E-04 1) — 124] 5208-04| 626E-04] 844E-04 | 948E-04
U T13E-02 | 159E+03 | 455403 | 109E02] 1nE02] 1a6E02]| 1.17E-02

*Density is calculated based on Na, OH-, and AlO2-.
+Water wi% derived from the difference of density and total dissolved specics.
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HNF-SD-WM-ER-352, Rev. 1

HDW Mode! Rev. 4

Single-Shell Tank 241-SX-104

Total [nventory Estimate®

98 CI---67 CL::+67 CI - +95 CI

3.96E-+06 (1 (Sldkgah)| — e — —
736 GW)| (2526404 BTUM)| 659 7.03 761 7.60
1.71 (g/ec) — — 164 166 1.77 1.78
Water wi%t 28.1 o — 236 244 309 320
I TOC wt% C (w] 0.619 — — 0.409 0512 0.726 0831
Radiological 95.CL67CL: HTCL 495 Cl
Constituents CVE Ci (CVL) T H{CVLY (G (G
H-3 2.44E-04 0.143 368| 137604] 137E04] 251E-04] 2.60E-04
C-14 3.30E-08 1.93E-02 767] 1.066-05| 1.06E-05| 3.34E-05| 338E05
Ni-59 5.15E-06 3.02E-03 120 410E-06| 4.10E-06 | 5.37E-06] 5.31E-06
Ni-63 49IE-04 0289 LISEYO3| 3goE04| 389E-04]| S.14E-04) S08E-04
Co-60 3 62E-05 2.12E-02 3401 1.05E05| 1.05E-05 | 3.68E-05| 3.73E-05
Se-79 3 93E-06 231E-03 91| 2506-06| 250606 ] 445E-06] 495606
Sr-90 0.282 165 | 6.55E+08 0239 0.263 0.296 0297
Y-90 0.282 165 | 6.55E+05 0.233 0233 0.296 0297
2093 1.91E-08 112E-02 4451 120805 | 1.20808| 217E05] 242605
Nb-93m 1.42E-08 $.35E-03 3311 924E06| 9.24E-06] 161E05| 185E-05
Tc-99 2.36E-04 0.138 3481 1528 04] 193604] 279E-04] 320E-04
Ru-106 §4TE09 379606 | 1.50B-02[ 3158.09] 3.15E-09] 7.21E-09] 7.89E-09
Cd-113m $.56E-05 $.02E-02 199] 427805 | 4.27E-05| 1.01E-04| 1.16E04
Sb-125 1.55E-04 9.06E-02 3591 435E05| 435B05[ 1.57E-04] 1.60E-04
|Sn-126 $.97E-06 3.50E-03 139] 382606 | 3.826.06 | 6.74E06] 74906
1-129 4.54E-07 2.66E-04 106] 2005 07| 3.71E-07| 537E07] 612607
Cs-134 2.51E-06 147E-03 S84 1848-06] 1.89E-06| 286E-06] 3.19E-06
Cs-137 0.271 159 | 6.30E+0S 0.249 0.260 0.282 0.203
Bs-137Tm 0.256 150 [ S96E+0S 0.174 0.174 0.267 0.277
Sm-151 139E-02 s14| IVEY04| gemE.00| 883603 | 157E02] 174802
Eu-152 5. 70E-06 3.34E-03 132] 39306 | 3.93E-06] 5.94E-06 | 6.18E06
Eu-154 5.94E-04 0348 130E+01| 236504 | 236B04| 723E-04] 7.75E04
Eu-155 3.15E-04 0.185 72| 200E04| 209E04]| 330E-04] 3.45E04
Ra-226 3.57E-10 209E-07] 8.29E041 225E.10] 2.90E-10| 424E-10] 4.89E-10
Ra-228 1.24E-07 7.29E-05 | 0289 s39E08| 8.83E-08| 1.66E-07] 2.11E-07
Ac-227 1.90E-08 L11E06 | 44IED | 127E00| 1.51E-09] 229809 2.66E-09
Pa-231 5.06E-09 297506 | L18E02| 361E-00| 3.61E-09] sseE-09] 733E08
Th-229 2.92E09 LTED6 ] S67E-03] 133509} 2.138-09| 3.84E05| 4.83E-09
Th-232 8.30E-09 437606 | VBE021 440609] 631E09] 1.03E-08] 122808
U-232 6.39E-07 3.75E-04 149] 35707| 4956-07| 8.07E-07] 9.85E07
U-233 245806 1.44E-03 370] 1376-06| 190606} 3.09E-06| 3.78E-06
U-234 BAIEDT 5. (TE-04 205| 3.01E07| 8.40E07} 9.26E07| 9.72E-07
U-235 3 5BE-08 2.108-05 | 8326-02[ 325E.08 | 341E-08| 3.76E-08 | 3.95E-08
U-236 287E-08 168605 | 6636021 356E-0n| 27iE-08] 3.04E-08] 321E-08
U-238 9.81E-07 5.75E-04 228| 9.10E-07| 944E-07| 1.02E-06] 1.06E-06
Np-237 8.726-07 5.11E-04 2031 s99E-07] 732607 1.01E-06} 1.15E-06
Pu-238 2 60E-06 1.82E-03 6051 2285E06] 243E-06| 276E-06} 2.97E-06
Pu-239 1.20E-04 TASE-02 296 1.09E04] 118E04] 1.37E-04| 146E04
Pu-240 1.96E-05 1.1SE-02 4561 1696051 1.82E-05| 2.10E-08| 223E-05
Pu-241 1.63E-04 9.58E-02 380] 142504 152504 1.75E04] 1BSE-04
Pu-242 $.38E-10 491E07| 195E03] 7078-10] 7.71E-10] 9.4E-10]| 9.69E-10
Am-241 6.64E-05 389E-02 1341 512605 sasE05] 742605] 8.54E-05
Am-243 2.27E-09 133806} S2TEO3| 1 79E00] 2026-09| 253E-09] 277E-09
Cm-242 1.62E-07 9.43E-08 0376] sa9E-08| 8.89E08| 1.71E-07| 1.80E07
'm-243 1.32E-08 17E06| 3O0TE02[ 6258-00] 625E-09| 1.40E-08| 1.48E-08
Cm-244 1.25E-07 735608 0291] s33e.08| s538E-08| 1.50E-07] 1.65807
5L 4701 6101 798 C1
Mor (Mor (Mor (Maor.
Tatals M
Pu 19503 ) — 453] 164E03| 1.79E03| 2.11E-03 2.26E-03 |
U T.00E-02 | L40E+03 | 535403 | 915603 | 9.58E-03] tosE2] 1h0k02

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
tVolume average for density, mass average Water wi% and TOC wt% C.
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WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES R: EB: £8: EB: DSSF: TANK INFO:
TIME LINE HLo: RIX: Evar: CONSTRUCTED 1953-1954
(ANDERSON 1930) N mmmWU. NOMINAL CAPACITY: 1,000,000 GAL
: DISH BOTTOM, NG KNUCKLE
PRIMARY ADDITIONS ﬂﬁm. R2: ] WIR- . 75 FOOT DIAMETER TANK
TIME LINE : RSLTCK: ’
(AGNEW 1995) o
(&)
L
o
*, o
=z = (%]
o = 3 %
g s £ 5 B
z =z 3 = & Fx. L ®x o
= oo * 2 & S5 <0G
P 2 8 o T4 i¥s 2
S0 S0 83 p oo ¥ g8 33° .
Lw Wz 2% 2 b4 L 8} .
4 e o = - . of & = ) VOLUME
. ’ N 7 m, & m T«B _m = IS (GALLONS
32' 384"+ - 0 - =Y m ne s & 1,041,500
-+ % - (Sl o ~ =z
ETTes SELF CONCENTRATING® & Y el 48t & 1o = -
30" 360"+ CREN I 2tE 3 . 8% = — 975.500
T o) o 2 £ S & s s 3 —
[ e 2] ~ - = 2]
28' 338"+ - o Z o = ~ — 909,500
A4 * 9 z 3z =
Z x 2 s ¥ = -
Canom % —
26" 31274 S T iz & & 2 — 843,500
+ x Te - S 3 = 3
Vo .- g 33 = S _
24" 288"t s pe I = @ — 777,500
T - - -
22' 264 = R [ < 2 )
T 305 a a — 711.500
20' 240”4 — 645,500
18" 216"+ — 579,500
16 192" 1 — 513,500
14' 168" + — 447,500
12" 144"+ — 381,500
10" 12071+ — 315,500
8 96"+ — 249,500
6 72"+ — 183,500
o et — 117,500
L 0P 0OF _
. DISH .
2" 24 \ S — 51,500
o o T T T L T : = 1 T = Q
1945 50 55 80 _WM
DISH BOTTOM

REFERENCES

*  ANDERSON 1890

*%  WELTY 1988

*%% BORSHEIM AND KIRCH 1991
¢ HANLON 1996i

©0  VAIL 188Se

NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1980.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

DSSF: DOUBLE-SHELL SLURRY FEED

EB: EVAPORATOR BOTTOMS

EVAP: EVAPQRATOR FEED

HLO: HANFORD LAB OPERATIONS WASTE
PNF: PARTIALLY NEUTRALIZED WASTE
R1: REDOX WASTE 1952-57

R2: REDOX WASTE 1958-66

R: REDOX HIGH-LEVEL WASTE

RESID: HANFORD DEFENSE RESIDUAL LIQUOR
RIX: REDOX ION EXCHANGE WASTE
RSLTCK: SALTCAKE

WTR: WATER

LEGEND

TOTAL WASTE LEVEL {SUPERNATE)
- TOTAL WASTE LEVEL {SOLIDS)
||||| SOLIDS LEVEL

S-S-=-=-  INTERSTITIAL LIQUID LEVEL

V.77 7] soLips

SX TANK FARM
CASCADE

i

Ealal

U.S. DEPARTMENT OF ENERGY

Richland Qperations Office
FLUOR DANIEL NORTHWEST, INC.

241-SX-105 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1955-19%6
SOUND/NON-STABILIZED TANK
WATCH LIST: HYDROGEN

B| 2 | ES-TKS-E83 |us

SCALE NONE {08 no. keeer 1 oF 1
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HNF-SD-WM-ER-352, Rev.

247-5X-105

CONDENSER
HATCHWAY
4
NORTH @]'
021
020 o MH
22
[©] o8
N4

N2

DISTRIBUTOR
PIT 058 —

Ref: Alstad 1993
H-2-73222, Rev. 3

TANK RISER LOCATION

Approximate Grade Elevation 201.84m [662.2f1]
(Pianka 1995)

T il i ARIRE

0.38m [I.ZSﬁIJ > 4.04m {13.25f1]
CONCRETE

22.86m {75.00f1]

0.38m [1.25ft]
CONCRETE

9.5mm [3/8in] 9.47m [31.081]
SECS ;
STEEL LINER Liner Height

0.61m [2.00f4]
CONCRETE

I T 7
9.5mm [3/8in) STEEL LINER _

51.2mm [2in] GROUT TOP QF DISH ELEVATION—/
9.5mm [3/8in] 3-PLY ASPHALTIC 186.34m [611.35ft]
WEATHER PROOFING MEMBRANE

FO.SBm [1.2441]

Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4
NOT TO SCALE
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241-SX-105

TANK LAYER MODEL ESTIMATE

9
R1 R2 RSItCk SMMT2 SMMS1
Waste Type

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-SX-105
TLM Solids Composite Inventory Estimate®
Physical
Proj 95 Cl1 - 67 CL #67CY:+98 CI
Total TLM Wal  3.60E+05 (kg) ($5.0kga)|  — — — - —
Heat Load 366 W) (1.25E+04 BTUMD 336 3.62 3.69 372
Bulk Denaity 1.73 (g/oc)] — — 157 1.66 1.83 186
'Void Fraction 0.685 —_— e 0.555 0.598 09 0.793
Water wivh 321 — — 2.7 26.5 379 436
TOC wit% C (W} 293E-03 . . 272603 | 27e03| 315E03| 342603
Chemical G5CT 67 C1 H7CL #98.:CT
Constituents|  male/L: ppm mole/L) (mole/L) (mole/L) : (inole/L)
Na+ 105 139E+03 | 3.02E+04 77 08 123 32
AT EXD) §.08E+04 | 291EV04 408 440 602 688
Fe3+ (ol Fe) X7 734E704 | 8.43E703 rYey o1 ) ey
Cra+ o491 TABE+04 | 5.32E03 0.298 0390 0.661 0875
Bi3+ 3 87E-06 T4Gh | 0165| 327506 357506 427506 4.69E06
La3+ 9.54E-12 T66E-07 | Z76E07| 336E-12]| 9.026-12[ (0SE-11] [ I6E-11
Hg2+ 6.08E-07 TOSE02| 254E02| s39E07]| sTiE-07| 6.70E-07] 7.35E07
Zr (ss ZrO(OHR2 337E07 204E-02) 734E-03] 3556.07| 3.70E07] 40SE07] 43707
Pb2+ 9.65E-05 116 416} 517E-05 ) 7.356-05] 120E-04| 1.42E-04
Niz+ 4.16E-02 | 41E+03 3081 377E-02| 3.99E-02| 429E-02] 431E-02
0 o 0 ) [ [ [)
2.82E-05 0.895 032| 201605 241608 323805 364E-05
168 376403 | LISER0S 0.157 0171 0.20i 0216
2306502 51| T87| 203E.02] 204502 246502 264802
232 328E+05 | 8226404 182 198 269 304
40 TSEE+0S | S.6BET04 297 298 563 T84
T ASSEY0A | 1 GAETOR 13 148 190 190
0.189 6.56E+03 | 2.36E+03 0.160 0.174 0.204 0.219
25IE-4 138 495] 233E04] 243604 261E-04] 284E-04
2 85E02 1.58E+03 570| 260E02| 267E02] 305E02| 3.27EG2
0153 ZA9EH0} 7] 7936.02| 8.19ED2 0226 0295
2.00E-04 219 07901 1.70E-04| 188E-04| 220E-04| 237E-04
9.82E-02 201E+03 T4| 634E-02]| 3.04E-02 0.106 0.127
2.06E-04 226 8.12] 2.00E.04| 205E-04 | 2.1SE-04] 234E-04
8.048-06 134 0482) s565£.06 | 696E-06] 947E06| 109E0S
6.68E-06 1.06 03817 214506 459E06) $91E06| 111E0S
glycolate- 2.91E-04 126 455] 1.58E04 | 230E.04 | 3.62E-04] 4.30E-04
acetate- 3.02E-05 103 03721 203E05| 297E-05| 3.21B-05| 343E-05
oxalate2~ 1.35E-11 636E-07| 2296-07[ 13E-n1 | 11sE-n | 13sE-u] 1S1E-D
DBP 1.33E-04 222 301| 171E.04| 1.78E-04| 198E-04] 214E-04
[butanol T.93E-04 784 282] 171804 1.78E04 | 198E-04 | 214E-04
l% 0.166 1.84E+03 588 0.115 0.122 0288 D174
|FecCRo4- [ 0 [ [ ) 0 0

*Unknowns in tank solids inventory are assigned by Tank Layering Mode) (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Mods| Rev. 4

I Single-Shell Tank 241-SX-108
SMM Composite Inventory Estimate
Phyaical
Pro) 95 CI . 67CI:+67Cl 498 C1
| Total SMM W | 4.06E+06 (kg) ©2kpa)] — - - —
Heat Losd 583 W)  (1.99E+04 BTUA)| 5.45 565 6.00 616
Bulk Density* 1.71 {g/cc) - - 1.65 1.68 1.73 176
Water wi% 265 — — 235 249 283 303
TOC wi% C (w] 0.887 — e 0.590 0.736 1.04 1.19
Chemical -95.CL:5 67 CL +67.C1 +95.C1
Constituents] ' mole/L: meole/L) (mole/L) (mole/L) (mole/l.)
Nat 166 223E+05 | 9.07E+05 150 158 173 175
AT 3 308EH04 | 125E+05 181 188 2.03 209
Fe3+ (ol Fe) 131E-02 427 | LTENI] rose02| 1.18E02] 144E02] 136E0Z
Cr3+ 0173 S28E+03 | 2.14E70¢ 0.146 0.161 0.179 0.184
i@ 143603 176 2] 15180 | 137603 1505-03] 1.55E03
La3+ SITEDS 432 1751 3 85505 | 4.56E-05| 6.06E05] 6.78E.05
HaZ+ TO3E0S T2 490] 963E-06] 100E-05] 1LOJEOS| 1.06E-05
Zt (s ZIO(OH)2 2357E-04 38 3581 235E-04] 243E-04| 266E04] 27904
Pbz+ T17E-03 142 576] 946E04] 106E03| 128E-03| 139E03
IV 7.54E-03 2591 10564031 720503 736E-03| 7.63E-03] 7.72E03
0 0 [ ) o ) ]
4.63E-D) 151 S| 345603 | a0sE03 [ s30e-03] sotE0n
3.95E-02 98] 376EH03 | 358602 | 376802 4.14E.02| 432802
7.696-02 | 76E+03 | 715E+03 | 6.94E.02] 7.29E-02| 8.10E-02] 49E.07
g T1SE+08 | 4.77E+05 o 14 123 126
568 3076405 | 838E+05 529 5.52 577 585
789 779E+04 | 3.16E+05 237 261 316 342
0.520 1BIEA04 | 742404 0.468 0494 0.550 0.565
0.104 SBIEF03 | 2.36E+H4| 913E02] 0.59E02 0.107 0.109
5042 0.288 T62E+04 | 6.58E+04 0.220 0253 0,325 0357
Si(as Si032-) 9.25E-02 1.52E+03 | 6.18E+03 | 749802 8.15E02 0.101 0.110
E- 7.4E01 M) MIBENY] so0E 03| 643B02] 7.56E02] 797802
Cl- 0.285 5.92B+03 | 2 40E+04 0.255 0.270 0.299 0311
[C6HSO73- 3.59E-02 39TEL03 [ 16IE+04| 320k 02| 3a4E02[ 3.74E-02 3.88E-02
EDTA%- T84E02 3.1ER03 1 126E+04 " 835 03 | 120502 2496-02| 3.02E02
HEDTA)- 3.40E-02 S46E+03 | 221E+04| 530£03 | 211E02| 4.69E02] S.96E07
Blycolate- 0.111 ABOE03 [ 19ME+4 [ 72300 912E 02 0.131 0.150
acetate 9.18E-63 317] 1L298403] 750603 | 832603 | 1006-02] 1.09E.02
oxalate2” 5.96E-05 3.59 146] 616605 | 655E0s| 736E05| 7.75E0s
DBP 235E-07 290401 | LINEM | 199802 | 213802| 257802] 2.77E02
Datancl L ) R R T B )
NHY 9.69E-02 965{ I0IE+03 | 77iE02 | sa9E-02 0.112 0.130
Fe(CN)64- 0 0 0 0 0 0 0

*Density is calculated based on Na, OH-, and AlO2-.
tWater wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-105
Totat Inventory Estimate*
<98 CI 67 C1 - +67.C1: 498 CI
442606 (k) (683 kgl)]  — — — - ~
948 kW)|  (0.24E+04 BTUMY|  — 911 931 966 9.82
1.71 {g/cc) — - 168 1.68 1.73 175
Water wivht 27.0 — - 242 255 286 30.5
TOC wt% C (w} 0.815 — e 0.542 0676 0955 1.09
Chemicnl <98I 67.CL 367 CL 498 €1
Cmumlmmt {mole/L) (mole/L) ‘(moleL)) (mole/L)|
[Na+ 161 ZA7E+05 | 9 5TE0S 14.7 154 16.7 173
Al 221 JASEFO4 | 134E+05 208 2.14 228 235
Fe3+ (ol Fe) 704502 230E+03 | 102E¥04 | 681602 | 6925-02) 716E.02| 728502
Cr3+ 0.199 6.06E+03 | 2.67E+04 0.176 0.189 0211 0.226
[B_is* 1.32E-03 161 712] 121603 ] 126E-03] 138E-03| 143E-03
L3+ 4.88E-05 357 1751 35405} 4.19E-05 | 557605 | 624E-05
Hg2+ 9.49E-06 111 492} 891E06| 9.24E-06| 9.64E-06| 9.78E-06
Zr (as ZrO(OH)2 2.37E-04 126 $587 2.16E-04] 2.23E04] 245E04]| 257E-04
lE 1.08E-03 131 5801 877E4| 9.78E-04| 1.19E-03| 1.29E-03
[Niz+ 1.03E-02 353] 156E+03 | 997603 | 101E02| 1.04E-02} 1.04E-02
S+ T ] 0 o o [ o
[Mnd+ 4.30E-03 138 611] 317E.03| 373603 4.88E03] 5.43E-0
Ca2+ 5.136-02 1208403 | 5.326+03 | 430E.02| 496602 s31E-02] 547E02
K+ 7.26E-02 1.66E+03 | 733B+03 | 6.56E-02| 6.89E-02| 7.63E-02] 7.99E-02
[OH- 127 T.276+05 | 5.60E+05 20 123 131 13.5
NO3- 558 TOIEF05 | 8.95E+05 522 543 572 573
NO2- 280 7S3EF04 | 3.3EF05 231 254 305 329
CO32- 0494 T.T3EF04 | 766E+04 0446 0.469 0.521 0.534
[PO43- 9.60E-02 5.34E+03 | 236E+04 | g40E.02| 882E-02| 981E-02 0.100
5042- 0.267 1.50E+04 | 6.64E+04 0.205 0235 0301 0330
i (a8 510324) 9.74E02 1.60E+03 | 707E+03 | 8.13E02 | 8.92E-02 0.106 0.114
F- 64TE-02 70| 3.18E403 | ss0E-02| 591E02| 6.95E-02] 733E-02
CI- 0.270 SE0E+0) | 247E+0A 0242 0256 0283 0294
|CeHs073- | 3.30E-02 36SE+03 | T6IE+04 | 303602] 3.16E-02] 3.4E02{ 3.57E-02
IETM. TOE-02 THGEY0 | 1266704 | 536603 | 1I0E02] 229E-02] 287E02
HEDTA3- 312602 SOIE+03 | 221E+04 | g09E.03| 194E02] 431E02] SASE02
siycolate- 0.102 449EH03 | 198E+04] 664E-02| 8.39E-02 0.121 0.138
[soetate- SHED3 52| 1296403 | 690503 | 7.66E-03 | 9.9E.03 | 998E.03
[oxalate2- 6.40E-05 129 146 S67E-05| 6.02E08| 6.77E-05| 7.12E-05
DBP 216602 TB6E+03 | LISEYOA| 177E.02| 1.96E02| 236B-02] 2.55E.02
butancl ZA6E-02 T3] 4156403 | 1 77602 t9eE02| 236E02] 235E02
NHY 0.102 1.02E403 | 4S0E+03 | 343502 9.15E-02 0.117 0.133
Fe(CN)64- [ 0 0 0 0 [ 0

*Unknowns in tank solids inventory are assigned by Tank Layering Mode! (TLM).
{Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Mode! Rev. 4

Single-Shell Tank 241-5X-105
TLM Solids Composite Inventory Estimate®
95 CI'67Cl 4+67C1 495 CI
3 60E+05 (kgﬂ osokga)]  — — — — —

366 GW)|  (1.25E+04 BTUMD|  — 3.56 3.62 369 m2
173 (g/ec) — — 157 1.66 183 136
0.685 — — 0.555 0.59%8 0.739 0.793
321 — — 23.7 265 319 436
293E-03 — — 272603 | 278E-03] 315E03] 3.425-0
Radiologieai . 95.Cl 67C1 +67CT +95 €1

Constituents CVLL uClg Cl LCUL) - S(CHE) (VL) (VL)
H-3 1.58E-04 9.12E-02 3281 320E-05] 3.20605| 1.64E-04]| 175E-04
C-14 8.10E06 4.68E-03 169] 1656-06| 1.65E-06] 8.36E-06| 895E06
Ni-59 2.12E-05 1.22E-02 4401 17605| 173E05| 2.19E-08 | 222805
Ni-63 2.06E-03 119 4291 1696-03 | 169E-00] 204E03] 217E03
Co-60 7.20E-06 4.16E-03 150 1405-06| 140E-06 | 7.45E-06] 7.98E-06
Se-79 9.7SE-06 5 64E-03 203 | 430E06] 4.30E-06]| 1.59E-05] 2.17E-05
Sr-90 244 1.41E+03 | S.0BE+05 237 241 247 248
Y-90 244 141E+03 | S.08E+0S 229 229 247 248
Z1-93 4.30E-03 249E-02 895] 204605 204E-05] 735E-05| 1.03E-04
Nb-93m 3182E-05 2.21E02 74| 16505 | 1.68E05| 596E-05| 801E-08
Tc-99 6.29E-05 3.64E-02 1.0] so1E08| s.76E-05 [ 6.67E-05| 7.108-05
Ru-106 1.66E-09 9.576-07] 34SE-04| 3.15E.10] 3.15E-10] 237E-09] 1.70E-08
Cd-113m 3.28E-05 1.89E-02 682| 566606]| 6.66E06| 128E-04] 3.04E-04
Sb-125 2.56E-05 148E-02 532] 483E06] 483E-06] 265E05] 284E05
Sn-126 1.34E-05 7.7SE-03 27| 658E06| 6.58E-06] 2.26E-05| 3.14E-05
I-129 1.19E-07 690E-05 | 248E-02[ 1 12E.07( 1.09B07] 1.27E07] 135E-07
Cs-134 1.70E-06 9.84E-04 03541 405607| 405E-07] 1.75E-06] 1.36E-06
Cs-137 0.241 139 | S.01E+04 0.229 0222 0.254 0.269
Ba-137m 0228 132] 474B+04| 550802 | 5.50E-02 0234 0248
Sm-151 JA9E-02 202] 726E403 | ) 53602 1.53E-02] seie02] 768502
Eu-152 2.52E-05 146E-02 $25] 2.026-05] 200E08] 253805 253E-05
Eu-154 1.73E-04 9.99E-02 360] 341605| 341E05| 1796041 142E-03
Eu-155 1.28E03 0.740 2671 103E-03§ 1.03E-03 | 1.28E03]| 1.20E03
Ra-226 1.77E-09 102606 | 369E-04] 1 40E09| 1.51E-09] 1.96E09} 2.14E05
Ra-228 B 38E-09 $13E06| 1 BSE03| 347E-14| 3.47E-14] 3.96E-09] 9.07E-09
Ac-227 3.26E-09 477606 | VT2E03[ 610609] 671E09] 9.36E09| 1.04E-08
Pa-231 1.20E-08 693E-06 | 250E-03| 16609 6.16E-09] 1.81E-08] 240E-08
Th-229 2.15E-10 124507 | 448E-05| 246E-12] 246E-12] 2.17E-10] 2.19E-i0
Th-232 1.19E-10 6.836-08 | 248E-05 gp1s | 1.18E-15] 1.50E-10] 181E-10
U-232 3.97E-08 2.29E-05| 8-26E-03 [ 140E.08 | 2.59E-08| sesE0s] 753E08
U-233 1.52E-07 8.78E-05 | 316021 s37p.08| o00E08| 216E07] 2.88E07
U-234 1.73E07 44TE04 01617 370807 5.66E-07| 9.96E-07] 1.22E-06
U-235 3.12E-08 18105 | 6.50E-03] 49E-08] 228E-08| 4.00E08| 4.95E-08
U-236 3.18E-08 184E-05 | GOIE03] 1s56E-08] 2.36E-08| 4.03E-08]| 487E-08
U-238 6.78E-07 3.92E-04 0.1411 322E07] 4956-07| 877E07] 1.08E-06
Np-237 277E07 160E-04 | S-76E021 232E-07] 2.58E07] 295E-07] 315E07
Pu-238 1.54E-05 2.93E-03 3211 1278051 141E-05| 168E-05| 1.81E-05
Pu-239 4.10E-04 0.237 8531 358E-04] 3.83E-04| 437E-04] a62B-04
Pu-240 7.17E-05 4.14E-02 19| 616E05] 6.65E-05| 7.68E-05] 8.18E-05
Pu-241 7.67E-04 0444 1607 638E-04] 7.01E-04] BI4E-04| 8.97B-04
Pu-242 425609 246E-06 | 884E-041 3505001 387E-09| 4.63E-09] 4.99E-09
Am-241 4.28E-04 0.247 89.1| 248E-04] 3.36E-04]| 520604 6.07E-04
Am-243 1.83E-08 10605 | 382B-03] yoop o8] 1426.08] 225608 264E-08
Cm-242 9.12E-07 $.27E-04 01%0| 911E07] 906E-07]| 9.13B-07] 9.13E-07
Cm-243 8.89E-08 5.14E-05 | 1BSE-02{ gssE0s| $83E-08| 380E08| s.39E-08
Cm-244 2.66E-06 1.54E-03 05541 206E-06] 236E-06 | 297E-06] 3.26E-06
BSCT %ICT +67CT - +98 €1

(Moor:(Mor (Mor (Mor

Totals M kg gy gy gy i)
'Pu 6.91E-03 (/L)] — 144 ]| 602603 | 646603 | 7.36E-03| 7.80E-03
U 83903 TISER03 | ™45 30803 | 6.11E-03| 1.09E-02] 134602

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
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HNF-8D-WM-ER-352, Rev. 1

HDW Model Rev. 4

f Single-Shell Tank 241-§X-105
SMM Composite Inventory Estimate

Physical

Properties #95:CI - 67Cl:" +67C1 495 C1
Total SMM W | 4 06E+06 (kg)| ©28kgad)] - — — oo
Heat Load 583 (kW) (1.99E+04 BTURD|  — 5.45 5.65 6.00 .16
Bulk Density® 171 @eo)| — — 1.65 1.68 173 1.76
Water wi%t 265 — - 235 249 28.3 303
TOC wi% C (w] 0.387 — o 0.59%0 0.736 1.04 119
Radiological 95:CLBTCE 467 CY. - +95 CI
Constituents| ' CVL pCVg o} (CVL) GV {(CVLY - (CIL)
H-3 3.06E-04 0179 726] 149E04| 149E04| 3.15E04] 3.28E-04
C-14 4.50E-05 2.64E-02 1071 1236-05 | 123605 456605} 4.62E-05
[Ni-59 2.82E-06 1.65E-03 6691 128E06] 128606 289E-06| 297E-06
Ni-63 2.76E-04 0.162 656] 124E-04| 124E-04] 284E-04] 201E-04
Co-60 5.02E-05 2.54E-02 19| 127805 127E05] s.10E05] 5.18E-05
Se-79 4.36E-06 2.56E-03 1041 227606 227606 S.12E06| $.84E-06
S1-90 0.146 855 | 347E+03 0.136 0.141 0.151 0.136
Y-90 0.146 855 | 347EX0S | 737E02| 7.37E-02 0.151 0.156
7:-93 2.14E-05 1.25E-02 505 1.10E-08 [ 1.10E-08 | 252E-05] 288E-08
Nb-93m 1.55E-08 9.10E-03 369] $216-06] 8.21E-06] 1.826-05| 207E-05
Tc-99 3.20E-04 0.188 _T62] 1E04] 258E04] 383604 444E-04
Ru-106 $.91E-09 5226-06] 212602 407E09] 4.07E-09| 9.09E-09| 1.10E-08
Cd-113m 1.13E-04 6.63E-02 2691 5.05E-05| 5.05E-05] 1.36E-04] 1.58E04
Sb-125 217E-04 0.127 3157 s43E05| s43E-05] 221E-04| 225E04
Sn-126 6.60E-06 3.86E-03 1571 346806 346E-06| 7.73E-06 | 8.82E06
1-129 6.18E-07 3.62E-04 147] 382807] 497807| 7.40E-07] 857607
Ca-134 3.15E-06 1.85E-03 749] 220E06| 264E-06] 3.64E-06] 4.12E-06
Cs-137 0313 184 | TASE40S 0.284 0.298 0329 0343 .
Ba-37m 0.297 174 [ 705E+03 0229 0229 0311 0325
Sm-15¢ 1.34E-02 900| 3656404 | 30sE-03| 30sE-03 | 180E02| 205E02
Eu-152 3.09E-06 2.90E-03 12.1] 250E06| 2.50E06]| S44E-06} 5.78E-06
Eu-154 3.08E-04 0471 | 192E403| 235604 285E04| 997E04| 107E-03
Eu-155 3.01E-04 0.076 716] 147E-04 | 147E04 | 320804 3.43E-04
Ra-226 1.82E-10 1.07E07 | 434E-04] j(sE-10] 1.18E-10] 2.06E-10] 2.28E-10
Ra-228 1.69E-07 9.90E-05 0402| 714E08{ 1.19E-07]| 227E-07] 288E-07
Ac-227 1.1SE-09 6.77E-07| 274E-03 [ 7736.10] 7.78E-10] 1.20E-09] 1.42E09
Pa-231 $.34E-09 313606 | 127602 325609 ] 325E09] 610E05] 683E08
Th-229 3.986-09 233E-06 | 946E-03 | 1845001 288E-09] 5.25E09| 6.60E-00
Th-232 1.14E08 6.68E-06 | 271E-02| 601E-09] 3.65E-09] 142E-08| 1.68E-08
U-232 8.77E-07 5.14E-04 2091 486E-07| 678E-07] 1.1IE06| 136E06
U-233 3.36E-06 1.978-03 8007 157E-06| 260E06| 4.25E-06] 5.20E-06
U-234 1.01E06 591604 2401 970E07] 990E-07] 1.03E-06| 1.04E-06
U-235 4.09E-08 24005 9TE02] 304E-08} 401E-08| 4.13E-08] 42408
U-236 3.15E-08 185605 | T30E02| 304g-08| 3.106-08| 321E-08| 3.26E08
U-238 1.17E-06 6.88E-04 279] 1.14E06| 1.16E-06| 120E06 | 1.21E-06
Np-237 1.16E-06 6.81E-04 276 | 7.64E-07| 9.59E-07] 137E-06] 1.57E06
Pu-238 181E-06 1.06E-03 430] 134606 1.57E-06 ] 205E-06 | 2.28E-06
Pu-239 6.10E-05 357502 M5] 490E-05| 5.49E-05| 6.71E05] 7.20E-05
Pu-240 1.046-08 6.10E-03 247] 817606 927606 | 1.15E-05| 1.26E-05
Pu-241 1.236-04 7.20E-02 2921 909805 | 1078-04| 1.39E-04] 155604
Pu-242 6.76E-10 3.968-07| 161E-03| 486E-10] 5.79E-10] 7.4E-10] 8.68E-10
Am-241 7.35E-05 431E-02 175| 513605 | 6.226-05| 3.49E-05| 9.57E-05
Am-243 261E-09 1.536-06 | 621E03 | 1 92E-09] 225E-09] 2.99E-09| 3.34E-09
Cm-242 1.4E-07 1.14E-04 0462| ss1c08| ssiE-08] 208E-07| 221E-07
Cm-243 1.81E-08 1.06E-05 | 430E02| 79sE09] 7.95E-09] 193608 | 204E-08
Cm-244 1.80E-07 1.05E-04 0427] 151E-08] 7.5(E-08| 2.15E-07[ 238807

8 CL- 70T +67CT 95 C1
Mor . (Mor - (Mor ' (Mor

Totals M

Pu 2.55E-04 GU)| — 1801 some04[ 640E04[ 871E04] 981E04
U 1.16E-02 | T6IEH03 | 634E+03 | 1 g2 113E-02] L1sE02] 120802

*Density is calculated basod on Na, OH-, and AlO2-.
+Water wt% derived from the difference of denity and total dissolved species.
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TANK 241-SX-106 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1954 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1980 Nominal Capacity 1,000,000 gal
Watch Lists Hydrogen and Organics Cascade Tank none
Integrity Sound Total Risers 12
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (I1S) - Total Waste Volume 538,000 gal
Partial Interim Isolation (P} June 1985 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 194,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 264,000 ga!
Riser Number(s) Size Saltcake 465,000 gai
11 4in Sludge 12,000 gal
6 12in Supernatant 61,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 102°F Date June 1, 1989
Maximum Temperature 124.8°F Montage Number 94041033-20CN
Date Feb 7, 1989 Photo Set Number 89060146
Elevation from tank bottom 0.21 ft WASTE SURFACE LEVEL
Riser Number 16 Devices Manual and Auto ENRAF
Minimum Temperature 63.8°F Max Level 209.9in
Date Feb 16, 1991 Date May 17, 1991
Elevation from tank bottom 14.83 ft Min Level 198.06 in
Riser Number 16 Date Sept 23, 1996

[ "A9Y “TSE-YT-WM-AS-INH



WHC-SD-WM-ER-352, Rev. 1

REFERENCES
* ANDERSON 1990
*%  WELTY 1988
*%% BORSHEIM AND KIRCH 1991

©  HANLON 1996i

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

B: B-PLANT HIGH-LEVEL WASTE
BL: B8-PLANT LOW-LEVEL WASTE
BNW: BATTELLE NW LABORATORY WASTE
CCPLX:  COMPLEXANT CONCENTRATE
CPLX: COMPLEXED WASTE
cw: COATING (CLADDING) WASTE
DIL: DILUTE FEED EVAPORATOR
DSSF. DOUBLE-SHELL SLURRY FEED
DW: DECOMTAMINATION WASTE
£8: EYAPORATOR BOTTOMS
EVAP: EVAPORATOR FEED
HLO: HANFORD LAB OPERATIONS WASTE
IX: ION EXCHANGE
LW: LABORATORY WASTE
N: N-REACTOR WASTE
NCPLX:  NON-COMPLEXED WASTE
NIT: PARTIAL NEUTRALIZATION FEED
OWW3 PUREX ORGANIC WASH WASTE 1968-72
PL: PUREX LOW-LEVEL WASTE
PNF: PARTIALLY NEUTRALIZED WASTE
PSS: PUREX SLUDGE SUPERNATE
R: REDOX HIGH-LEVEL WASTE
RESID HANFORD DEFENSE RESIDUAL LIQUOR
RIX: REDOX ION EXCHANGE WASTE
RSLTCK: SALTCAKE
TBP: TRIBUTYL PHOSPHATE
WTR: WATER
LEGEND
TOTAL WASTE LEVEL (SUPERNATE}
-e———= TOTAL WASTE LEVEL (SOLIDS)
||||| SOLIDS LEVEL
== INTERSTITIAL LIQUID LEVEL
V7773 souins
SX TANK FARM
CASCADE
(03~0)~(101)
@~

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST, INC.

WASTE & LEVEL HISTORY 1954-1996

241-SX-106 SINGLE-SHELL TANK

SOUND/NON-STABILIZED TANK
WATCH LIST: HYDROGEN & ORGANICS

SIZE | BLDG NO.
m% 241

DWG NO. DATE

ES-TKS-E84 |we

TANK_INFO:
CONSTRUCTED 1953-1954
WASTE TYPES HLO: £B: NOMINAL CAPACITY: 1,000,000 GAL
TIME LINE R: RIX: /i P DISH BOTTOM, NO KNUCKLE
(ANDERSON 1990) WIR: LR 75 FOOT DIAMETER TANK
IX: TBP:{PNF:
PRIMARY. ADDITIONS WTR: RSLTCK: NIT: NOTES:
TIME LINE WTR: WTR: 1) TRANSFER SOURCES AND DESTINATIONS
(AONE ARE NOT AVAILABLE FOR ALL LEVEL
AGNEW 1995) CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
= * ANDERSON 1990.
g . R 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
L
5 eon 21
z =z 3 AR
~ .I.S ] \&/v -DW m _...m._ H
S o mo,
T oI WHS Sye o f2. 8
> >0 %.ﬂ .I, ”.w.B = *&% M w
Y HE S . FTd s @3- @ VOLUME
o LE- & F<da ,.M (GALLONS)
32 3847+ . Bp S ¥ 2 sy z —1,041,500
— >
T 5, fe 53z g -
30' 360"+ + 2 o f & T3 — 975,500
- * hy
I : sl | ¢ -
il » o - o
28" 336"+ 8 = -2 + o 23 — 909,500
4 x 3 3 32 » -
26 312 2 7 = - z — 843,500
4+ oo > Q
e X 5 < _
24' 288"+ ¢ . 2 3 — 777,500
1 53 Z & —
o o z
22' 264" o = = = — 711,500
= o o
1 < [ © -
20" 240" » = ) R,
240" + - = ~ — 645,500
— (=}
18 Bm..-- - m W _
- Wv . W T — 579,500
T 3 4 a -
16' 1927+ = o — 513,500
iR = N -
v & ~ (o]
14' 168"+ - — 447,500
12" 144"+ — 381,500
10" 120"+ — 315,500
8 96" — 249,500
6 72+ — 183.500
o agd — 117,500
4 —TOP OF -
- DISH
2 241y — 51,500
O. O: LI T T _ T LIS _\ T T 71 T _ T T T T _ T 1T 1 - T 1 = O
1945 50 55 80 65 _WM
DISH BOTTOM

SCALE

NONE _Low NO. _mzmﬂ 1

ofF 1
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241-5X-100

CONDENSER
HATCHWAY

4
CONDENSATE @
PUMP_PIT
241-SX-401

NORTH
VALVE &
SAMPLER
PIT
PUMP PIT 06A
3
N4 |§] tHa N2

N3

Ref: Alstad 1993
H-2-73223, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 201.63m [661.5ft]
(Pianka 1995)

Jitapiid AR SRR

1

0.38m [1.25ff]J > 4.04m [13.25f1]
CONCRETE j

22.86m ([75.00ft]

0.38m [1.25f1]
CONCRETE

9.5mm [3/8in)
STEEL LINER

9.47m [31.08f1)
Liner Height

0.61m [2.00ft]

0.38m [1.24ft]
CONCRETE 'r

F = e ——

9.5mm [3/8in] STEEL LINER 7 %
51.2mm [2fh] GROUT TOP OF DISH ELEVATION
9.5mm [3/8in] 3-PLY ASPHALTIC 186.03m [610.35ft]
WEATHER 'PROOFING MEMBRANE

Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4
NOT TO SCALE
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(L661 T8 10 MaUSY) p A2y [OPOIN MOH -SS140MBAUT dPIJINUOIPDY pub [po1wWdY,) Yuv [ piofuny woly seumsy (INTL)ISPON JaAeT JueL

adA] aisepp

LSS

30Usy

JLVYINILST T3A0OIN HIAVTIINVL
90L-XS-Lve

Waste Volume(Kgal)
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HDW Model Rev. 4

Single-Shell Tank 241-5X-106
TLM Solids Composite Inventory Estimate®
+95:C1 67 CI: :467.CI +95 C1
6.48E+03 (kg)| (00kga)]  — - — - —

1.24E-02 (kW), 425 BTUMN|  — LME02[ 149e-02] 1308-02] 135E-02

171 (g/cc) — — 1.4 158 178 182

Void Fraction 0.785 o — 0.741 07157 0876 0.978
Water wi% 347 — — 243 29.0 457 576
TOC wi% C (w} 5.25E-03 — — s01E-03 | 513603 | s56E-03 | 628E03
Chemical 95 CL:-67.CL +67.CL +95°C1
Constituents| - male/L . mole/l] M (miole/L) -(mole/L)|
[Na+ 135 T8IE+05 | 1.17E+03 .55 12 146 156
A3+ 339 534ET04 346 T 4d 201 489 6.41
[Fe3+ (total Fe) 1.74E-02 568 368| 962E-03| 134502} 214E-02 250802
Crav 0822 2 SOEV04 162 0.480 0643 0.894 0.897
Bid+ 6.87E-06 0838| S4IE-03] sg0E-06| 632606] 7.57E06] 832806
La3+ 1.69E-11 137E06] B90E-09] 14gE-13] L6OE-11] 187E-11 [ 206E-11
Hg2+ - 1.08E-06 01261 B.19E-M4| 956E-07] 1.02E-06] 119E-06] 130E-06
Zr (a3 ZrO(OH)2| 6.86E-07 36SE-02) 23TE-04} 630E-07f 6.57E-07] 7.9E07] 775E-07
[Pb2+ 1.71E-04 207 014] o17605| 130E-04] 212E04] 253E04
lﬁ+ LS1E-02 518 336] 1376.02| 144602 158B02] 1esE02
0 o 0 0 [ 0 o

5.00E-05 ‘60| 1.04E02| 357E-05| 427E-05| s74E-05| 646E05

7.686-02 1.80E+03 116 468E02{ 6.15E-02] 9.19E-02 0.106

3.20E-02 731 4741 303E-02{ 312E-02] 3.48E-02| 3806-02

187 T86E+05 | 1.20E+03 970 126 251 315

5325 TO0E+0S | 1 23E+03 271 450 540 5.56

1.87 3.03E+04 326 1.59 1m 2.01 2.18

3.17E-02 2.86E+03 186] 518602 | 6.64E02] 9.69E-02 0.1

44SE-M4 247 0160 413E04] 431EM| 463E04] 5.03E-04

4.04E-02 227E+03 1471 3836-02] 3.94E-02| 440E-02| 478E-02

0130 2.13E+03 138] 222502 0.112 0148 0166

3 SAE-04 3931 2.55E-02] 302E-04 | 3.34E-04 | 3.90E-04 | 4.20E04

0.133 2.76E+03 1791 717802 0.102 0.147 0.154

[C6H5073- 3.66E-04 40.4 0262} 355604 | 3.608-0¢4] 382E04] 4.16E-04
Ew 143E-05 240] L.S6E-02 100E-05| 123E-08| 1.68E-05| 1.93E-08
[HEDTAS- 1.18E-05 190 L23E02] 330E06| m14E-06| 158E05| 157E-05
glycolate- S.17E-04 26 0.047] 230E04]| 4.09E04| 6.43E-04f 763E-04
acetate- 5.36E-05 185| 120802 519E-05 [ s528E-05| s70E05[ 6.09E0s
oxalate2- 2.22E-11 114E-06 | 7.39E-09 | 196E-11]| 209B-11| 2446-11] 2688-11
DBP 3.25E-04 399 02581 3038041 3.16E4] 351B-04] 379604
butanol 3.25E-04 147] 9.1E-02| 303E-04| 3.16E-04| 3.51E-04| 3.79E-04
NH3 3.60E-02 358 232| 27E02) 321E-02] 4.11E02] 459E-02
Fo(CN)64- 0 0 0 0 0 [) o

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HDW Modei Rev. 4

Single-Shell Tank 241-SX-106

SMM Composite Inventory Estimate

“95-CI . -67CI +67C1 . +98 Cl

3.276+06 (kg)] Gk  — o - — —
4306W)|  (L4TEA4BTUAD] - 403 416 444 457
Bulk Density* 1.61 (g/ee) . — 156 158 1.63 1.65
Water wite 327 —. e 30.1 313 342 360
TOC wt% C (o] G750 e — 0491 0618 0.883 101
Chemical 95.CL. 67CL +67CL 495 C1
Col ppm kg . “(mole/L) (mole/L) (mole/L) (mole/L)
Na+ 142 2.09E+05 | 6.64E+05 130 136 14.7 152
Al3+ 167 2.80E+04 | 9.16E+04 1.55 161 174 179
[Fe3+ (total Fe) 1.09€-02 378 1.24E+03 | g9 03] 989E-03] 119602 129602
379E403 | 1S6EA 0,123 0.137 0.152 0.157
179 586 125E03) 132E-03] 145E-03} 151E-03
3.57 187} 3008-05] 3.55E-05| 4.72E05[ $.20E-08
L16 3.78| 360E-06] 8.98E-06]| 9.40E-06| 9.53E-06
148 482] 237E-04} 245B-04] 270E-08 | 283E-04
130 425| 817E-04| 9.11E-04{ 1.11E-03]| 120E03
37 76| 621E-03] 635603 | 6.58E-03| 6.65E-03
[ ] 0 [ o 0
133 45| 205803 3.41E-03| 437E-03] 4.m4E-03
850| 2.78E+03| 3 13E-02} 327E02] 3.556-02] 3.69E-02

160E+03 | 524E+03 | s2Bn2| 620E-02| 69iE-02( 721E02
e 12222 |

1.0SE+0S m 9.21 9.57 104 10.6
T9GE+05 | 6AIE*0S o8 492 517 S22
TO00E+04 | 2.29E+05 2.04 13 266 286
162E+04 | 5.31E+04 0.395 0.410 0,466 0471

SAIEXO3 | 177E+04| 783502 | 8.30E-02| 940E-02] 9.62E-02
147E+04 | 4.79E+04 0.193 0213 027 0.298

1.36B+03 | 445E+03 | 645E-02] 7.11E-02| 8.49E-02] 9.15E-02

6.78E-02 8011 2.62E+03 | se7E02] 6.148-02] 732802} 7.74E-02

0.246 542E+03 | 1.77E+04 0.223 0.231 0.257 0.265

CoHS073- 2.76E-02 324E+03 | 1.06E+04 | 253E02] 264E02]| 287E02| 2.99E-02
[@u— TASE-0Z 266E+403 | BI0E403 | 455E03| 9.59E-03] 2.00E-02| 254E-02
HEDTA3- 2.78E-02 474E+03 | 155E+04| 716E03| 1.72E-02] 3.84E-02] 488E-02
glycolate- 8.75E-02 4.08E+03 [ 1.33E+04] s 4E-02{ 7.21E-02 0.103 0.118
acetate- 6.21E-03 228 7451 50003 | s5.64E-03| 6.78E-03 | 7.326-03
oxalate2- 5.42E-05 297 9701 430E-05| 5.10E-05| STIE0S| 6.04E05
DBP 1.83E-02 246E+03 | BOIEX3 | yssE.02| 17102 205E02] 2.20E02
|butancl 1.88E-02 366| 2ME*03 | 1s5E02| 1.71E02] 205E-02] 2.20E02
NHE 8.69E-02 919 300E+03 | 717E02| 777E-02| 987ER2 0.112
[Fe(CN)64- 0 0 o [ 0 0 0

*Density is calculated based on Na, OH-, and AIO2-,
tWater wt% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

l Single-Shell Tank 241-8X-106
Total Inventory Estimate*
Physical
Properties 98 CK.. 47CL: +67CI  +95'C1
Total Waste 3278406 (cg)] 3k — — — —
FHeat Load 4316W)|  (4TE+04BTUM)|  — 405 418 445 458
Bulk Densityt 1.61 (g/oc) — — 1.56 158 1.6 1.65
'Water wi%t 327 — e 301 31.3 342 36.0
TOC wi% C (w] 0749 . — 049 0.617 0.881 101
Chemical I8 CL 6T CL 46T CL #9581
Constituents| ~mole/L -~ ppm - - (mole/L) (mole/L) (mole/L) {mole/L)]
Na+ T 142 Z0JE+05 | 6.66E+05 13.0 136 147 152
AT+ 167 2BIET04 | 9.19E+04 155 Lol 174 179
Fe3+ (total Fe) 1 09E-02 379 1.24E403| gosE-03| 991E-03| 1.19E-02] 1.29E-02
Cri+ 0.149 283E+0) | 1.58E+04 0125 0138 0.153 0.157
1.38E-03 179 586 | 125603 | 131E03| 1.44E-03 | 1.50E-03
4.13E-05 357 117] 200E05]| 355E-08] 471E-08 | 5.28E-05
9.25E-06 115 378| 8.59E06| 8.97E06] 9.39E-06| 9.52E-06
2.60E-04 147 482] 236E04| 245604 269E-04] 282604
1.01E-03 130 425 | 5.16E-04| 9.106-04 | 1.10E-03] 1.20E-03
6.526-03 238 79| 6236-03| 637E-03| 6.59E-03] 6.66E-03
0 0 0 0 0 0 [
3.88E-03 133 4351 294E-03 | 3.40E-03 | 4.36E-03] 483E03
3.42E-02 #52| 2603 | 34E02 | 327E0 | 356E02] 3.70E.02
659E-02 T0E+03 | S256H03| 60E02] 629E.02] 691E.02] 720602
9% T.06E+05 | 3.46E+05 923 9.59 104 106
500 T9GEHS | 6426405 468 92 507 522
745 TOOE+04 | Z29E+05 204 223 266 2385
0434 T62ET04 | SIIEH4 0,394 0405 0.466 0470
9.14E-02 S40E+03 ] 177E+041 780 02| 828E02] 938E02] s61E02
0.245 T4GE04 | 41960 0.193 0218 0.273 0.297
7.81E-02 1.36E+03 | 447E403 | 64sE-02| 7.12E-02| m.S0E-02| 9.16E-02
6.76E-02 799 | Z626+03 | seeb02] 6.12E42] 730E02] TG
0246 SATE03 | 17704 0.223 0231 0256 0.265
[C6H5073- 275602 324E+03 | 106E+04 | 253E02] 2.64E02] 287E02| 298802
E{u- 143E-02 266E+03 | 870E+03 | 4.54E-03 | 9.57E-03] 20iE-02] 253502
HEDTA3- 2.77E-02 ATIEH3 | 1.55E+04] 714603 | 1.726-02] 3.83E-02] 4R7E-02
glycolsto- 4T4E-02 40003 | T3E04 | smEm| 720802 0.103 0.118
[aceats- 6.206-03 7] 5] s09E03 | S63E03] 6.76E03| 731E03
oxalate?” 541605 296 9701 479E05] s9E05| 5.72B-05| 6.03E05
IT)Bi 1.88E-02 24SE03 | BO3EHO3] 1 s4E02 ] 1.71E02] 204E02] 220802
[butanol 1.83E-02 %3] 206903 | 1uEm| 171E62] 204E02] 220802
NS 8 69E02 18| 30IE+03 | 717602 | 7.77E-02] 986E-02 0112
Fe(CN)64- 0 ¢ 0 0 0 0 0

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
tWater wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-5X-106
Total Inventory Estimate®
~98 CI. - -67:Cl  #67Cl 495 CI
3.27E+06 (k) (38 kgh)] — e — —
431 GW)|  (4TE+4BTUMD)] 405 418 445 4.58
161 (g/ec) — — 156 1.58 163 165
327 — — 30.1 313 342 36.0
0.749 — e 0490 0617 0.381 1.01
<98 CI 6T CE: +67 C1 495 C1
CVL, G (G (CL) " (G (Ciny
2.52E-04 0.187 S| 1328.04] 132B04] 2608-04] 2.70E°04
3.62E-08 2.25E-02 BI] 1ueos| ineos] 3ese05] 373605
2.36E-06 1.47E-03 480] 118606 | 118E06| 2.42E-06 | 247E-06
Ni-63 231E-04 0.144 4700 114604 | 114604 ] 237E04] 243804
Co-60 4.01E-08 249E-02 8161 113E05] 1.13E-05] 4.08E05]| 4.16E-05
Se-79 161E-06 2.24E-03 735) 200E-06] 2.00E-06 | 4.198-06] 4.74E-06
Sr-90 0.120 74.8 | 245E+05 0.112 0.116 0.124 0.128
Y-90 0.120 748 | 245E405 | 649E-02| s49E-02 0.124 0.128
2593 1.77E-05 1.10E-02 361 9696-06| 969E06] 206E05| 234E-05
Nb-93m 1.29E-05 $.00E-03 262] 725506 | 7.25E-06] 149605 1.68E-05
Tc-99 2.38E-04 0.160 325| 164E04| 2.10E04| 3.06E-04] 3.53E-04
Ru-106 7.13E-09 444806] L4SE02| 340E00] 3.42E 09| 706E09] 872609
Cd-113m 9.27E-05 $.76E-02 189) 446E-05| 4.46E-05]| 1.10E04] 127E-04
Sb-125 1.72E-04 0.107 3511 a7sE0s| 478E05] 1.76E-04 | 1.79E-04
Sn-126 5 45E06 3.39E-03 D11 305606 3.05E06] 6.926-06] 7.16E06
1-129 4.9TE-07 3.09E-04 101] 316E07| 40sE-07] s91E07] 681E07
Ca-134 2.T3E-06 1.70E-03 357] 1.95E06| 230E06] 3.13E-06] 3.53E-06
Cs-137 0278 174 ] 5.68E+0S 0.251 0.265 0.293 0307
Ba-137m 0.264 164 | S3SE+0S 0.207 0.207 0278 0.291
Sm-151 1.27E-02 790] 259E+04| 700E03| 70903 | 1.47E02] 167E-02
|Eu-152 4.17E-06 2.59E-03 849) 218E06]| 2188-06] 445E06| 473E-06
Eu-154 6.51E-04 0408 | 133E403| 250604 | 250E-04] 7.96E04] 853E-04
Eu-155 246E-04 0153 S01] 120604 128E-04) 264E-04] 281E04
Ra-226 1.55E-10 9.62E-08 | 3.15E-04 1.05E-10 | 1.05E-10 1.73E-10 1.90E-10
Ra-228 1.51E-07 9ITE-05 0307] 631608 106E07| 2.038-07] 2.58E-07
Ac-227 9.78E-10 6.08E-07 | 199E-03{ 6.90E-10] 6.90E-10] 1.086-09] 1.188-09
Pa-231 443E-09 2.79E-06 | 913E-031 2836.00 | 238E-09| s.06e-09] 562809
Th-229 3.53E-09 220806 | T20E03| 161E09| 255E09] 46me00] s539E-09
Th-232 1.00E-08 624506 | 204E02| 519E-09| 7.56E-09| 1.25E-08] 1.49E-08
U-232 7.95E-07 4.82E-04 158 424607 s5958-07] 9.83607] 1.21E06
U-233 297E-06 1.856-03 605| 163E-06] 228E06] 3.77E06| 4.62E-06
U-234 8.70E-07 S41E04 177} s3sE-07) 8.53E07] s.8E07] s97E07
U-235 3.53E-08 2.198-08 | 719E-021 339508 146E08] 361E08| 3e4p0
U-236 2.TIE08 170605 | S3SE-02] 263E08| 263E08| 27708 2816-08
U-238 1.01E-06 6.27E-04 205| 97sE07| 9mE07| 1.03E-06] 1.03E-06
Np-237 9.428-07 5.86E-04 192] 6366-07] 785607 1.10E-06{ 125E-06
Pu-238 147B-06 9.16E-04 3001 1.1E-06 | 1.29E06 | 1.66E-06 | 183E-06
Pu-239 5.06E-05 3.15E-02 103] 41405 | 459E-05| s5.538-08] sosE-05
Pu-240 8 58E-06 $.34E-01 175] 686E-06 | 7.71E-06 | 9.45E-06| 1.03E-08
Pu-241 9.95E-08 6.19E-02 203| 750B-05| 870E-05| 1.126E-04] 124504
Pu-242 5 46E-10 340E-07| T-HE-03 | 400E-10| 472E-10] s.21E-10] 693E-10
Am-241 6.14E-05 3.828-02 125] 444805] 527E-05| 7.01E-08
Am-243 213609 132606 | 43ME-03] 1505.09] 185E-09| 2428-09| 2.69E-09
Cm-242 1.87E-07 9.78E-05 03201 753E08] 7.58E-08 | 168E-07] 1.79E-07
Cm-243 1.46E-08 9.06E-06 | 297E-021 6.79E-09] 6.79E-09| 1.55E-08 | 1.65E-08
Cm-244 1.44E-07 3.95E05 0293 63sE08| 638E-08| 1.71E-07} 1.88E07
TSIl +98 C1
1 Mor  (Mor - (Mor . {Mor
Totals M
Pu 635504 (g/L)
U 9.96E-03 |

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
+Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-SX-107 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1956 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive - Nominal Capacity 1,000,000 gal
Watch Lists none Cascade Tank to 241-SX-108
Integrity Assumed Leaker Total Risers 29
Assumed Leaker 1964 WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) Oct 1979 Total Waste Volume 104,000 gal
Partial Interim Isolation (Pl) - Waste Type NCPLX
Intrusion Prevention (IP) Sept 1982 Drainable Interstitial Liquids 5,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number(s) Size Saltcake 0 gal
6, 16, 17 12in Sludge 104,000 gal
13A 18in Supernatant 0 gal o
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 145°F Date March 6, 1987
Maximum Temperature 177.4°F Montage Number 94041033-34CN
Date Nov 7, 1994 Photo Set Number 8701420
Elevation from tank bottom 051t WASTE SURFACE LEVEL
Riser Number 10 Devices Manual Tape
Minimum Temperature 109°F Max Level 41.75in
Date Dec 4, 1992 Date April 4, 1994
Elevation from tank bottom 4.33 ft, 5.0 ft, 5.66 ft Min Level 35in
Riser Number 10 and 14 Date Oct 2, 1996

1 "AY “TSE-YT-WM-AS-INH



WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES R: TANK INFO;
TIME LINE CONSTRUCTED 1953-1954
(ANDERSON 1990) NOMINAL CAPACITY: 1.000,000 GAL
DISH BOTTOM, NO KNUCKLE
A TVARY ADDITIONS R R m 75 FOOT DIAMETER TANK
TIME LINE ’ <<4.mu WIR: )
(AGNEW 1995)
=
[}
I
o
¥
z z (=]
= ) [H]
L o
HT o S
> >0 9l
Lw Lz 27 47 BOTTLES OF NEUTRALIZED WASTE VOLUME
ADDED, EACH CONTAINING LESS (GALLONS
32" 3847 THAN 1g OF 239 Pu. (DATE UNKNOWN)** —1.041.500
- * —_—
] » =
30' 360" - m — 975,500
— T % -
28' 338"+ S " — 909,500
< = w
1 s S -
26' 3127+ o 5 = — 843,500
£ T, < w _
~% O &t
24' 288"+ © 300 x — 777,500
= 2L o < k- ™
1 £ ESR 3 3 e _
22' 2647+ o s s = L @ - 711,500
=~ o3 o« -
- ] o x Ld - 4 —
: " [} w < % S
20' 240"+ z 5 o = — 645,500
(e} 3 z ’
S = = &
+ @ 0a @ z _
18' 216" ¢ o g% 2 5 ~ 579,500
& ° - -
T o ok o z -
16' 192"+ FobT = = — 513,500
4 >
g _
14 1684 z — 447,500
1 o _
12' 14471 © — 381,500
1 A -
10' 120"+ z — 315,500
. W —_
, 1 > -
8 96" =t 249,500
1 3 -
8 724+ o — 183,500
L
24 W —
o szl - — 117,500
4 TOP OF —
. . DISH
2 24 Mm\ — 51,500
o o T - T T £y T 7T T = o]
1945 50 55 60 _WM
DISH BOTTOM

REFERENCES

*  ANDERSON 1980

*%  WELTY 1988

*#% BORSHEIM AND KIRCH 1591
¢ HANLON 1996i

NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1980.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

3) IN JUNE 1993, INTERIM ISOLATION WAS
REPLACED BY INTRUSION PREVENTION.

GLOSSARY OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

CWR1: REDOX CLADDING WASTE 1952-60
R: REDOX HIGH-LEVEL WASTE
R1: REDOX WASTE 1952-57
2: REDOX WASTE 1958-66
RSLTCK: SALTCAKE
WTR: WATER
LEGEND

TOTAL WASTE LEVEL (SUPERNATE)}
m———u TOTAL WASTE LEVEL (SOLIDS)
IIIII SOLIDS LEVEL

V// /) soLDs

SX TANK FARM
CASCADE

103

104

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST, INC.

241-SX-107 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1956-1996
ASSUMED LEAKER/STABILIZED TANK

5| 20 | ES-TKS-E85 |us

SCALE NONE Tom NO. W:mmﬂ 1 ofF 1
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HNF-SD-WM-ER-352, Rev. 1

241-5SX-107

CONDENSER
HATCHWAY
B2

INSTRUMENT

NORTH
19 14
]
b o8l
| S
PUMP_PIT 074 PUMP PIT 078
5
7 3 0, 1 9
N3 ”@ }03 o) @ ’ {d@ [} 3] = N2
134 N
17>22-28%%
6
18 @) O16
=)
Ref: Alstad 1993
H-2-73210, Rev. 2
Approximate Grade Elevation 202.08m [663ft]
(Pianka 1995)
T @ﬁ'&#ﬂ.ﬁ‘ AR
‘ 0.38m [1.25ft] . 4.04m [13.258)
CONCRETE |
o 22.86m [75.00f1}
0.38m [1.25ft] r-—
CONCRETE ]
9.5mm [3/8in] L} 9.47m 131.0811)
STEEL LINER Liner Height
p
0.61m [2.00ft) — 0.38m [1.24ft]
CONCRETE {_
9.5mm [3/8in] STEEL LINER S /
51.2mm [2in} GROUT TOP OF DISH ELEVATION
9.5mm [3/8in] 3-PLY ASPHALTIC 186.64m [612.35f1]
WEATHER PROOFING MEMBRANE
Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev., 4

NOT TO SCALE
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-107
SMM Composite [nventory Estimate

95 Cl - 67CH +67CI 98 Cl1

0 (kg) (LIE-02 kgal)]  — — — . =
0 (kW) (OBTUAY  — 0 0 ]
0 (g/cc)| - — 0 0 [

Water wi% 0 — e 0 0 o
TOC wt% C (] 0 — e

o
°
©

Chemical
Constituents} male/L: ppm
Na+
AT+
Fe3+ (twtal Fe)
[Cr+
|
La3+
Hg2r
Zr (as Z1O(OM2

[Ni2+

3
a

HTCL 467 CI

{mole/L)

[CO32-

[C6H5073-
[EDTA4-
HEDTA3-

£

¥
of o] o] o] o] o] o] of o] o] o] 2} o] | 2] of 2| o] o] f o| o] o] of 2] o
o| of of o] o] o] of 2| o] o] o] o] o of o] o] o] o] of o] <] o o} of < o

olelelele]eje]o]ele]o]e]e]ele]elelclec]le]e]e]o]lo]e ]|
ojolefefeololc]o]e]e]e]eic]ele]e]o]o|elolc]c]o]ec]elo

81ycolate-
aceinte.
oxalate2-

[55F

[butanol

2| o| o] | o
o o] o] of o]
olole]efe
olele]e]e

NI O o
Fo(CNyeA- O o
*Density is calculated based on Na, OH-, and AIO2-.

+Water wi% derived from the difference of density and total dissolved species.

of o of of o] of of oocooeeeaeeeeaeaeooooooocel

oo ofolojele occoee=eoeoooeeoooooooeeee§

oo
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-107
Total inventory Estimate*
98 Cl- . <67 Cl: 467 Cl 498 C1
6IIE¢05(EL (104 kgal)]  —eme — . — —
951 (W)|  (3.25E+04 BTUMD|  — 9.08 9.33 9.63 9.68
1.75 {g/ec)) - — 1.59 1.61 1.96 204
Water wi%t 293 - — 12.8 18.0 385 394
TOC wi% C (W} 342504 . - 720604 | 7.50E-04] 9.17E-04| 9.95E-04
Chemical -95.CL: 62.CI 367 C1 495 €]
Constituents] = mole/L; ppm mole/L) (mole/L) (mole/L) (mote/L)
Na+ 3.08 1.06E+03 | 7.31E+04 500 531 21 142
AT+ 570 T.OME+0S | 7.12E+04 639 an 695 720
Fe3+ (ol Fe) T24 3.95E+04 | 2.72E+04 122 123 1 24 125
Ci3+ 0187 S38EY03 | 3.83E+03 0131 D158 0.466 0.791
Bi3+ L.12E-06 0134 94E-02| 949E-07| 1.03E-06] 1.24E-06 ] 136E-06
La3+ 277E-12 220807 1SIEQT] 242612 262E-12] 3.06E-12] 3.36E-12
Hg2+ 1.76E-07 203E-02| 139E-02[ s6k-07| 1.666-07] 1.94E07] 2.13E-07
Zr (as ZrO(OF)2 | 1.12E-67 $.86E-03 | 4.03E-03 | y03g07] 1.076-07| 1.18E07] 127E07
Pb2+ 2.80E-05 332 228| 150E-0S | 2.13E-05] 3.478-05| 4.13E-08
Niz+ 6.03E-02 203E+03 | 1.39E+03 | 518E.02| S66E-02| 632E-02] 6.26E02
S+ T ] [ o 0 [ ]
8.17E-06 0.257 0177] sB4E06| 698E-06]| 9.38E-06 | 1.06E-05
0.263 6.03E01 | 4.15E+03 0218 0.240 0.286 0.308
1.48E-02 330 27| pue-00| 1ne0z2] 172602] 1.72E02
266 2.39E+05 | 1.78E+05 251 256 277 287
4.06 L ME+05 | S9IE+O4 0.895 0895 9.01 1.7
158 4.09E+04 | 28IE+04 0751 1.03 197 1.97
0264 S.06E+03 | 623E+03 0219 0.241 0.287 0309
7.27E-05 398 272] 675605 | 7.05E05] 7.57E-05| 8.23E.08
1.70E-02 5] 43| 114e-02| 1378.02] 192E02] 192E02
0.136 2.19E403 | 1.50E+03 | 329E.02| 3.43E02 0.238 0336
5.79E-05 0.630 04331 493E05| S46E-05| 637E-05 | 6.86E-05
6.56E~-02 1.33E+03 915] 3%E02| a90e-02] 7.68E02 0129
|C6H5073- 5.99E-08 6.48 445] s8oE0s| sBOE05| 6.25E-05 | 6.80E-08
'@# 233E-06 0385] 0264 1 64E-06| 202E-06] 275E-06] 3.16E06
HEDTA3- - 194E-06 0304 0.209] 621E-07| 1.336-06] 2.58E-06 | 3.22E-06
ghycolate- 3.45E-08 361 249| 4580603 | 6.63E-05| 10SE-04]| 125E-04
acetate- 8.77E-06 0296 0204] 549E06| 8.63506] 9328-06] 9.96E-06
oxalate2- 3.62E-12 1.83E-07| 126E07] 331E-12| 3.41E-12] 399812 439E-12
rD_ﬁ’ 5.31E-08 639 439] 496E-05| 5.16E-05| 574E-05| 6.20E-05
[butanol 5.31E-05 228 1.55] 496E-05| 5.16E-05| 5.74E-05| 6.20E-08
NFD 0269 261E+03 | 1 80E+03 0.153 0170 0.441 0.286
[Fe(CN)64- 0 0 0 0 0 0 0

*Unknowns in tank solids inventory are assigned by Tank Layering Mode] (TLM).
YWater wi% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

| _Single-Shell Tank 241-SX-107
TLM Solids Composite Inventory Estimate®

Physical
Propertics 95 CI' - 67Cl: +67Cl. 495 Cl
Total TLM Wa|  6.88E+05 (kg! 004kgal)) — — - — —
Heat Load 9.51 GW)]  (3.2SE+M4 BTUMr)| v 9.08 933 9.63 9.68
Bulk Density 1.75 (gec) — e 1.59 1.61 1.96 204
Void Fraction 0.588 — — 0.300 0.395 0.710 0713
Water wi% 293 e — 128 180 385 39.4
TOC wt% C (w] 8426-04 - - 7.20E04 | 7.50E-04 | 9.17E-04] 9.95E-04
Radiological 95 CL.--67:CL . +67.C1 498 CI
Connlmnlsq Ci/L pCig Ci (QVLy - (CVL) - (CVL) (CIL)
H-3 $.81E-08 5.04E-02 347] siee-05| s16E-05| 9.52E05[ 9.52E-08
C-14 4.70E-06 2.69E-03 185] 283606 | 283606 S.19E-06 | 5.19E-06
Ni-59 288E-05 1 6SE-02 13| 261E.05 | 2.75E-05 [ 2.99E-05| 3.03E-05
Ni-63 2.80E-03 160 1.IOE+03| 253503 | 2.67E-03 | 291E-03]| 204E-03
Co-60 3.85E-06 221E-03 152] 217806] 2.17E-06 | 4.05£-06 | 4.08E-06
Se-79 94TE06 5.42E-01 373 17606} 1.78E06 | 181605 | 2.64E-08
S1-90 148 2.006+03 | 137E+06 332 341 354 355
Y-90 349 2.00E+03 | 137E+06 332 341 354 3.55
Zr-93 4.04B-05 231E-02 139] 347506 | 847E-06| 8.35E-05 ] 125E-04
Nb-93m 3.74E-05 2.4E-02 147] 678806 | 7.22E-06 | 6.76-05 | 9.65605
Tc-99 3.60E-05 2.06E-02 421 275808 | 2.86E-05 | 3.95E-05] 3.95E-05
Ru-106 $.34E-10 477607 32BE-M P 44sE-10] 4.45E-10] 185609 225508
Cd-113m 1.85E-05 1.06E-02 729] 1.09E05| 1.09E-05| 1.52E-04| 4.00E-04
Sb-125 1. 1E-05 7.51E-03 516] 71E-08] 7.01E06] 134E05| 139605
Sn-126 1.23E-05 7.06E-03 435] 27E05| 271E06] 2.53E-05| 3.77E0s
1-129 6.85E-08 3.926-05| 270E02| s20p08] sa4e08] 751E08] 750608
Cs-134 9.536-07 5. 46E-04 0375 s77E07] S.77E-07] 9.68E-07] 9.98E-07
Cs-137 0.147 344 | 580EH04 0122 0.121 0157 0.157
Ba-137m 0.139 798| S49E104| g94p02| 8ME-02 0.149 0.149
Sm-151 3.39E-02 194 | LMEVO4| s3503 ] 635E03] 6a1E-02] 931E-02
Eu-152 3.15E-08 1.81E-02 124] 301605 | 3.01E05| 3.166-05| 3.16E05
Eu-154 9.31E-05 5.33E-02 366] s28E-08| sase-05| 077E05| 186803
Eu-155 1.596-03 0913 628| 152603] 152603 1.60E-03 | 1.60E-03
Ra-226 244E-09 140E-06 | 96IEM| 188E.09] 215609 273E-09] 3.01E-00
Ra-228 2.58E-09 147606] 1OIE05] s10E-14] 5.10E-14]| 2608-00] 263E-00
Ac-227 1.10E-08 628E-06 | 432E-03| 793E-00{ 9.29E-09| 1.26E08) 1.42E-08
Pa-231 1.05E-08 6046-06| 415E-03| 249E.00] 249E-09] 1.92E08] 274E-08
Th-229 6.56E-11 376608 | 258E-05| 1g7E.12| 37E-12] 6.61E-11] s6sE-11
Th-232 34SE-11 19808 | 136B05] 179E-15| 1.79E-15]| 4.35E-11] S.24E-1t
U-232 1.15E-08 659606 | 4S3EM[ 401 09] 751E09) 1.64B-08] 218E-08
U-233 4.40E-08 252605 1B3E02] see08| 287E08] 627E08] s36E.08
U-234 3.13E-07 1.79E-04 01231 ).96E-07]| 2.53E-07| 3.78E-07] 4.43E-07
U-235 1.276-08 729606 | SOIE03| 300E-09] 1.03E-08| 1.54608] 1.80E-08
U-236 1.20E-08 685606 | 47IE03| 7286.00] 9.60E09] 144E08] 1.69E-08
U-238 2.79E-07 1.60E-04 01101 76E07| 226E-07] 337E-07] 3.95E-07
Np-237 1.68E-07 9.63E-05 | 662E-021 1.13E-07] 1.35E-07| 1.90E-07] 150E-07
Pu-238 2.18E-05 1.25E-02 836] 179E-05] 198E05| 237E 05| 2.56B-05
Pu-239 6.34E-04 0.363 250] ss4p-04| so3E04| 6.76E-04] 7.15E04
Pu-240 1.086-04 6.19E-02 425| o3sE05| 101E04] 1.15E-04 ] 1.22B04
Pu-241 1.09E-03 0.626 1] oneos| 100E03] 119603 | 1.20E03
Pu-242 $.99E-09 343E-06 | 236E-03 | 404600 s45E09} 6.52E-09] 7.04E-00
Am-241 $.32E-04 0304 209] 273E-04] 402E04] 661E-04] 7.85E-04
Am-243 2.35E-08 135E-05 | 92TE03 | 121608 | 1.77E-08 | 2.94E-08] 3.50E-08
Cm-242 1.32E-06 7.5TE-04 0520 1.32E-06| 1.31E-06| 1326-06] 1.32E06
Cm-243 1.26E-07 723805 | ASTE02[ | 26E-07| 1.25E-07| 1.26E07] 1.26E-07
Cm-244 3.75E-06 2.15E-03 148| 291E.06 | 3.328-06 | 4.18E-06] 4.60E-06

95 CI 67 .ClL. +87.CI 495 CI

Moor. (Mor . (Mor: (Mor
Totals M e
Pu 1 07602 (gL)] e 421] 934E-03| 100E02| 1148021 1.20E-02
U 3A7E03 | ‘72] 325] 219603 | 281E 0] 419803] asiE03

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HDW Model Rev. 4

Single-Shell Tank 241-8X-107

l__ SMM Compoasite Inventory Estimate
Physical
Pro; -95 CE. 67C1  +67.C1. +95:Cl
Total SMM W 0 (kg) (1.10E-02 kgal)]  worr — — — —
Heat Load 0 (kW) ©OBTUM)|  — [ 0 0 0
[Bulk Density 0 Wm)l e e 0 [ 0 o
Water wt%t [ — — 0 ) [ 0
TOC wt% C (w] o — — 0 0 0 0
95 ClL. 67 CE . +67 CL . +98:CI
VL pCig Ci (CVLY - (CVL) = (CVL) - (CUL)
0 0 0 0 0 0 L]
[ [ o [ 0 0 )
0 0 0 0 0 0 [
0 0 o [ 0 0 0
0 ) o [ [ 0 [
0 [ 0 0 [] [ °
0 0 0 0 0 [ 0
[ [ [ 0 0 0 [
[} 0 0 0 0 ] 0
0 0 0 0 0 0 o
0 ) 0 o [] 0 0
0 ) 0 0 0 0 0
[) 0 0 0 0 0 0
0 0 0 0 0 o 0
[ 0 0 0 0 0 0
0 [ 0 [ ] 0 [
0 [] o [ 0 [ o
0 [ ¢ 0 [ 0 [
[ [ 0 ) 0 o []
0 0 0 0 0 [ (]
[ 0 0 0 0 0 )
[ 0 0 0 0 [ 0
[ [] 0 [ [ 0 0
[] ) 0 0 [ 0 0
[ 0 0 0 [ [] 0
[ [ [ [) [ 0 0
0 0 0 ) 0 0 0
0 [ e 0 [ 0 0
[ ) 0 0 0 [ 0
[ [) o [ 0 [} []
[) [ 0 0 [ o [
[ 0 [ [ 0 0 [
0 0 0 [ 0 [] 0
U-236 [] [ 0 [] 0 0 [
U-238 [] [) 0 [ 0 [ 0
Np-237 0 [ 0 [ 0 0 0
Pu-238 o [] 0 [ 0 0 [
Pu-239 [ 0 0 [] 0 0 ]
Pu-240 ) [ 0 0 o 0 )
Pu-241 0 ] 8 o o [ [
Pu-242 0 [ o 0 0 0 0
Am-241 ) [] o 0 o 0 [)
Am-243 ) [ 0 0 ) [ 0
Cm-242 0 [ 0 0 [ [ )
Cm-243 0 ) 0 0 0 0 0
Cm-244 0 0 o 0 0 [ ]
5 CI. 101 wCl 38
Mor  (Mor (Mor:  (Mor
Totals M kg | AD el 110 Shts 710} yL)
Py oL - | | o] of ° °
U | °f o] of o — of °

“Density is calculated based on Na, OH-, and AlO2-.
tWater wt% derived from the difference of density and total dissolved species.
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Single-Shell Tank 241-SX-107
Total lnventory Estimatc®
295 I $7CL“+67.C1 495 CI
6.88E+05 (kL{ (104 kpa)]  — — . — —
951 GW)}  (3.25E+04 BTUMD| 9.08 933 9.63 9.68
1.75 (g/ec) — — 159 161 196 204
Water wt%t 293 — — 128 18.0 385 394
TOC wi% C (w] $.42E-04 . — 720604 | 7.50E-04| 9.17E-04| 9.95E-04
Radiological 95 CL: 6T CL - +6T.CL 495 C1
Constituenty CL [«] (CVL) 5 (CYLY S (CVLY: - {CiLy
H-3 31E-05 5.04E-02 347] s.16E0s| 5.16E-05| 9.52B-05| 9.526-05
C-14 4.70E-06 2.69E-03 85| 283E-06| 283E06] 5.19E-06 5.19E-06
Ni-59 2.88E-05 1.65E-02 113] 261605 | 2.75E-08 ! 2.99E-05 | 3.03E-05
Ni-63 2.80E-03 160] LIOE+03| 253503 [ 267E-03| 291E-03| 2.94E-03
Co-60 3.36E-06 221E-03 152) 217E-06] 2.17E-06 | 4.05E-06| 4.085-06
Se-79 9 47E-06 542803 3T 178E061 1.78E-06 | 1.81E-05 | 2.64E-05
S:-90 3.48 2.00E+03 | 1.37E+06 332 341 3.4 355
Y-90 3.48 2.00E+03 | 1.37E+08 332 341 354 355
2r-93 4.04E-05 231E-02 1591 847606 8.47806] 8.35E-05] 1.25E-04
Nb-93m 3.74E-05 2.14E-02 147] 678606 | 722606 | 6.76E-05 | 9.65E-05
Tc-99 3.60E-05 2.06E-02 142] 275605 | 286E-05F 3.95E-05 | 395E-08
Ru-106 8.34E-10 477807 | 328E-04 [ 445E.10| a45E-10] 1.85E09] 2.25E-08
Cd-113m 1.85E-05 1 06E-02 7291 1096-05| 1.09E-05| 1.52E-04] 4.00E-04
Sb-125 1.31E-08 7.51E-03 5161 711E-06] 7.11E06] 1.34E-05 | 139E-05
Sn-126 1.2IE-08 7.06E-03 4851 271606 2.71E06| 253E-05| 3.77E-05
1129 6.B5E-08 192605 | 270B-02[ 5225 08| 544E-08] 7.5iE08] 7.51E08
Cs-134 9.53E-07 5 46E-04 03713 57707 577E-07| 9.68E-07| 9.98E-07
Cs-137 0.147 84.4 | 5.80E+04 0.122 0,121 0.157 0.187
Ba-137m 0.139 798| SAE+4] so4E02| BOED2 0.149 0.149
Sm-151 3.39E-02 194 | 134Ev04| 63503 | 635E03| s41E02] 931E-02
Eu-152 3.1SE-05 1.8IE-02 124] 301B-05| 3.01E-05 | 3.16E-05 | 3.16E-05
[Eu-154 9.30E-03 S.DE-0 366] s2sk-05| 5.28E-08| 9.77E-05 | 1.86E03
|Eu-155 1.50E-03 0913 i 1.52E-03 | 152E-03 | 1.60E-03 | 1.60E-03
Ra-226 2.44E-09 140E-06 ] 96IE04] 1asE09] 2.15E08] 273E00] 301E-09
Ra-228 2.58E-09 147606 | 1OIED3 | 5 10E-14] 5.10E-14] 260E09) 263E-09
Ac-227 1.10E-08 628E-06 | 432E03| 7935-00| 9.29E-09] 1.26E-08| 1.42E-08
Pa-231 1.05E-08 604606 415E03| 249E09| 249E09] 192B08| 2.ME-08
Th-229 6.56E-11 376E-08 | 258E05| 37E.12| 387E-12] 6.61E-11] 668E-11
Th-232 345E-11 198608 | 136E0S| 1 79E15] 179E-15| 43sE-11| 524E-1
U-232 1.1SE-08 6.598-06| 4SIED| 4o7E-00} 7.51E-09] s.64E-08] 218E08
U-233 4.40E-08 252605 | VTE02| 156608 287E-08] 6.27E-08] B36E08
U-234 3.138-07 1.79E-04 0123 | y196E-07| 253E-07] 3.78E-07] 4.43E-07
U-235 127608 7.20E06 | SOIEGI| 5o0E-09| 1.03E-08| 154E-08] 1.80E08
U-236 1.20E-08 6356-06 | 47IE-03| 723600 9.60E-09| 1.44E-08] 1.60E-08
U-238 2.79E-07 1.60E-04 0.110] 16807 226E-07| 337E-07] 3.95E-07
Np-237 1.68E07 963605 | 6628021 113£.07] 135E07] 190E07] 1.90E-07
Pu-238 2.17E-05 1.25E-02 856] 1.79E05| 1.98E-05] 2.37E-05] 2.56E-05
Pu-239 $34E-04 0361 250| ss4g-04| 593E-04| 6.76E04| 7.15E-04
Pu-240 1.08E-04 6.19E-02 4251 938605 | 101E04| 105E04] 1.22E-04
Pu-241 1.09E-03 0.626 4311 9.11E-04| 1.00E-03| 1.19E03] 1.28E03
Pu-242 $.99E-09 343606 | 296E03 | 404509 | S4SE09| 652609 T.04E0S
Am-241 5.326-04 0304 29] 278E04] 402804] 661E04] 7.85E-04
Am-243 2.35E-08 LasE-05 | 927E03] 121E08] 1.77E08| 25408 | 3.50E-08
Cm-242 1.32E-06 7.57E-04 05201 132E-06| 1.31B-06| 132E06| 1.32E-06
Cm-243 1.26E-07 7.23E-08 | 49TE02| 126E.07] 1.25E07] 1.26E07| 1.26E-07
Cm-244 3.75E-06 2.15E-03 148 291506 | 3.32E-06 | 4.18E-06] 4.60E-06
= T +67TCL
Mor: i (Mor i i(Mer [ Mor
Totaks
Pu
U S4TED | 219603 | 281E-03] 419E03] 491E-03

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Volume average for density, mass average Water wt% and TOC wi% C.
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TANK 241-SX-108 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th gtr 1955 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive - Nominal Capacity 1,000,000 gal
Watch Lists none Cascade Tank to 241-SX-109
Integrity Assumed Leaker Total Risers 22
Assumed Leaker 1962 WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) Aug 1979 Total Waste Volume 87,000 gal
Partial Interim Isolation (PI) - Waste Type NCPLX
Intrusion Prevention (IP) Dec 1982 Drainable Interstitial Liquids 5,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number(s) Size Saltcake Ogal
7,16,17 12in Sludge 87,000 gal
Supemataﬁt 0 gal T
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 158°F Date March 6, 1987
Maximum Temperature 204°F Montage Number 94041033-31CN
Date Oct 31, 1994 Photo Set Number 8701429
Elevation from tank bottom 0.5ft WASTE SURFACE LEVEL
Riser Number 19 Devices Manual Tape
Minimum Temperature 129.74°F Max Level 37.75in
Date March 25 - April 5, 1996* Date Jan 3, 1994
Elevation from tank bottom 4.67 ft Min Level 32in
Riser Number 10 Date July 2, 1994

* Numerous dates in this time span
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WHC-SD-WM-ER-352, Rev, 1

‘;V?SETELIT,:SES R: TANK INFO: REFERENCES
CONSTRUCTED 1953-1954
(ANDERSON 1990) OMINAL CAPACITY: |1.000,000 GAL ob ANDERSON 9SO
DISH BOTTOM, NO KNUCKLE #%+ BORSHEIM AND KIRCH 1991
PRIMARY ADDITIONS R1: R2: RSLTCK: 75 FOOT DIAMETER TANK ©  HANLON 1996
TIME LINE Rz WTR: WTR: 00  McCANN 1982b
{AGNEW 1995) WIR: NOTES:
1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
= ANDERSON 1990.
2 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
g 3) IN JUNE 1993, INTERIM ISOLATION WAS
> = 2 REPLACED BY INTRUSION PREVENTION.
— )—lw H
w
d,_ ox S GLOSSARY OF WASTE TERMS:
S >0 25 FOR MORE COMPLETE DEFINITIONS
W w5 VOLUME| SEE APPENDIX A.
(GALLONS R: REDOX HIGH-LEVEL WASTE
32' 3847 —1.041.500 R1: REDOX WASTE 1952-57
041, R2: REDOX WASTE 1958-66
+ — RSLTCK: SALTECRAKE
— o WTR: WAT
30' 360 8 x * — 975,500
b * et ({1 el —
28' 336"+ X ox 5 08 P _
1 o Frz < 2 909,500
o & ] -_—
26" 312" c 8%y 8 i oes LEGEND
1 U S~ - 43.500 TOTAL WASTE LEVEL (SUPERNATE}
o g € 8228 g - e === TOTAL WASTE LEVEL (SOLIDS)
247 288"+ = “eho 3 N - 777500| -———-~ SOLIDS LEVEL
+ g R g - 7777 sous
N = o
22' 264"+ g e & g — 711,500
T : A8 = -
e z
20' 2407+ o ) 2 — 645,500
1 o & _ SX TANK FARM
' » w
18' 216"+ z — 579.500 CASCADE
-+ ; -
. » > 103 102 101
16' 192"+ g — 513,500
<4 =z
. o z _ ~
14" 168" 5 8. % — 447.500 106)+{105={104
e o
e 8 @ N -
12' 144"+ a = = - 381,500
- L
10' 1207 = g z -
i g 2 _ 2 ~ 315500
4 < » ™~ 1% _
ST @ 3 N 3
8 96"+ 3 - g — 249,500
1 2 < - < ’ 115114 @
[ s o — bl N
6 72+ R 2 -
R 2 > — 183,500
4 = ] a 5 _ U.S. DEPARTMENT OF ENERGY
\ " Richland Operations Office
4 a8+ — 117.500 FLUOR DANIEL NORTHWEST. INC.
-+ B\OSPHOF - 241-SX-108 SINGLE-SHELL TANK
2 oa4n L : o - 51500 WASTE & LEVEL HISTORY 1955-1996
iy o ’ ASSUMED LEAKER/STABILIZED TANK
o o ~~ S WATCH LIST: N/A
I T T 1 T I T T T T I T T T 1 I T T T T T 1T = N O SIZE | BLDG NO. DWG NO. DATE
1945 50 55 60 9’5‘& B| 2 ES-TKS-E86 |
DISH BOTTOM SCALE NONE |JOB NO. 194551 1 of 13
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247-5X-108

CONDENSER
HATCHWAY

12

NORTH INSTRUMENT

ENCLOSURE, M:—Ig
©

N3 o N2

Ref: Alstad 1993

H-2-73211, Rev. 2
TANK RISER LOCATION
Approximate Grade Elevation 201.84m [662.2ft]
(Pianka 1995)
T AFRIER

Al }

\

0.38m [1.25ft]
CONCRETE

22.86m [75.001t]

4.04m [13.25ft]

\

0.38m [1.25f1]
CONCRETE

9.5mm [3/8in] L1 9.47m {31.08ft]

STEEL LINER Liner Height
0.61m [2.00ft] 0.38m [1.2411]
CONCRETE r
& = ——— & M
40
9.5mm [3/8in] STEEL LINER —/
51.2mm [2in] GROUT TOP OF DISH ELEVATION
9.5mm [3/8in] 3-PLY ASPHALTIC 186.34m [611.35f1]
WEATHER PROOFING MEMBRANE
Ref: H-2-39511, Rev. 3
H-2-46293, Rev, 3
H-2-37855, Rev. 4
NOT TO SCALE
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69

Waste Volume(Kgal)
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

[ Single-Shell Tank 241-$X-108
TLM Solids Comporite Inventory Estimate®
Physical
P; igs 95-CI' - 67 CI - +67CI +95 C1
Total TLM Wal| 5 78E+05 (kg) (®70kpa)]  — . —- — e
Heat Load 751(kW)|  (2.56E+04 BTUMD)| — 7.04 732 7.64 7.69
Bulk Density 175 (g/co) — — 1.56 158 2.03 214
Void Fraction 0.547 e e 0.160 0294 0.706 0710
[Water wi% 0 — — 754 139 0.1 413
TOC wi% C (] o — e 0 ) [ [
Chemieal 95 CL: 87.C1 +67.C1 - +95:C1
Constituents|: male/L. m: (mole/L)) (mole/L) (mole/L) ‘(mole/L.
Na+ 730 9576404 | 5.53E+04 377 367 125 153
A+ 726 1126405 | 6.4SE+04 554 707 739 739
Fe3+ (oul Fe) 136 433E+04 | 230E+04 134 135 137 137
6.29E-02 T86E+03 | 10BE*03 | |04E02] 4.07E2 0.428 0.854
o o 0 0 0 0 [
0 0 0 0 0 o [
0 0 0 0 [] 0 [
0 o 0 0 ] 0 0
o 0 0 o 0 0 [
6.45E-02 2166703 | 1356403 | ssaen| ssveaz] 83E-02 | 6.766-02
o 0 0 0 0 0 0
o 0 o [ 0 0 0
0279 638E+03 | 3.69E+03 0220 0.249 0310 0339
1.13E-02 253 16| 346603 661E03[ 1458 02] 145E02
275 26TE+05 | 1.54E+05 255 2.5 286 2938
NO3- 419 VABEYOS | BS6EY04 | 478E02| 4.78E02 107 142
NO2- 43 339E+04 | 2.25E+04 0432 0.799 203 203
€032~ 0279 S3GEF03 | S3IEF03 0220 0249 0310 0339
PO4)- o 0 0 o o o )
SO42- 1.196-02 653 377] 461803 759E03 ] 149E02] 149E-02
Si(as SI1032) 0105 1.68E+03 SIT| 1.1se02| 137602 0197 0.284
F- G 0 O o [ o o
Cl- 522602 1.05E+03 6091 159-02| 3048-02] 668E.02 0.136
(C6H5073- 0 0 0 0 0 0 o
EDTA4- 0 0 0 [ 0 [ [
HEDTAS- o ° 0 o ] ° o
glycolate- [] 0 0 0 [] [] [
acetate- 0 [ 0 0 0 [ 0
oxalate2- 0 0 [ 0 0 [ 0
[DBF 0 o o o 0 o o
[putenol 0 ¢ o a 0 o 0
NH3 0.299 290E+03 | 1.68E+03 0.149 0.170 0.454 0322
Fe(CN)64- 0 o o 0 0 0 0

*Unknowns in tank solids inventory sre assignied by Tank Layering Model (TLM)
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-108

SMM Composite inventory Estimate

95 C1

67 Cl

+67.C1

+98°C1

0 (kg)

(1. S0E-02 kgal), e

0 (kW)

(OBTUA)|

°

o

0 (g/ec)

©

o

Water wi%

TOC wt% C (wl

Chemical

[Na+

Constituents|

+67.C1

Al3+

Fe3+ (total Fe)

[Cr3+

|

a3+

Hg2+
Zr (us ZrO{OF2

[Pb2+

[Ni2+

Sr2+

M4+

Ca2+

K+

[on-

NO3-

NO2-

(CO32-

[PO43-
5042~
Si (as 5i032-)

F-

CI-

[C6H5073-

[EDTA4-
(HEDTA3-

o] o] o] 2| =] o} 2] 2] o} o] o] 2| of of 2] 5] 2] o] o] | 2] of o] 2] ]

of of o] o] o] of o o] =] of o] 2| 2] 2] =] o] of 2} o] 2| o] of o] 2] o]

Slycolate-

acetate-

oxalate2-

[pBP

{butanc!

o] of o] of o

of of o] of o

[NH3

0

Fe(CNy6a-

)

o] of

i i
ol [elaleolo] lololelololelolelo]atolo]alofolololololeloole oo o 80 ot 1o]e
olo folofolol eaoacacooogoaeoegeoooooeeag
olo] [ofololole c°°°°a°°°°°°°°°°°=°°°°°°°°Ea

*Density is calculated based on Na, OH-, and AlO2-.
+Water wt% derived from the difference of density and total dissolved specics.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-108
Total Inventory Estimate®
298 Cl . 62.C1. +67CL. +95.Cl
5.78E+05 Qyj #10kga)| e e — e
750 (W)  (256E+04 BTUMD]  — 7.04 732 7.64 7.6
1.75 (g/cc)| — — 1.56 1.58 2.03 2.14
Water wi%t %0 [ — 7.54 139 40.1 413
TOC wt% C (w o — — 0 0 0 0
Chemical =95 CX: 47 CL#67.CL: 395 CE
Coustituents] : mole/L ppm {male/L) (mole/L) (mole/L) (mole/L)
Na+ 730 95TEVD4 | 3 SIEH04 327 167 125 153
A3+ 726 T12E+05 | 6ASE+O4 594 707 739 739
[Fea+ (iotal Fe) 136 433E+04 | 250404 134 135 117 137
Cr3+ 6.29E-02 1.86E+03 | 1.08E+03 | 194E.02 | 4.07E-02 0428 0854
| 0 0 0 0 o o o
L3+ o o 0 o o o o
Haz+ 0 [ 0 o o o o
Zr (s ZO(OH2 o [ [ o o o o
|22+ 0 [] L] 0 0 ) o
Niz+ 6ASE02 216E+03 | 1256403 | $33E02| 5976.02| 683E02] 6.76E.02
S+ T o 0 o o o o
M+ T ] 9 o o o o
[Ca+ 0279 638E+03 | 3.69E+03 0220 0249 0310 0339
K+ 1.13E-02 253 146 | 346E-03 | 6.6iE-03 [ 1.45E02] 145E02
OH- 275 ZGTEV05 | 1.54E+05 255 25 286 298
NO3- 419 T4BE+0S | 8.56E¥04 | 473602 | 4.786-02 107 142
NO2- T4 TBOEYOA | 2.35E+04 0432 0799 203 203
€032~ 0279 9.36E+03 | 3526403 0220 0.249 0310 0339
PO43 © 0 0 o o 0 o
S042- 1.198-02 653 3771 461E03]| 753803 | 149E02] 149E-02
51 (as 5i0327) 6105 1.68E+03 91| Lisez| 137502 0.197 0254
F- 0 0 0 ) ] 0 ']
ci- 322602 TOE3 | 55| 1505 02| 304E02] 668E02] 0136
[CeHS073- O 0 0 o 0 ] ]
[EDTA¢ 0 ] 0 o o
AEDTAS- 0 0 o 0 o o
Slycolate o ] 0 0 0 ) 0
acetate- 0 0 [ 0 0 0 0
oxaluiez- o [ T ) o [ o
DBP 0 O o 0 o 0 0
lbmml 0 0 o [ [ 0 0
NH3 0.299 2.50E+03 | 1.68E+03 0.149 0.170 0.454 9322
Fe(CN)64- 0 0 0 3 [ ] [}

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Water wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-SX-108
TLM Solids Composite Inventory Estimate*

Physical
Properties <95 CI'~ +67.Cl “+67CI 498 CI
Total TLM Wa|  s5.78E+05 (k;_)L (87.0kaa)]  — e — — —
Heat Load 751 W)]  (236EFOABTUMN)|  — 7.04 7.32 764 7.69
[Bulk Density 1.75 (g/cc)) — — 156 1.58 2.03 214
Void Fraction 0.547 P e 0.169 0.294 0.706 0710
Water wt%e 80 — — 754 3.9 40.1 413
TOC wt% C (w] o — — 0 0 ) o
Radiological =95 CI' +67.CL 467 CL. 495 CJ
Constituents CvL nelg Cci {QVL): (CIL): {(CVL)" (CVLY
H-3 5.36E-05 3.06E-02 1771 328E-05] 343605 | 6.30E-05| 6.30E-05
C-14 3.10E-06 1.77E-03 1021 15106 [ 2.15E-06| 3.74B-06] 3.74E-06
Ni-59 2.86E-05 1.63E-02 940| 253E05| 271E05] 296E-05| 2.99E-05
Ni-63 2.76E-03 1.57 08| 245503 | 263603 | 2.86E-03 | 2.89E-03
Co-60 2.17E-06 1.24E-03 OS] 154E-06| 1.26E06| 242E-06 | 2.42E-06
Se-79 7.59E-06 433803 250} 702E-07] 7.026-07] 1.53E0s| 227E-05
Sr-90 332 1 §9E+03 | 1.09E+06 311 323 3.39 340
Y-90 3.32 189E+03 | 1.09E+06 3.11 3.23 339 3.40
Zr-93 3.19E-08 1.82E-02 105] 334506 | 334E-06| 7.06E-05 | 1.08E-04
Nb-93m 3.01E-08 L71E-62 990| 263E-06| 3.02B-06] 5.71E-08| 831E08
Te-99 232E-05 133E-02 765] 121605 | 1.66E05] 2.77E-05| 277E-08
Ru-106 3.99E-10 2286-07] LIEMY 353E10] 1S1E-10] 131E09] 1.99E-08
Cd-113m 1.16E-05 6.59E-03 380 664E-06] 7.79E-06 | 131E04] 3.54E-04
Sh-125 6.70E-06 3 82E-03 221| s78E-06] 3.16E06| 707E-06| 7.07E-06
$n-126 9.67E-06 5.52E-03 3191 1.0sE-06| 1.05E-06]| 213E-08| 324E-05
1-129 443E08 253805 ) VME-02] 330E 08| 315E-08]| 525E-08)] $.29E-08
Cs-134 $.24E-07 2.99E-04 01731 484807 30707 538E-07] s5.38E-07
Cs-137 9.87E-02 563 | 3BEHM] 660E02] 752602 0.112 0.112
Ba-137m 9.34E-02 53.2] 3O0TE+4] 624E-02{ 7.12E02 0.106 0.106
Sm-151 212602 155 | 896E+03| 249803 | 249E-03| sa3E02) soE02
Eu-152 287E-08 1.64E-02 946| 286605 286E05| 288E.05| 288E-05
Eu-154 5.28E-05 301E-02 174] 376E05| 304B-05| 5.898.05| 1.64E-03
Eu-153 1.45E-0) 0.825 476| 144603 | 144803 | 145E-03 | 1.45E-03
Ra-226 2.39E-09 136E06] 787E-04] 165809 ] 201E09 | 2.77E-09] 3.135-09
Ra-228 4.B0E-14 274E-11| 1SBE08| 493E.14] 4.77E-14] 481E-14] asiE14
Ac-227 1.06E-08 6.05E-06 | 3S0E-03} 709E.09] 8.43E-09] 1.28E-08| 149E-08
Pa-231 $.12E-09 4636-06 | 267E-03 [ go4.10( so4E-10] 1.38E-08| 233E-08
Th-229 391E-12 223509 | 129806 [ 383.12| 3.89E-12f 3.92E-12] 392612
Th-232 1.75E-15 999E-13 | STEE-10] 1 34p15| 9.43E-16] 192E.15] 152615
U-232 7.05E-12 402609 | 232061 337E-12] 4ME12]| 852E-12]| 252812
U-233 2.25E-13 128E-10] T42E08] sszE.14] i41E13] 282E.13] 282613
U-234 1.24E-07 706E-05 | 408E-Q2| 401E-08| 7.3sE-08] 157E07] 1Ls7E7
U-235 5.1TE-09 295806 170E03} |s7R.09] 3.01E09] 6.62E-09| 6.62E-09
U-236 3 47E09 198806 1.MEO3] 215E09} 224600]| 401E09]| 401E09
U-238 117607 667605 | IA5E-02[ 515808 6.56E08] 1.51B07] 151E07
Np-237 1.20E07 682605 | IME02| 4mE-08] 762E-08] 1.49E07] 1.49E-07
Pu-238 2.08E-05 1.19E-02 685 1.74E05| 191E05| 2.25E-05| 2.42E-05
Pu-239 6.76E-04 0385 22| 570604 | 622604 | 730E04] 7.81E-04
Pu-240 LI2E-04 6.38E-02 3681 9ser05] 104604 120804 ) 127E 04
Pu-241 L.OSE-03 0.606 3507 gooE-04] 9.79E-04] 1.15B-03| 1.23E-03
Pu-242 5.13E-09 327E-06 | B9E-03{ 479E-00| 5.25E09| 621E09] 667E00
Am-241 4.62E-04 0.263 152] 2.34E-04{ 346E-04| 5.77E-04] 6.39E04
Am-243 2.06E-08 LITE0s | 678E-03| 103E-08| 1.54E-08] 2.58E-08 | 3.08E-08
Cm-242 1.22E06 6.98E-04 04031 ;. 228-06] 122E06] 1.23E-06 | 1.23E-06
Cm-243 1.14E-07 6.506-05 | 376E-02) 114607} 1.13E07( 1.14E07] 1.14E-07
Cm-244 337E-06 1.92E-03 L] 261E-06] 298E06| 3.75E-06 | 4.12E-06

ST 61CT 6T CT 198 CF

Mor (Mor. (Mor  (Mor
Totals M
Pu 1.14E-02 (L)] — [ 3.74] 9616-03] 10se02] 123E02] 131802
U FETEDS | 20 S| 397E-04] 826E04] 190E-03| 190803

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Modeai Rev. 4

Single-Shell Tank 241-5X-108
SMM Composite Inventory Estimate

<95 Cl . 67Ch 467 CI: +#98 CI
O(kgl (1.50E-02 kgal)]  — . — — —

0 (kW) (OBTUM)|  — 0 0 [ 0

0 (g/cc) —_ -~ 0 0 0 0

o — e 0 0 o ]
o — - [) o ] ]

Radiological <95 CL. '-67TCEH +67.CE: +98 (1
Constituents CL: pCig Ci (CIL) {CVL)
H-3

C-14
[Ni-59
Ni-63

E
E

ololelololojoiclcic]e]eclele]clele]leleielec]e]e]ecle]lcicicle]ole]ofelele]o]e]oloje]e]]o]]>,

&

b4
olololofololelelelaleleclecle]lelelelelele]lecleclele]loleleclele]eleleolele]=]e]ela]ecle]ele]e]e]o]e
olelalclclele]e]elele]e]lelelele]lcle]eole]olejelclolelefelclcle]e]loleleole]lc|clele|ecle]ol=]]e
of of of o} o] o] of of of o] o] o ol of of <| o] o} = o] 2] =] o o of ] o] =] o] of o] =] 2] ]| o} el s} =] o] el e} 2] =] =] =] =
ololololelelelelelelclo]lelelc]ete]le]lelele|eclc]lelole]le]ele]elo]e]elclelecic]e]otole]e]a]olo]e
olelelclelelefelelelelololele]le]elefjele]elclciclclelelo]a]olc]lele]elele]elele]a]o]e]ofe]o]e
olelelelelolelelelelelelele]e]lcte]leclele]eleoleleole]elelelele]elclec]ele|ofe]lo]elcle]=|=]|o]o]e

D5 CE: ST CL 467 CL 495 CT
(Mor (Mor i (Mor: {(Mor

Totals M
Pu 0 (p/L)| ¢ o ] [
0

U o] of of ] of o
*Density is calculated based on Na, OH-, and AIO2-.
Water wt% derived from the differcnce of density and total dissolved species.

°
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HNF-SD-WM-ER-352, Rev. 1

HOW Model Rev. 4

f Single-Shell Tank 241-5X-108
Total Inventory Estimate®
Physical
Properties 98- CL - 67.CL:: +67 CL : 495 CI
Total Waste 5. 78E+05 g}l ®10kal)] — — — — —
Hoat Load 7516W)|  (256E+04BTUMD|  — 704 732 7.64 7.69
[Bulk Densityt 175 wﬂ - — 156 1.58 203 2.4
‘Water wi%t 28.0 — — 7.54 13.9 401 413
TOC wt% C (w] ] - — [ 0 0 [
Radiological “95.C1.6TCL 8T CL 495 C1
Constituents CVL; pCilg - Ci {CVL)". (€I (CUL) - (CVD)
H-3 $.36E-05 3.06E-02 17.7] 328605 | 3.436-05| 6.30E05| 630E-05
C-14 3.10E-06 1.77E-03 102] 151606 | 2.15E-06 [ 3.74E-06 | 3.74E-06
2.85E-05 163802 940] 253605 271E05| 296E05] 2.99E-05
2.76E-03 157 908| 245603 | 2.63E-03 | 2.86E-03 | 289E-03
2.17E6-06 1.24E-03 0715 15406 1.26E06 ] 242606 242E-06
|se-79 7.59E-06 433E-03 250] 702607| 7.02E07] 1.53E-08| 2.27E-05
Sr-90 332 1.89E+03 | 1.09E+06 a 323 139 3.40
Y-90 332 1.89E+03 | 109E+06 an 3.23 339 3.40
293 3.19E-08 1.82E-02 105] 334806 ]| 334E-06] 7.06E-05| 108504
Nb-93m 3.01E-08 171E-02 9901 263E06] 3026-06| 5.71E-05 | 831E08
Tc-99 2.32E-08 13302 765] 1.218-05] 1.66E-05| 2.77805] 277E-05
Ru-106 3.99E-10 228E-07| 132E04 353.10{ 151E-10] 1.31609] 1.99E-08
Cd-113m 1.16E-05 6.59E-03 3801 664E-06] 7.79E-06] 1.31E-04] 3.54E-04
Sb-125 6.70E-06 382E-03 221] s78E06] 3.16E06] 7.07E-06| 7.07E-06
Sn-126 9.67E-06 $ 52603 3191 1.05E06 | 1.05E06]| 2.13E-08| 324E-08
1-129 4 4JE08 253805 | 146E-02| 229E.08] 3.15E08] s.29E08| s29E-08
Cs-134 $.24E07 2.99E-04 017 4sp07| 2076-07| s5.38E07] s538E07
Cs-137 9.87E-02 s63 | 325E+04 | 660E-02] 7.52E02 0.112 0.112
Ba-137m 9.33E-02 $32] JO7E+4| 624E02] 7.12E02 0.106 0.106
Sm-151 272E-02 15.5| 896E+03 | 249E.03 | 2.49E-03| s3E02] so2E02
Eu-152 287E-05 1.64E-02 9461 286E-05] 286E-05| 288E-05 | 2.88E-05
|Eu-154 5.28E-08 301E-2 174 376E05| 3.04-08| 5.39E-08 | 1.64E03
Eu-155 145E-03 0825 476| 144803 | 144E-03] 145603 | 145E03
Ra-226 2.39B-09 136806 | TBTE-04| 1 6sE00] 201E00] 277E-09| 3.13E-09
Re-228 4.80E-14 274E-11] 158E08| 478E.14] 4.77E-14] 481E-14] 4BIE-14
Ac-227 1.06E-08 603E-06) 3-S0E-03} 700E09| 8.43E09] 128808 | 1.49E-08
Pa-231 8.12E-09 4638-06| 267E-03| gosE-10] s94E-10] 13sE08]| 233E-08
Th-229 191E-12 223609 | 129B06| 3gsk-12} 3moe.12| 3.92612] 3.92E12
Th-232 1.75E-15 9.996-13 | STTE-10[ 134E.15[ 9.48E-16] 192E-15]| 192E-15
U-232 7.05E-12 402609 | 232E-06| 337E.12[ 4m4E-12] 852E-12] w8212
U-233 225E-13 1.286-10| TAE08] gs3E14] 141E-13]| 282E-13| 282613
U-234 1.24E-07 7.06E-08 | 408E-02{ 401E-08[ 73sE-08| 157E07] 157E07
U-235 5.17E-09 295E-06 | 170E-03 [ 157500 [ 3.01E09] 6.62609] 6.62E-00
U-236 34TE-09 1688-06| 14E03] 215609] 2.24E09] 4.01E09]| 4.01E-09
U-238 1.17E-07 6.676-05 | 38SE-02| 315608 | 6.56E-08| 1.51E07] 1.51E-07
Np-237 1.20E-07 6.826-05 | 3ME-02| 474508 7.62E-08 | 1.49607] 1.49E07
Pu-238 2.08E-05 1.19E-02 6385| j74E05| 1.91E-05| 225608 | 2.42E-05
Pu-239 6.76E-04 0385 22| 570E04]| 6.22E-04| 730E-04] 7.81E-04
Pu-240 1.12E-04 6.38E-02 368| 968E05 | 1.04E-04 | 1.208-04] 1.27E-04
Pu-241 1.06E-03 0.606 35| 899E04]| 97904 | 1.15E-03] 1.23E03
Pu-242 $.73E09 327606 | V89E-03 | 479E.09 [ 525609 621E-09] 6.67E-00
Am-241 461E-04 0263 152] 234604 | 3.46B-04] 5.77E-04] 6.39E-04
Am-243 2.06E-08 1176-05 | 6.78E03| y03E08| 15408 253E-08 | 3.08E-08
Cm-242 1.22E-06 6 90E-04 0403 | 122606 | 122806 123E-06] 1.23E06
Cm-243 114E-07 ss08-05 | 376E-02{ 1 14E-07( 113607} 1.14E07| 1.14E07
Cm-244 337506 192603 L] 261606 | 293E-06] 3.75E-06 | 4.12E06
<98 TG, 495
Mor  (Mor (Mor . Mar
'Totals M :
Pu 114802 (W) — 3] 961803
0 T47E-03 | 200} 15| 3.976.04 | 8.268-04] 1.908-03] 1.90E-03 ]

*Unknowns in tank solids inventory are assigned by Tank Layering Model {TLM).
1Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-SX-109 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1955 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive - Nominal Capacity 1,000,000 gal
Watch Lists Hydrogen Cascade Tank none
Integrity Assumed Leaker Total Risers 21
Assumed Leaker 1965 WASTE VOLUME (HANLON 1996i)
Interim Stabilization (1S) May 1981 Total Waste Volume 244,000 gal
Partial Interim tsolation (P1) - Waste Type NCPLX
Intrusion Prevention (IP) Sept 1982 Drainable Interstitial Liquids 48,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 25,000 gal
Riser Number(s) Size Saltcake 244,000 gal
6 12in Sludge 0 gal
13A 20in Supernatant 0 gai
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 140°F Date May 21, 1986
Maximum Temperature 153.9°F Montage Number 94041033-21CN
Date Feb 28, 1995 Photo Set Number 8603308
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 19 Devices Manual Tape
Minimum Temperature 115.5°F Max Level 96 in
Date Nov 6, 1994 Date Oct 2, 1993 - Jan 2, 1994*
Elevation from tank bottom unknown Min Level 92in
Riser Number 10 Date Jan 4, 1991 - July 1, 1991*

® Numerous dates in this time span
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WHC-SD-WM-ER-352, Rev. 1

WASTE TYPES
TIME LINE

(ANDERSON 1990)

PRIMARY ADDITIONS

TIME LINE
(AGNEW 1995)

EVEL IN

EET
LEVEL IN
INCHES

[s+]
bﬁ
i
F——CASCADE OVERFLOW
TR

s

32'3

1—1

30' 360"

28' 336"+

26" 312"+

24' 288"+

22' 284"+

20' 2407+

18' 216"+

16' 192"+

14' 16871

12 144"

10" 120"+

8' 96"+

SELF-CONCENTRATING*

R2:
WTR:

TO 110-Sx*

(FROM 102-SX, 105-Sx)*

RSLTCK:

ASSUMED LEAKER (65)°

WTR:

TO 105-Sx*

.

<
o«
N
©
o
oy
™
~
=
m
<
[
(%}
=
=
o
wl
=
zZ
=

*%

INTRUSION PREVENTION (9/82) SEE NOTE 3

LEVEL ADJUSTMENT {4/82),

TANK INFO:

CONSTRUCTED 1953-1954

NOMINAL CAPACITY: 1,000,000 GAL
DISH BOTTOM, NO KNUCKLE

75 FOOT DIAMETER TANK

VOLUME
(GALLONS)

—1,041,500

- 975,500
— 909,500
— 843,500

— 777,500

REFERENCES

* ANDERSON 1980
**  WELTY 1988

*%% BORSHEIM AND KIRCH 1981
©  HANLON 1996i

NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABCUT
TRANSFER INFORMATION SEE
ANDERSON 1990.

2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

3) IN JUNE 1993, INTERIM ISOLATION WAS
REPLACED BY INTRUSION PREVENTION.

GLOSSARY_OF WASTE TERMS:
FOR MORE COMPLETE DEFINITIONS
SEE APPENDIX A.

R: REDOX HIGH-LEVEL WASTE
R1: REDOX WASTE 1952-57
R2: REDOX WASTE 1958-66
RSLTCK: SALTCAKE

WTR: WATER

LEGEND

TOTAL WASTE LEVEL (SUPERNATE)
m—— == TOTAL WASTE LEVEL (SOLIDS)
————— SOLIDS LEVEL
V77 /] soLibS

PHOTO (5/86)

LEVEL ADJUSTMENT 11os93°

DISH BOTTOM

— 711,500

— 645,500

— 579,500

— 513,500

— 447,500

— 381,500

— 315,500

— 249,500

— 183,500

— 117,500

SX TANK FARM
CASCADE

u.s. DERPARTMENT 3 ENERGY

ichland Operations Otfice
FLUOR DANIEL NORTHWEST, INC.

241-SX-109 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1955-1996
ASSUMED LEAKER/STABILIZED TANK
WATCH LIST: HYDROGEN

SIZE | BLDG NO. -+
B 241

DATE

"ES-TKS-E87 |wss

SCALE NONE lJOB NO. 191557 1 0oF 1
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HNF-SD-WM-ER-352, Rev.

241-5X-109

CONDENSER
HATCHWAY B
12
NORTH INSTRUMENT
ENCLOSURE

1 1|§I 9@

Ref: Alstad 1993
H-2-73212, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 201.53m [661.2f1]
(Pianka 1995}

T AR ]Li A
‘ 0.38m [1.251) 4.04m [13.25f1]
CONCRETE
22.86m [75.00fi]
0.38m [1.25f1]
CONCRETE
9.5mm [3/8in] Ll 9.47m [31.081)
STEEL LINER Liner Height
P
0.61m [2.00ft) 0.38m [1.24f1]
CONCRETE F
b S - R ———— M -
.r
9.5mm [3/8in] STEEL LINER S /
51.2mm (2in] GROUT TOP OF DISH ELEVATION—"
9.5mm [3/8in] 3-PLY ASPHALTIC 186.03m [610.35f1]

WEATHER PROOFING MEMBRANE

Ref: H-2-39511, Rev. 3
H-2-46293, Rev. 3
H-2-37855, Rev. 4
NOT TO SCALE
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HNF-SD-WM-ER-352, Rev. 1

HPW Model Rev. 4

[ Single-Shell Tank 241-SX-109
TLM Solids Cjﬂpcsile Inventory Estimate®

Phyaical
Properties 95 CI- 67C1L  +67Cl - +95 ClI
Total TLM Wa| 1 .63E+06 (ks)l (@50kgal)] — — e —ere —
Heat Load 36 aw)|  @94E+04BTURY] = 332 849 (X 8.81
Bulk Density 1.72 (g/ec) — — 1.51 1.62 1.78 1.81
Void Fraction 0.728 — — 0.645 0.672 0.798 0.875
Water wt% 33.1 — — 252 283 4t2 49.4
TOC wt% C (w] 3.97E-03 — — 37BE03| 383E-03 | 4.23E-03] 469E-03

Chemical 95 CL: 67 CL.. +67.CL '+95 CI
Constituents| - mole/L PP (mole/L) (mole/L) (mole/L) (mole/L)
Na+ 11.9 1.59E+05 | 2.59E+0S 8.19 102 131 13.7
Ay 434 630ET04 | 1.1IE+03 2.86 329 548 6.61
Fe3+ (ol Fe) 0363 T1SE+04 | 192E+04 0358 0360 0.366 0369
Cra+ 0,640 193E+04 | 3.1SE+04 0380 0.504 0721 0815
h* 5.226-06 0634 103] 441E06] 481506 ] 5.75606] 632606
La3+ 1.29E-11 LO4E-06 [ 169E-06| 113811 122E-11] 142E-11] 156E-11
Hg2+ 8.20E-07 9.55E-02 0156 | 727E07] 7.712807] 9.03807] 991E07
Zr (as ZrO(OH)Z 52107 276E-02 | "4S0E02| 499E07] 499E07| 547607| 5.89E07
Pb2+ 130E-04 15.6 2551 697E-05]| 99iE0s| 1616-04]| 192604
Rize 2.79E-02 952 1.5SE+03 | 254802 | 268E-02] 288E-02] 2.90E-02
Sr2+ 0 o o o o ] ]
Mnd+ 3.30E-05 121 198) 2726-05] 3.25E-05| 4.36E-05| 491E0s
[Ca2+ 0.130 3.01E+03 | 491E+03 0,107 0.118 0.141 0.152
K+ 271E-02 S14] 1OEY3| 253502 260B02] 292602 | 3.16E-02
On- HI 207E+05 | 337E+05 a1 163 258 307
NO3- 792 177E+05 | 2.89E+03 299 00 636 7.14
NOZ- 78 275E+04 | T.75EV04 155 163 190 2.02
[CO3Z- 0.133 465E+03 | 7.57E¥03 oI 122 0145 0.156
PO43- 3.38E-04 186 304] 314604 328E-04 352604] 383E04
5042- 337E-02 1 88E+03 | J06EH3 | 520E-02] 327E-02] 364E-02| 393602
57 (s 51032.) CAED 213E+03 | 3A8E+03 | oa4E02 0.103 0.159 0,186
F- 2.89E-04 297 438) 220E-04| 254E-04] 296E-04| 3.19E-04
CI- 0114 234E+03 | 382E+03 | s71E02| 9.00E-02 0124 0.133
[CoHs073- 278E-04 305 498 | 260E04| 2.74E.04| 2916-08| 3.16E.04
'@w 1.0BE-05 181 29| 762606] 9.38E-06| 128e-05| 147E08
HEDTA3- 9.00E-06 143 2331 289E06| 6.19E-06] 1.20E-05| 1.50E05
glycolate- 3.93E-04 17.1 279} 2.13E-04| 311604 | 488E-04[ 5.80E-04
acetate- 4.08E-05 140 228] 39s6.05| 4.01E-05| 4336-05] 463E-05
oxalate2- 1.68E-11 BOIEO7 | 140E-06] ;49E-11] 1.50E-11] 186B-11] 204E-1)
DBP 247E-04 301 91| 2308.04] 240E-04| 267E-04]| 288604
butanol 247E-04 06 173] 2308-04] 240E-04] 267E-04] 2BSE-D4
NH3 0.102 JOIE+03 | 1.65E+03 | gaE02| 7.36E-02 0.150 0.110
[FetCRysa- 0 0 o 0 0 o [

*Unknowns in tank solids inventory are essigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-109

SMM Cotnposite Inventory Es

95.CI' 67 CL +67.C1. 498 C1
[ @l (2.00E-03 kgal)]  — - — — —
0 (kW) ©OBTUR)| [] [ [}
0 (g/ec) - — ) [ )
‘Water wi% [ — — 0 o 0
TOC wt% C (w] 0 — — 0 0 0
95.C1 6701 +67C1 495 CI
ppm I_q_‘ !molell,l {mole/L) (mole/L) (mole/L)}
o o o 0 o 0 0
o o 0 [ [ 0 0
Fe3+ (otal Fe) 0 o [ o o ry 0
Cr3+ 0 g 0 2 o ry o
[ﬁ* 0 0 0 0 [ 0 [
Lo+ 0 g 0 0 o o °
Hgz+ ] o o o o ry o
Zr (as ZO(OF)2 0 g 0 o o 3 )
Pb2+ g g 0 ) ° ry o
Niz+ o o o ) > o )
o [ o [] ] ) 0
0 0 [ 0 ] 0 [
0 ¢ 0 0 0 [ ]
o [ o [] [] 0 0
° 0 o 0 [ ) 0
0 2 2 ) ) o a
o 0 0 0 [ [ 0
¢ [ o 0 [] 0 0
FO4. G [ [ ry ] ) Py
|so4 G o o ° o ry 0
Si (a2 Si1032.) ] ] 0 ry o Y o
F- T [ ] 9 ry Y )
- T 0 0 0 ] ry )
CEHSOT3. 0 [ J 0 o ry 0
[EDTA4 T 0 0 ) o o )
[HEDTA3- T 0 g 2 3 ° )
[ o ° [ 0 [ o
0 [ ¢ [ 0 ] 0
0 ° ° 0 [ [) [)
0 ¢ ° o [ [) 0
[ 0 o o o 0 0
bEY 0 T ] o o o o
Fe(CN)64- 0 o 9 0 ] 0 [

*Density is calculated based on Na, OH-, and AIQ2-.
+Water wi% desived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. |

HDW Model Rev. 4

Single-Shell Tank 241-SX-109
Total Inventory Estimate®
295 CI': -67.CL +67CI +95 C1
1.63E+06 (k)| 250 kgal)] - — - — -

861 GW)| (294E+04 BTUMY] B.32 849 871 3.81

1.72 (g/es)| — — 151 1.62 178 181

Water wt%t 3351 P — 252 288 412 494
[TOC wt% C (w] 3.97E-03 — — 3.78E-03 | 383E-03| 423E-03] 4.69E-03
Chemical 95:CL:. 67 CL 467 Cl -495:Cl
Constituents| - :mole/l; PP “(mole/L) {mole/L) (mole/L) (mole/L)|
Na+ 9 1.59E+05 | 2.59E+05 819 102 131 137
Al3+ 43 6.80E+04 | 1.11E+05 2.86 329 548 6.63
Fe3+ (onl Fe) 0363 TIBE+04 | 1 926404 0358 0350 0.366 0369
[Cr3+ 0.640 1.93E+04 | 3.15E+04 0.380 0.504 0.721 0.815
|ﬁ+ 35.22E06 0.634 105] 441606 | 481E-06]| 5756061 6.32E.06
La3+ 1.29E-11 LOE06 | 169B-06] 113k [ 1226-n1 [ 142601 ] 156E-11
[Hg2+ 8.20E-07 9.5SE-02 0.156) 727E07] 7.712E07] s036-07| 991E07
Zr {(as ZrO(OH)2| 5.21E-07 276E-02] 4S0E02| 4.79E-07] 4.99E-07| S47E-07] S.89E.07
‘Em 1.30E-04 156 255] 697E-05| 991E-05{ 161E-04| 192E04
Niz+ 2 7OE-02 952 | USSES03 | 3 54g-02| 268E.02] 283E.02| 2.90E-02
S2v o) T B o o ) [
Mnd+ 3.80E-05 121 198] 2mE0s| 3.25E05| 436E05] 491E0s
[T+ 0130 301E+03 | 4 91E+03 0.107 o8 0.141 0.152
[E* 2.71E-02 64| TOEHS | 75302 | 2.60E02| 292B-02] 3.16E-02
GEH 710 TZ07E03 | 337ER0S 141 163 258 30.7
NO3- 492 T77E+05 | 2.89E+05 299 400 636 714
NO2- 178 475E+04 | 775604 153 163 190 202
[co3z 0133 465E+03 | 7.57E+03 o111 0.122 0.145 0.156
[PO43- 3.38E-04 186 3041 314E04| 328E04] 3.52604] 383504
S042- 337602 188E+03 | 3.06E+03 | 3120E.02] 3.275.02| 364E02| 393E02
Si (as Si0327) 0131 2.13E+03 | 348EY03 | 544p0 0.103 0.159 2,136
F- 2.69E-04 297 484| 220604 254E-04 [ 296E-04 | 3.19E.04
Cr- 0.114 2348403 | 3826403 | 671E.02| 9.00E02 0.124 0.133
[CEH5073- 278604 305 98| 260E-04| 274E04| 291E04] 3.15E.00
EDTA4- 1.08E-05 181 296 | 762E-06] 9.38E-06 | 1.28E-05| 147505
HEDTA3- 9.00E-06 143 233 | 289E-06] 6.19E-06 | 1.20E-05| 1.50E.05
Blycolate- 3.93E-04 171 2791 2.13E04| 3.11E-04] aseEo4]| s80E.04
acetate- 4.08E-05 140 2281 395E05| 401E05| 4.33E-05| 463E05
foxalate2. 1.68E-11 S6IEO7( 140B-05| 1496-11] 1.59E-11| 186E-11| 204611
DBP 2.47E-04 30.1 4911 230604 240E-04| 267E-04| 238504
[butancl 24TE-04 10.6 1737 2308040 240E04] 267E-04] 288E04
NHS 0102 T.OIE+03 | 1.65E+03 3E02 | 736E-02 0.150 0.110
[Fe(CN)64- 3 [] 0 0 [] 0 [

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Water wt% derived from the difference of density and total dissolved spocies.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-109
TLM Solida Composite Inventory Estimate®
<95 Cl 67 Cl- +67Cl - +95.CI
1.63E+06 ()| sokga)]  — — — — j

361 (W) (294B+04 BTUMY| 832 8.49 8.71 8.81
1.72 (g/cc) e — 151 1.62 178 181
'Void Fraction 0.728 . — 0.645 0672 0.798 0.875
Water wi% 331 — — 252 288 412 494
TOC W% C (w} 3957E-03 — — 3.78E-03 | 3.83E-03 | 4.23E-03 | 4.69E-03
Radiological <95 CEH7.CL: +67.C1 498 CI

Constituents CVL pelg Ci (CVLY - (CUL) (CIL) * (CUL
H-3 1.B4E-04 0.107 174 146505 | 1.46E-05 | 1.92E-04 | 2.08E-04
C-14 9.50E-06 $.5)E-0 899] 303E-07] 303E-07] 985E-06| 1.06E-05
Ni-59 1.30E-05 7.54E-03 123] 730E-06| 7.80E-06] 1.33E-08 [ 1.35E-05
Ni-63 1.26E-03 0732 1I9E+03| 75704 | 7.57E-04) 1.20E03| 131E-03
Co-60 $.43E-06 4.0E-03 798| 6106-07| 6.10E07] 8.77E-06| 9.48E-06
Se-79 7.60E-06 441E-03 719] 231606 2.31E-06] 9.99E-06 1.23E-05
S1-90 1.16 675 | 110E+06 A1) 114 113 1.19
Y-90 1.16 675 | 1.10E+06 0.962 0.962 1.18 119
20-93 347E-05 2.02E-02 329| 973E06]| 9.73E06| 467E05 | s81E05
Nb-93m 2.95E-05 17IE02 219| 9.17E-06]| 9.17E-06| 3.78E-05 | 4.59E-05
Tc-99 1.3TE-05 4.28E02 6971 712605 7.16E05| 787E05| s.438-05
Ru-106 1.93E-09 112606 I-8EO3| 1 23E-10] 1.23E-10] 221E-09] 7.956-09
Cd-113m 3.83E-05 212602 3621 3.09606] 309E06] 8.13E-05] 1.44E04
Sb-125 299E-05 1.74E-02 23] 198E06] 198E-06| 3.12605] 337E-05
Sn-126 1.10E-08 6.41E-0) 1051 294606 | 294E-06] 1.46E-05 | 1.81E05
i-129 1.40E-07 8.12E-05 0.132] 135807 136E-07| 149E-07] 1L61E07
Cs-134 1.91E-06 1.11E-03 18] 160E07] 160E-07| 198E-06 [ 2.12E-06
Cs-137 0273 158 | 2.58E+05 0.265 0.266 0.291 031
Ba-137m 0.258 150 244B405| 252502 252802 0.267 0.285
Sm-151 271E02 158] 257E+04| 330803 | $.30E-03]| 3.55E02| 435E02
Eu-152 1.51E-08 $.79E-03 143] 40606 8408-06| 152605 1.53E08
Eu-154 2.02E-04 0.117 191 14pE05 | 1.48E-05] 2.10E04] 92604
Eu-155 7.67E-04 0.445 75| 425604| 425E04| 769E-04] 7.73E-04
Ra-226 1.02E-09 593607 967E-04| gesE-10] 665E-10] 11sE09] 1.27E09
Ra-228 1.20E-08 695606 | 1I3E02[ 1426-14] 1428 14] 121E08] 1.23E-08
Ac-227 5 04E-09 293606 | 4TTE-D3 | 296500 [ 296E-09] 5.79E09] 6.26E-09
Pa-231 1.03E-08 $99E-06] PTTEO3 | 246E-09]| 246E-09| 127E-08] 1.50E-08
Th-229 2.88E-10 L67807| ZPEM | |0E12]| 1O9E12] 291E10] 254E10
Th-232 1.60E-10 932608 | 1S2E041 soiE-16] 5.01E-16| 2.026-10] 243E-10
U-232 5.3SE-08 311805 | 50B-02{ 1 aoE-08| 3.49E-08| 7.62E08] 101E07
U-233 2.05E-07 119604 01941 724E-08 1.34E-07| 202E07] 3.88E-07
U-234 9.97E-07 5 E-04 09431 453607 7.18E-07| 130E-06} 1.60E-06
U-238 4.03E-08 163E08 | 2.00E08] s.26E08] 6.49E-08
U-236 4.10E-08 197608 | 3.00E-08 | s.25E08| 638E-08
U-238 8.75E-07 396E-07 | 6.28E-07] 1.14E-08 | 1.41E-06
Np-237 3.25E07 3.09E-07| 3.1SE-07{ 3.49E-07} 3.76E-07
Pu-238 1.77E-06 651E-06| 713E-06] 841E06] 9.03E-06
Pu-239 234E-04 14804 | 2.14E04 | 2.55E-04 | 2.7SE-04
Pu-240 3.95E-05 3.28E-05 | 361E-05| 430E05| 4.63E05
Pu-241 3.93E-04 329E-04 | 3.60E-04 | 426E-04} 4STE-04
Pu-242 2.13E-09 179609 196E-09 | 2316-09] 248E-09
Am-241 231E-04 161E-04] 1.95E-04] 267E-04]| 3.01E-04
Am-243 9.19E-09 6.02E-09| 758E09] 1.08E08] 1.24E08
Cm-242 3.69E-07 368E-07| 3.67E-07| 3.69E.07] 3.69E07
Cm-243 3.51E-08 3.50E-08 | 3488 08| 3518 08] 3.51E08
Cm-244 1.04E-06 8.07E07| 9.22E07| 1.16E06] 1.28E-06
T WEClL #ICT. ¥67CT 98 C1

: Mor  (Mor (Mor (Mor
[ Totals M BEg g g

Pu 3.93E-03 (gL)] — 372] s2se03] 3soko03] 428E-03] 462603
U T08B-02 | 149E303 [ 244E+03 | 497E-03 | 7.75E-03| t42802] 175E02

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
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HDW Model Rev. 4
i

Single-Shell Tank 241-5X-109

SMM Composite Inventory Estimate

95 Ci

~67C1

+67Cl1. +95°ClL

0 Geg)]

(2.00E-03 kgal)

9 W)

(0 BTU/MN)|

9 (g/ec)

Water wi%t

TOC wi% C (w]

Radiological
Ceonstitucnts

CiL

pClg

-95.Cl
(L)

“%7.C1

E

+67.C1
\&3D]

%
2

H-3

C-14

Ni-5%

[Ni-63

olololelele]eleleleclelejelelelelc]clelclele]elalcle]lele]c]=lc]c]s|c]cle]e]olo]e]cle]c]]e

olelelolelelelelelelelele]le]lelelelelelele]olelo]eclole]c]leicle]oleo]e]elc]elcle]oio]o]ois o]

olelelolelolelelelclele]lelele]ele]lelelelelelc]elolelcic]o]elelc]=]lele]olole]elecf=lele]]=]=

o of of o] o] of o] of of o] o] o] <] | o] of ] o] o] o] o] of o} o] of 2| =f o =] o] 2] ] =] =f o] o] | =] <} =] =] =| =] =] | ]

Totals

M

Pu

@)l
[

[
95 CI

Mor

-Ieooceeoooe=ocoeeeeeooocoocoacaoooooooeoaeoaooo

$7.C]
Mor

5
g
ooeeoooeoocoocacocooooooeeonccoooaaoooeeoeooooL

ololelolelelelofjelelele]e]|e]efelelelele]lele]ecla]c]ala]le]lalole]e]lcle]alc]lele]e]ole]o]elo]o]e

U

*Density is calculated based on Na, OH-, and AlO2-.
+Water wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-352, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-SX-109
Total Inventory Estimate®
95 Cl- -67.C1 . +67.C1 495 Cl
1.63E406 (kg) @s0kga)] — — o —
861 GW)|  (294E+04BTUMY|  — 832 249 871 3.81
1.72 (glec) — — 15 162 178 181
33.1 - - 252 288 412 494
397E-03 — o 378603 | 383E-03| 4.23E-03| 4.69E-03
<95 €L 6T CL o +67.C1 #9585 C1
CVL BClg Ci (CVE) = (CVLY: - (CIVL) - (CUL)
1.84E-04 0.107 V741 146E-05 | 1.46E-05] 192604 208E-04
9.50E-06 5 SIE-03 899] 303607 8.03E-07] 9.85E-06] 106E-05
1.30E-05 7.S4E-03 1231 7.80E06] 7.80B-06 | 1.33E-05 | 135605
1.26E03 o72| LIEYB3 [ 7575.04] 7.57E-04] 1.29E-03 | 131E-03
8.43E-06 4.90E-03 798| 610E07] 6.10E07] 877E-06] 943E-06
7.60E-06 441E-03 7191 231606 | 231E-06| 9.99E-06| 123605
1.16 675 | 1.10E406 [ 1.14 118 19
116 675 | 1.10E+06 0.962 0.962 118 119
3 47E-05 202602 329] 9mE05] 9.7E06] 467E0s] ssiE05
2.95E-05 1.71E-02 278] 917606 | 9.17E-06] 3.78E-05| 459E-05
7.37E-05 4.28E-02 97| 712805] 7.16E05| 7.87E-05] 8.45E-05
1.93E-09 112606 | LBED3 ] 1 23E.10] 1.23E-10] 221809] 7.95E-00
3.83E-08 222602 3621 309E06] 3.09E06| B13E0s| 144E0¢
2.99E-05 1.74E-02 2031 1986.06| 198E-06 | 3.126805] 337505
1.10E-08 6.41E-03 105] 20406 2.04E06] 146508 [ 1.81E-05
1.40E-07 8.12E-05 0132] 135E-07] 136607 1.49E07] 16107
1.91E-06 1 LIE-03 18] 160607| 1.60B07] 1.98E-06] 2.126-06
027 158 | 2.58E+05 0.265 0.266 0.29 [EIT
0258 150| 2MEHST 252602 | 2.52E02 0.267 0.285
271E-02 18| 25TEX04| 330603 ] 330E03] 3.55E-02] 4.35E-02
1.51E-08 8.79E-03 143 340606 s40E06] 152605] 153805
2.02E-04 0117 I91] 148605 | 148E-05| 2.10E-04| 6.92E-04
7.67E-D4 0.445 725] 425E04] 425E04| 7.69804] 773804
1.02E-09 593E07| 96TE04| sese-10| 66sE-10] 115E09] 127E09
1.20E-08 695606 113B021 | 42B-14] 1426-14] 121E-08] 122E08
$.04E-09 293606 | 47TEO3[ 206809 ] 2968 00] 579E09] 626500
1.03E-08 5.996-06 | 977E-03| 246E-09| 246E-09] 127E08 | 150E08
2.38E-10 167607] 2BE4] jooE-12] 1.09E-12] 291E-10] 294E-10
1.60E-10 932E-08 | 152E-04 501E-16{ $.01E-16| 2026-10] 243E-10
S.35E-08 3.1E0s | SO6EC2| 19508 | 349E-08] 7626-08] 1o1E07
2.05E-07 1.19E-04 0141 724g.08 [ 134E07] 2928-07] 388607
9.97E-0T 5. T9E-04 0943 | 4536-07] 7.18E-07] 1.30E-06| 1.60E-06
U-235 4.03E-08 234e05 | 381E02[ g3p08| 290B08| sa6E08] 6a9E-08
U-236 4.10E-08 238605 | 388E02| 1 ooE08] 300e08| s2se08] 63sE-08
U-238 8.75E-07 $5.08E-04 0828 396607] 628E07| 1.14E06| 141E-06
Np-237 3.25E-07 LSSE-04 03071 3005071 3.15607] 349E-07| 3.76E-07
Pu-238 7.77E-06 451E-03 735] 6s16-06] 7.13606| s41E06] 9.03E-06
Pu-239 2.34E-04 0.136 22| 194804 | 2.4E04| 2.55E-04] 275E-04
Pu-240 3.95E-05 2.30E-02 374] 3.28B-05| 361E-05) 430E05 | 46305
Pu-241 3.93E-04 0.228 372] 320804 | 3.60E-04] 4.26E-04] 4.57E-04
Pu-242 2.136-09 1246-06 | 20E-03] ;79E09 | 1.96E09] 231E-09] 248E-00
Am-241 2.31E-04 0.134 29| 161E04| 1.95E-04 | 267E-04] 3.01E-04
Am-243 9.19E-09 S3E-06| B.TOE03| 602E09] 758E-09| 1.08E-08] 124608
Cm-242 3.69E-07 2.14E-04 03491 368507 3.67E-07| 3.69E07] 3.69E-07
Cm-243 3.51E-08 20405 | 332B-02| 350E08] 3.48E-08| 351E08) 3.51E08
Cm-244 1.04E-06 6.05E-04 095 | 307E07| 9.22B-07] 1.i6E-06] 1.28E-08
SECT S0 Gl %98 1]
Mor: (Mor  (Mer: (Mor

*Unknowns in tank solids inventory are assignod by Tank Layering Modet (TLM),
Volume sverage for density, mass average Water wi% and TOC wi% C.
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TANK 241-SX-110 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1959 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1976 Nominal Capacity 1,000,000 gal
Watch Lists none Cascade Tank to 241-SX-111
Integrity Assumed Leaker Total Risers 22
Assumed Leaker 1976 WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) Aug 1979 Total Waste Volume 62,000 gal
Partial interim Isolation (Pl) - Waste Type NCPLX
Intrusion Prevention (IP) June 1985 Drainable Interstitial Liquids 0 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number(s) Size Saltcake 0 gal
3 4in Sludge 62,000 gal
6,7,16,17 12in Supernatant 0 gal
13 42in INTERIOR PHOTOGRAPHS
TANK TEMPERATURE Date Feb 20, 1987
Average Tank Temperature 145°F Montage Number 94041033-35CN
Maximum Temperature 176.2°F Photo Set Number 8701204
Date Nov 3, 1994 WASTE SURFACE LEVEL
Elevation from tank bottom unknown Devices Manual Tape
Riser Number 12 Max Level 285in
Minimum Temperature 111.02°F Date Oct 2, 1994 - April 2, 1996*
Date March 24, 1996 Min Level 26.5in
Elevation from tank bottom unknown Date July 1, 1996 - Oct 2, 1996*
Riser Number 20 -~ —— e

® Numerous dates in this time span
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WHC-SD-WM-ER-352, Rev. 1

:J?SQELJJEPES R: glx §E4 %)\(/AP: TANK _INFO: REFERENCES
; e CONSTRUCTED 1953-1954 % ANDERSON 1990
(ANDERSON 1990) N NOMINAL CAPACITY: 1,000,000 GAL o3 ANDERSON 9
- QISE BOTTOM, NO KNUCKL| %% BORSHEIM AND KIRCH 1991
PRIMARY ADDITIONS R2: R2: *A S FOOT DIAMETER TANK © HANLON 1996i
TIME LINE WTR: ‘I:’STETCK: z e
(AGNEW 1995) . & NOTES:
S 1) TRANSFER SOURCES AND DESTINATIONS
- ARE NOT AVAILABLE FOR ALL LEVEL
3 CHANGES. FOR MORE DETAILS ABOUT
- TRANSFER INFORMATION SEE
= & ANDERSON 1990.
2 9 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
[ NOTE: - 3) IN JUNE 1993, INTERIM ISOLATION WAS
- = 2 N6 BOTTLES OF ENRICHED URANTUM % REPLACED BY INTRUSION PREVENTION.
Moy L AND PLUTONIUM ADDED FROM ARGONNE é GLOSSARY OF WASTE TERMS:
o ae e NATIONAL LABORATORY (DATE UNKNOWN) = FOR MORE COMPLETE DEFINITIONS
YE 86 B8R * EE APPENDIX A
Eﬁ ZZ am * * * ok O H S N .
o} vl Fur B XA Wxh D VOLUMET 204 224-U WASTE
PBY E oo (CALLONSY  BL: B-PLANT LOW-LEVEL WASTE
32' 384" — Y d8% o> 1 BNw: BATTELLE NwW LABORATORY WASTE
- e izl —1.041,500 } €5 EVAPORATOR BOTTOMS
+ = = % 280 — EVAP:  EVAPORATOR FEED
Vg S 29 e g Ix: ION EXCHANGE
30 r & & T zZ — 975,500 | R2: REDOX WASTE 1958-66
L - R: REDOX HIGH-LEVEL WASTE
. *, %= - RIX: REDOX ION EXCHANGE WASTE
28' 336"+ w v — 909.500 RSLTCK: SALTCAKE
1 %, S & ; WIR: WATER
» =4 = -—
26' 312" é = ° — 843500 LEGEND
1 . 2 3 2 ’ TOTAL WASTE LEVEL (SUPERNATE)
. P x & ) - m === TOTAL WASTE LEVEL (SOLIDS)
24’ 288"+ g & 0%, @ - 777,500 ————-— SOLIDS LEVEL
T S 3 & 3 - V7 77] soLips
22" 264" T g o 2 " — 711,500
4 w - 8 o @ _
M
20' 240"+ = ge — 645,500
=+ @ _ SX TANK FARM
1 » o
18" 2187+ e . — 575,500 CASCADE
W= *
1 - - 03 @ 101
. o ; 1
16" 1927 u £ — 513,500 \
il t § i —
Coaar | =
14 188 N < o — 447,500 @ @
2 = -
12" 1447 5 2 — 381,500
4 o ©e
& -
np o >
10" 12074 b 8 — 315,500
-T = =
o Z -
8 96 £ s — 249,500
p LJ ’
il g _ 114)={113)
6 72T : 183,500
— 183,
s g & U.S. DEPARTMENT OF ENERGY
, . s o - Richland Operations Office
& ag 4 g 5 — 117,500 FLUOR DANIEL NORTHWEST, INC.
+ E)?f OF Z & - 241-SX-110 SINGLE-SHELL TANK
2 s e mmm = .. oo WASTE & LEVEL HISTORY 1959-1996
R D S : ASSUMED LEAKER/STABILIZED TANK
' TS G NoTE 2 L s T WATCH LIST: N/A
0 0 T T T 1 I T T &t 7 | T 1T 17 1T [ T 1 T T l I T I T 1 1 Tt I T 1 1 1T I T 1 1 T | T 1 1 T T 1 = O [stze Touoe w0 DWG NO. DATE
1945 50 55 60 65 70 75 80 85 30 9';8 B ] 241 ES-TKS-E88 |wes
YEARS DISH BOTTOM SCALE NONE [uoe no Kueer 1 o 1
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HOW Model Rev_ 4

Single-Shell Tank 241-U-103

SMM Composite inventory Estimate

<95 Cl1- . 67Cl.  +67C1 +98-Cl
2708+06 (kg)] (@36 kgal)] — — — -

368 kW)l (1.26E+04 BTUM)|  — 343 3.58 3.81 394

1.64 (g/cc) — — 159 161 166 1.68
Water wi%t 308 — - 282 293 323 34.0
TOC wt% C (w] 0.841 — — 0.830 0682 1.000 1.15
Radiological 295 CL AT CH +67.CY 498 CY
Constituents L Ci VL) (G (o) (Ciy
H-3 2.59E-04 0158 427| 134E-04 | 134E04| 269E-04] 281E-04
C-14 3.78E-05 231E-02 623 117605 | 117605 | 3.84E-05] 3.90E-05
Ni-59 24TE06 1S1E-03 408 | 12406 | 1.24E06] 2.53B06] 2.59E-06
Ni-63 242E-04 0.148 400| 321E04| 1.21E-04]| 248E-04] 2.54E-04
Co-60 422605 2.58E-02 696 123E.05 | 1.236-08| 431E-05] 4.39E.05
Se-79 377606 231E-03 622| 210606 210606 | 437E-06] 4.95E-06
Sr-90 0.127 77.7] 2108405 0119 0.123 0.131 0.135
Y-90 0.127 77.7] 210B+05 | 6.95E-02] 6.95E-02 0.131 0.135
2s-93 1.85E-05 1.13E-02 305] 1.02E-05 | 1.02E-05 | 2156-05| 244E-05
Nb-93m 1.34E-08 8.21E-03 22| 750E-06] 759E-06 | 1.55E-05| 176E-08
Tc-99 269604 0.164 44] 1 7E04]| 2.19E04| 3.19E-04| 367E04
Ru-106 7.64E-09 467E-06 | 126E-02{ 377E.00 | 3.77E-09 | 8.50E-09 | 9.20E-08
Cd-113m 9.74E-05 $.95E-02 161| 474608 | 474805 1156-00] 133604
Sb-125 1.82E-04 0.112 301 s20605| s20-05| 186E-04] 190E-04
Sn-126 5.70E-06 3 49E-03 940 320506 | 3.206-06 | 6.60E-06| 7.47E-06
I-129 1.17E-04 0356 ] 330E-07| 4226-07| 6.15E-07] 7.09E-07
Ca-134 3.09E-06 1.89E-03 509] 213606 | 2608-06| 3.58E-06] 4.06E-06
Cs-137 0.294 180 | 4.B4E40S 0.261 0277 0310 0327
Ba-137m 0.278 170] 4.58E+0S 0.226 0.226 0.294 0309
Sm-151 1.33E-02 $.12] 219B404] 744603 | 744603 | 18402 174E2
Eu-152 4.51E-06 2.76E-03 TAS| 245E-06| 245E-06| 4.86E-06]| $.20E-06
Eu-154 6.88E-04 0421 | FI3E*O3 [ 271E.04] 271E-04| 8.38E-04| 8.98E-04
Eu-155 2.68E-04 0.164 42| 14sE04] 1438-04| 289E-04] 3.10B-04
Ra-226 1.62E-10 99IE-08 | 267E-04| 1L10E-10] 1.10E-10] 181E-10] 1.99E-10
Ra-228 1.776-07 1.08E-04 0292| 730508 | 1.24E07] 238B-07] 304E-07
Ac-227 1.03E-09 6.32B-07 | 170E-03 | 733E-10] 7.33E-10] 1.14E-09 | 125E.09
Pa-231 4.73E-00 289506 | 7T-B0E-03 | 306E09] 306E-09] $33E09]| 591E-09
Th-229 4.14E-09 253606 | 6B3E-03 | 136E.09] 297E-09] 5.49E-09| 6.93E-00
Th-232 1.16E-08
U-232 9.02E-07
U-233 3.46E-06
U-234 9.33E-07
U-235 3.78E-08
U-236 2.94E-08
U-238 1.10E-06
Np-237 9.74E-07
Pu-238 1.57E-06 i .
Pu-239 $.39E-05 3.30E02 889 | 4.43E05| 4.90E-05] SBTE0S| 634E-05
Pu-240 9.15E-06 $.59E-03 15.1] 736E06] 8.24E-06| 1.01E-05 [ 1.09E-05
Pu-241 1.06E-04 §.SIE02 176] 3.10E05 | 9.35E-0S| 1.206-04] 132E-04
Pu-242 5.86E-10 3358607 ] 96TEO4| 434E-10] sosE-10] 663E-10] 7.38E-i0
Am-241 6.49E-05 3STEM 107] 4mME05| S58E05] 7.39E-05| B.26E-0S
Am-243 229E-09 1.40E-06 | 3-T9E-031 1 74E-09| 2.00E09| 262E-09| 289E-09
Cm-242 1.73E07 1.06E-04 0285| s73E-08{ 8.78E-08] 1.86E-07| 199607
Cm-243 1.60E-08 9.79E06 | 2G4E-02[ 793E.09 | 7.93E-09| 1.72E-08| 1.84E-08
Cm-244 1.56E-07 9.52E-05 0257] 723E-08| 7.23E-08| 184E-07] 202E-07

STCL 8T CL #
l (Mor. (Mor “(Mor i (Mor

Totals M
Pu 6.836-04 (g/L)| — 1.13] soE-04| S91E-04| 7.75E-04 IE-04
U 1.& USSE+03 | 4.18E903 | 102602 ] |_04ng ,ml 1.10E-02

*Density is calculated based on Na, OH-, and AlO2-.

+Water wt% derived from the difference of density and total dissoived species.
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