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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 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, c) for the Northwest Quadrant (NW). The NW Quadrant covers three
single-shell tank farms. These three tank farms, T, TX, and TY, 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 NW 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). FDNW reviewed the historical

-1-
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Figure 2. HTCE and Supporting Document Flow Diagram.
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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
September 30, 1996, 32 single-shell tanks and 6 double-shell tanks are on watch lists (Hanlon, 19961).
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.

L] 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
reaction. Criticality in the tank farms has been declared an unreviewed safety question, even though

4-
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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.

L 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

QOver the years, unusual events (occurrences) have occurred at several tanks in the NW 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 Northwest Quadrant, the waste they generated could have
been transferred indirectly from tank to tank.

-5
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L A Plant (PUREX)

The Plutonium Uranium Extraction (PUREX) plant (ie., 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-shell 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 1955, 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).
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u 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).

L 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).

u T Plant

T Plant was the first full-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 (UO,, Uranium Trioxide Plant)

The 224-U Building was converted to a uranium trioxide (UO;) plant that began operating in
1952 (see Figure 4). The UO; plant was capable of handling the uranyl nitrate hexahydrate (UNH)
stream from REDOX, U Plant, and PUREX. “The basic UO, 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 UO, 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 UQ; powder. A final deactivation plan was written in the summer of 1993
(Gerber, 1993b).

a 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).

12.2 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).
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L 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 shurry 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).

L 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.

[ ] 244-AR, -BXR, and -CR Process Vaults

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).

[ | 204-AR and 204-S Railroad Car Facilities

The 204-AR rail car unloading 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 Northwest 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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13  Tank and Tank Farm Summary Tables: Source and Development

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

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
September 30, 1996 (Hanlon, 1996]).

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 September 30, 1996 (Hanlon, 19961).

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 1, 1950, through
October 3, 1996. The end date for the queries varies for each tank farm (see supporting documents for
further information). Temperature data prior to 1970 were not located. The temperature information
presented is for data from 1970 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 December 9, 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 History's 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-T Tank Farm

The T Tank Farm is located in the 200 West Area at the intersection of Camden Avenue and
23rd Street. The farm contains twelve 100 series and four 200 series, dish bottom design, single-shell
tanks built between 1943 and 1944. The 100 series tanks are 75 ft in diameter with an operating
capacity of 530,000 gallons. The 200 series tanks are 20 foot in diameter with an operating capacity
of 55,000 gallons. The tanks were designed to store mon-boiling waste with a maximum fluid
temperature of 220°F. The 100 series 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. The 200 series tanks were constructed at the same elevation. For more information on the
design, construction, and waste contents of the tanks, refer to the T Tank Farm Supporting Document,
HNF-SD-WM-ER-320, Rev. 1 (Brevick et al., 1997a).

The T Tank Farm tanks were built to store wastes from T Plant. The first cascade began
receiving metal waste from T Plant bismuth phosphate process in December 1944. The other cascades
received decontamination-cycle wastes. The tanks were later emptied and used for ion exchange
wastes, 221-T Plant wastes, and TBP waste from the 244-CR vault (Leach and Stahl, 1993). The
primary additions to the tanks were first-cycle decontamination waste (1C1 and 1C2), second-cycle
decontamination waste (2C1 and 2C2), ferrocyanide waste (PFeCN1), saltcake waste (T1SItCk),
uranium recovery waste (UR), decontamination waste (DW), metal waste (MW1 and MW2), coating
(cladding) waste (CWRI1 and CWR2), 224-U waste (224), and water (WTR) (Agnew et al., 1995).

Tanks 241-T-101 through -103 underwent metal waste removal during 1953 and were sluiced
during 1956 and 1957 (Agnew et al., 1995).

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

241-T TANK FARM SUMMARY

TANK FARM DESCRIPTION WASTE VOLUME (HANLON 19961)
Shell Type Single Total Waste Volume 1,948,000 gal
Number of Tanks 16 Waste Type NCPLX
Construction Date 1943-1944 Drainable Interstitial Liquids 234,000 gal
INTEGRITY Pumpable Liquids 194,000 gal
Sound 102, 104, 105, 110 Saltcake 0 gal
112, 201, 202, 203 Sludge 1,917,000 gal
204 Supernatant 31,000 gal
Asmd Lkr 101, 103, 106, 107 WATCH LISTS
108, 109, 111 Hydrogen 110
TANK VOLUMES Organic 111
12@530,000 gal High Heat none
4@55,000 gal
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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 T Tank Farm:

Tank Summary table

Waste and Level History sketch

Tank 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 T Tank Farm provides backup data and further explanation of the
above tables, sketches, and graphs.

-20-






LEFT BLANK



-z

TANK 241-T-101 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 1st gtr 1945 Diameter 751t
Removed from Service - Bottom Shape Dish
Inactive 1979 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank to 241-T-102
Integrity Assumed Leaker Total Risers 11
Assumed Leaker 1992 WASTE VOLUME (HANLON 19961)
Interim Stabilization (I1S) April 1993 Total Waste Volume 102,000 gal
Partial Interim Isolation (P1) Dec 1982 Waste Type NCPLX
intrusion Prevention (IP) - Drainable Interstitial Liquids 16,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number Size Saltcake 0 gal
7,12 12in Sludge 101,000 gal
Supernatant 1,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 67°F Date April 7, 1993
Maximum Temperature 88°F Montage Number 94080233-44CN
Date Aug 5, 1976 Photo Set Number 93-031684
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual ENRAF
Minimum Temperature 54°F Max Level 445in
Date April 7, 1993 Date Jan 8 - Aug 12, 1991*
Elevation from tank bottom unknown Min Level 30.5in
Riser Number 8 Date July 1, 1994

% Numerous dates in this time span.
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REFERENCES

* ANDERSON 1990

*%x  WELTY 1988

*%% BORSHEIM AND KIRCH 1991
¢ HANLON 1996I

©0  McCANN (1983k,! and 1984a-i)

WASTE TYPES | yw MW cw LR ghw %;(/A NCPLX TANK INFO:
TIME LINE 18P R T CONSTRUCTED 1943-1944
(ANDERSON 1990} %X DW  RIX NOMINAL CAPACITY: 530,000 GAL
FB D04 DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
R TR T e iR Yo 75 FOOT DIAMETER TANK
ADDITIONS PFeCN
TIME LINE
(AGNEW 1995)
v
4
i =
%) - ~
Lt @ o
T - =
RS ? i
v A oz * b
[&] 3
2 £ =
Z & & 3 % B
S % o* % * T
J | [ (5) = *
e o = 5o 3 8%
oo S *c wg <+ O * -
Loho2 ng == B T2 e VOLUME
i 3 2g gt ° oL, 20 943 (GALLONS)
1821673 L° g2 ¢ 5 z8F 8¢9 — 606,500
| 20 L. @ ° BE T oY
+ b 3o T - — 573,500
’ s =Be & ° -P 5 & 5%
16' 1927+ = L2 2 — 540,500
R Tl
T 1 1 [ <o
s F I O — 507,500
e x 22 22R8 s
14' 168"+ z gg zz gfc\n . @ — 474,500
- = <
T = E2E EEc-s o = — 441,500
- = = < [
' » =
12" 14474 2 LN g — 408,500
- * »2 * 2 Eo
+ * o= 8 5 D ~ 375,500
' » [’ 9( “>-’ N ‘{3 —Q)g
10' 120"+ - 2 o s o I3 — 342,500
5 T oo - - S
T = o= 2 o 523 — 309,500
g Y& = o
8 96"+ 5 54 g-a — 276,500
2 2k g%
1 2 - s e — 243,500
' o - ~
6 72 3 9 T Sp= - 210,500
F— KNUCKLE [ ) 20w
1 TOF £ g - ?o — 177,500
P 5 QEz
4' 48" — 144,500
1 — 111,500
2" 2474+ — 78,500
|— knuCKLE
/ BOTTOM — 45,500
o o2~ o1st BOTTOM - 12,500
-1 1 T T T T | T T T 1T O
1945 50

NOTES:

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

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

224: 224-U WASTE
BL: B-PLANT LOW-LEVEL WASTE
BNwW: BATTELLE Nw LABORATORY WASTE

Cw COATING (CLADDING) WASTE

CWR2:  COATING (CLADDING) WASTE 19561-72
DW: DECONTAMINATION WASTE
B: EVAPORATOR BOTTOMS
EVAP:  EVAPORATOR FEED
IX: ION EXCHANGE
MW: METAL WASTE
MW1: METAL WASTE 1944-51
MW2: METAL WASTE 1950-52
NCPLX:  NON-COMPLEXED WASTE
PFeCN1: FERROCYANIDE WASTE
: REDOX HIGH-LEVEL WASTE
RIX: REDOX_ION EXCHANGE WASTE
782! TRIBUTYL PHOSPHATE
WTR: WATER
EGEND
TOTAL WASTE LEVEL (SUPERNATE)
_____ TOTAL WASTE LEVEL (SOLIDS)
————— SOLIDS LEVEL
V.// /) soLibs

T TANK FARM
CASCADE

u.s. DERPARTMENT QF ENERGY

ichland Operations Office
FLUOR DANIEL NORTHWEST. INC.

241-T-101 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1945-1996
ASSUMED LEAKER/STABILIZED TANK

WATCH LIST: N/A

SIZE | BLDG NO. DWG NO. DATE
Bl 2z« ES-TKS-E94 e
SCALE NONE [08 no Breer 1 oF 1
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247-T-"

O1

CONDENSER
HATCHWAY
NORTH

HEEL PIT
241-TR-018 SLUICE PIT
" / 241-TR-01C
] o
N1 10

PUMP_PIT
241-TR-014

Alstad 1993
W-72743
H-2-73059, Rev. 4

TANK RISER LOCATION

Approximate Grade Elevation 205.37m [673.8ft]
(Pianka 1995)
TR

#&#&ﬁfﬁ# A

0.38m {1.254]
CONCRETE

4.04m [13.25ft]
0.30m [1.00f4]

22.86m [75.00ft]
CONCRETE

5.43m [18.0f]

Liner Height

P P M S -
6.35mm [1/4in] 0.50m [1.0f1] -] _H/////
STEEL LINER, W/ i
Z-PLY ASPHALTIC TOP OF DISH ELEVATION
WATERPROOFING 7.94mm [5./16in] 193.85m [636.0f1]
STEEL LINER

Ref: H-2-1741, Rev. 3

CVI 73550, dwg D-2
NOT TO SCALE
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SMMT2

241-T-101
TANK LAYER MODEL ESTIMATE

2
]

Mw

Waste Type

35

CWR2

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-T-101
TLM Solids Composite Inventory Estimate®
Physical
Properiies: 95 €1 67.CH: +67.C1 498 ClL
Total TLM Wai  232E+05 (kg)Jk Q10kga)] — — — —
Heat Load 6.66E-03 (kW)] (2.7BTUMY -~ BSMED} [ 660603 6.7IE-03 | 6.77E-03
Bulk Density 1.66 (g/cc) . — 1.6 1.65 1.66 1.67
Void Fraction 0743 . — 0.130 0.736 0.750 0.756
Water wi% 479 — - 47.6 478 480 482
'TOC wt% C (w] 0 — e 0 0 0 [
Chemieal 95 CL: 67.CT 46701 495:C1
Constituents! - mole/L pp! kg - (mole/L) {molefL) (mole/L) (mole/L)
Na+ 159 221E+04 | 5.13E+03 1.50 1.55 163 1.66
Al3+ 5.54 9.02E+04 | 2.09E+04 553 554 5.55 5.55
[Fe3+ (total Fe) 0435 148E+04 | 3 43E+03 041t 0424 0453 0.467
Cr3+ 2.28E-03 716 166] 224603 ] 226803 230E-03] 232603
{83+ [ o 0 [ o ] 0
La3+ 0 0 0 0 0 0 0
Hg2+ 1.04E-02 1.26E+03 23] 104602 | 1o4g02| 104E02] 105802
Zr (as ZrO(OH)Z| o ] ] ) o o o
Ip_bz+ 0308 385E+04 | 8.94EFD 0.285 0.29 0320 0331
Ni2+ 1.14E-03 404 9381 1126031 1.13E-03] 117603 122603
573 [} g T o o o o
[Mn4+ 0 0 0 0 0 0 [
Ca2+ 0309 TABE+03 | 1.74E+03 0198 0.253 0366 0.420
K+ 2.55E-03 603 140} 251503 ] 253803 | 258603 260E03
On- 24 2.30E+05 | S33E+04 23 223 224 ns
0620 232E+04 | 538E+03 0.609 0615 0626 0631
0231 642E+03 | 1.49E+03 0227 0229 0234 0.236
0.407 147404 | 3.42E+03 0.296 0.350 0.464 0518
2.16E-02 1.24E+03 28] o9E03| 1ssE02| 266E02[ 307E02
1.40E-02 810 1881 1336-02) 136E02] 143E-02] 146E02
9.22E-05 1.56 0363] 738505] 835E-05| 9.87E-05| 1.05E-04
0 0 [ [ 0 0 []
1.18E-02 251 583] 115E02] 11eE02] 119E-02] 120E-02
C6HS073- 0 0 o 0 0 ] 0
[EDTA4- 0 0 0 0 0 o 0
[HEDTA3- o 0 0 0 0 0 0
glycolate- [) [J ¢ [ 0 [ 0
acetate- 0 0 0 0 o 0 o
[oxalate2- 0 o 0 0 [ 0 0
DBP 0 o 0 [] [ 0 0
butanol 0 ] 0 0 0 0 0
| 3 42E-05 0.863 02001 795605 | 818605 | 8.66E05| 5.90E-05
|FelCrp6 g o 0 o [ 0 [y

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

Single-Shell Tank 241-T-101
SMM Composite Inventory Estimate
95 C1 - 67CL . #67Cl #95 C1
2.5TE+05 (kg) (E50kaal))  — - — — —
2.96E-02 (kW) (101 BTUAR| 24302 271E02 3.08E02] 3.20E-02
1.04 (g/ec)| — — 1.03 1.04 1.05 1.0%
Water wi% 925 - — 914 919 93.2 939
[TOC wt% C (w| 9.14E-02 — — 7.85E02 | 848E-02} 9.79E-02 0.104
Chemieal ISCL: 67.C1 - +67.CI 495°CT
Constituents} = mobe/I ppm (mole/L) {moie/L.) (male/L) (mole/Ly
[Na+ 1.06 233E+04 | 5.99E+03 0.847 0954 115 123
Al3+ 9.11E-02 236E+03 805 757E-02| 8.43E-02| 9.82E-02 0.105
[Fe3+ (toul Fe) 1.03E-03 55.1 17 681E04] 851E-04] 121E-03| 138603
[Cr3+ 9.53E-03 475 122| 7366031 8.49E-03| 102802 107E-02
[B5+ 2.75E-04 56.0 44| 2548041 2.66E04| 292E-04] 3.04E-04
Lad+ 1.SSE-04 20.6 38| 112804] 133E04 ] 1.76E-041 1.97E-04
Hg2+ 382607 TIME02| 188E02| 364807 3.72E-07] 3.908-07] 3.98E-07
[ zoonz] 3 87606 0776 0191 742506 | 5.11E-06 ] 9.66E06| 105605
iﬁv 3 50B-05 6.96 178] 2436-05| 295E05] 4.0sE0s | 4.57E-05
Niz+ 469E-D4 264 6.78 | 444504 | 4.56E04| 482E.04| 495504
o 0 0 [ 0 0 [
7.55E-04 398 102] se8E04| 670504 8.40E-04| 9.22E-04
241E-03 927 B8] 191803 | 216803[ 267E03] 291503
1.39E-02 521 134] 1e02| 126E02| 152E02| 165602
0.628 1.02E+04 | 2.63E+03 0.517 0575 0.682 0.734
0.354 2118404 | 5.40E+03 0310 0.336 a.364 0373
0181 T9RE403 | 2.05E+03 0.109 0.142 0218 0253
4.54E-02 261E+03 §70] 393602 423E02] 483602 S.06E-02
7.17E-03 653 167] 67mE-03| 694E03| 735E03] 7.53E03
227E-02 2.10E+03 $37] 135E02] 19e02| 277E02] 321802
7.26E-03 19 502] 487603 | 6.05E-03| 8.49E-03| 9.66E-03
1 43E-02 261 670] 112802| 128E02] 156B-02] 1.seE-02
1 8IE02 615 58] 140602 | 161E-02| 200802] 2.16E02
[CeH3073- 4 62E-03 38 215] 427603 | 44409 | 480803 497803
EDTA4- 7.32E-05 202 5191 1966-05] 4.58E-05| 1.0iE-04| 128E-04
HEDTA3- 1.45E-04 38.0 9751 383605} 902E-05| 19904] 2.53E-04
glycolate- 9.32E-03 670 1712} 472E03| 6978-03 ] 1.176-02| 1.39E-02
acctate- 1.136-05 0.641 0164} 921E-06] 102605 | 1.24E05] 1.34E05
oxalate2- 2.02E-04 7.1 438) 1798.04] 191E04] 2.14B04] 226B04
[pBP 2.548-03 512 1) 1956-03] 224603 283E03] 3.11E-03
[butancl 2.54E-03 180 463) 195803 | 22¢603] 283E03] 31103
[NHS 6.07E-03 95.0 4] 338803 | 44403 ] 8.15E03 | 1.06E-02
Fe(CN)64- 0 0 0 0 0 o 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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HDW Model Rev. 4

[ Single-Shell Tank 241-T-101
Total Inventory Estimate*
Physical
Properties -95 CL. 67CE . +67C1 _+95:C1
Total Waste 4.89E+05 (kg) (02kgal)] - — — —
Heat Load 3.63E-02 (kW) Q24BTUMD] 3.00E02 | 3.38E-02 | 3.75E-02] 3.86E-02
Bulk Densityt 1.27 (g/cc) — . 126 1.26 127 127
Water wi%t 713 - - 708 711 71.6 72.0
TOC wt% C (w| 4.80E-02 — — 4.10E-02 | 445E-02| 5.15E-02| 5.48E-02
Chemical 95 CL:+67.CL: 467 Cl 495 €L
Consmnents* mole/L m. kg - {male/L) (mole/L) (mole/L) (mole/L
[Nart 125 227E+04 | 111E+04 112 1.19 131 1.36
FXERY 2,07 44IE+04 | 215E+04 2.06 2.06 207 208
Fe3+ (total Fe) 0.160 7.05E+03 | 3 45E03 0.150 0.155 0,165 0.170
Cr3+ 6.90E-03 283 18] 552803 624E03] 7.326-03] 7.64E-03
Bi3+ 1.78E-04 24 144| 162E-04] 1.70E-04] 186E-04| 1.94E-04
La3+ 9.85E-05 108 S28| 7.138-05| 846E-05| 1.12E-04| 1.26E-04
3.78E-03 599 23] 37703 | 37E03| 3.79E-03 | 3.79E-03
3.65E-06 0.408 0191 47E06| 5.17E06| 6.16E-06] 667E-06
0112 183E404 | 8.94E+03 0.103 0.108 o116 0.120
7.13E-04 33.1 162] 697E04] 7.0SE-04| 7.24E-04| 7.42B-04
0 0 ¢ 0 0 0 [
431E-04 209 102| 374g-04| 427E04| s35E04] s87E04
0.114 3.60E+03 [ 1.76E+03 [ 735E.02| 9.32E-02 0.134 0.154
9.78E-03 302 148 g13E-03 | s.9aE-03 | 1.06B-02] 1.14B-02
852 T14E+05 | S.59E+4 845 349 855 .59
0451 221E+04 | '1.08E+04 0423 0.439 0.457 0463
0.199 724E+03 | 3.54E+03 0.154 0.175 0223 0.245
0.176 BITE+03 | 4.09E+03 0.136 0.156 0.197 0217
1.24E-02 931 455]| 704803| 103802 1428-02] 157E-02
1.96E-02 1.48E+03 725| 137602 | 165E02| 227E02] 2.55E-02
4.66E-03 103 306] 3.14603| 3.89E03| 5.44E-03| 6.19E03
9.13E-03 137 670] 717603 | 83803 | 9mem| so3E03
1.58E-02 442 216] 132802 145E02] 1.70E02| 1.80E-02
C6HS073- 2.94E-03 440 251 272800 283803 ) 306603 316803
EDTA4- 4.66E-05 10.6 5.19] 125E-05| 2928-05| 642E-05]| 8.13E-08
HEDTA3- 9.21E-05 200 95| 244E05] 575605 127808 161E-04
Blycolate- 5.94E-03 352 172] 3.01E-03| 444E03| 7.446-03| 887E-03
acetate- 7.21E-06 0336 0.164] 587506 | 6.53E-06| 7.90E-06| 8.56E-06
oxalate2- 1.29E-04 897 438 e ] 10E04] 137E04] 144804
DBP 1.62E-03 269 31 124803 | 143E-03] 1.80E-03 | 1.98E-03
[butanol 1.62E-03 94.7 4631 124603 143603 | 180E-03| 1.98E-03
NH3 3.90E-03 524 256 213603 | 286E-03| 522E03( 677603
Fe(CN)64- 3 0 0 [) 0 0 [

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

[ Single-Shelt Tank 241-T-101
TLM Solids Composite Inventory Estimate®
Physical
Properties 95 CI' . 67.CI - +67CL 498 Cl
Total TLM Wa| 2 32E+05 (kg)| (O7.0kgal){ — — — —
Heat Load 6.66E-03 (kW)| (227BTUM)| 654803 | 660803 | 6.72E-03| 6.77E-03
Bulk Density 1.66 (g/cc)) — 165 1.65 1.66 1.67
Void Fraction 0.743 — 0.730 0.736 0.750 0.756
Water wi% 479 s — 47.6 478 4.0 48.2
TOC wit% C (w| 0 — — 0 0 ) [
“95°CE: ~67.CL. . 467 CI . +98 CI
CIL nCig Ci (CVL) - (CVL) - (CIUEY . (CL)Y
1.23E-06 7.43E-04 0172] 121606 | 122806 1.24E-06| 1.25E06
287607 L7TE-04 | 401E02] 343E.07| 266E-07| 3.04E07| 3.188-07
4.46E-08 269E-05 | 6-24E-03 [ 439E.08 | 4.425.08| 4.88E-08] 5.57E-08
43TE-06 2.64E-03 06121 430E-06| 4.33E-06| 474E-06] 534E-06
1.62E-07 9.798-05 | 227E-02[ 4595071 1.61E-07| 1e4E-07] 165E-07
4.05E-08 244505 | S67E-03 | 398508 4.01E08] 408E-08] 411E-08
3.95E-03 238 553 ] 388E-03| 391E-03 3.98E-03| 402E-03
3.95E-03 238 553 ] 388603 | 391E-07 | 3.98E-03| 4.026-03
1.94E-07 117604 | 272E02] 191E07] 1.93E-07] 1.96E-07| 197E-07
1.48E-07 891E-05 | 207E-02| 14sE-07| 146E-07] 1498-07] 1.30E07
1.35E-06 812604 01891 132506] 1.33E-06| 136E-06| 1.37E-06
448E-11 270608 | S27E05| 440E-11] 44¢E-11 | 4.52E-11] 4356E-11
727607 4.38E-04 0.102] 714E07| 720807 733E-07] 739E-07
6.82E-07 4116-04 | 955E-02| 670E07| 6.76E-07] 6.88E07] 6.94E-07
578508 349605 | BIOB-0)| seop08| 573E08] s.83E-08| 583E-08
2.52E-09 152606 | 3.S3E-04] 245800 | 250E09| 2.84E-09| 256E-09
3.46E-08 209605 | 485E-03 [ 3405.08| 343E08] 3.49E-08| 3.526-08
4.47E-03 2.70 626] 439E-03| 4.43801| 451E-03] 4.55E-03
4.23E-03 255 92| 415E-03| 4.19E03| 427E-03] 4.30E-03
1 46E-04 $.81E-02 2041 144E04] 145E-04] 147E04[ 1.48E-04
1.25E-06 7.53E-04 01751 125£-06] 1.25E06 | 1.25E-06| 125E-06
3 68E-06 222E-03 0516] 362E-06| 3.65E06] 3.71E-06| 3.75E-06
7.44E-05 4.49E-02 104] 74405 744E-05] 745E-05| 7.45E-05
1.02E-11 615609 | IBE06| 4miE12] aaigiz2] 191 n| 27661
245E-15 148E-12 | JME-10] 245615 | 245E-15| 24SE-15| 2456-15
321E-11 194608 | 449E-06| 21gE-11| 218E-11 [ 8.37E-11| 133E-10
$.44E-11 328E-08| T6IE06| 519E.11]| 531E-11]| S5s6E-11| 1.42B-10
1.51E-13 9.086-11 [ 21IE-08[ 1 50E.13[ 1.51E13] 151E-13] 1.51E-13
1.56E-16 939E-14 | 21BE-11[ 1 53E.16[ 1.54E-16| 1.576-16] 1.58E-16
3.61E-09 2.186-06 | SOE-04| 350E.09( 3.566-09| 3.66E-09] 3.71E-00
1.09E-10 6.60E-08 | 1.53E-05 | 106E-10| 1.08E-10] 1.41E-10] 1L12E10
6.04E-05 3.64E-02 845] saoE-05| 596E-05| 6.11E08! 6.18E05
2.34E-06 141E-03 0328] 22006 | 231E06] 237E06] 2.40E-06
3.52E-06 2.12E-03 0493 | 342E-06] 3.47E-06| 3.57E-06| 3.61E-06
4.43E-05 26TE-02 6201 4335051 438E-05 | 448E-05| 4.53E-05
1.35E-08 8.17E-06 | 19E-03{ y33p.08) 1.34E-08| 1.37E-08| 1.38E-08
1.78E-04 0.107 249| 1705041 1.74E04 | 181E-04 | 185E-04
4.93E-03 298 1] a7E.03] 483E03 | s.03E-03] s.13E-03
8.1SE-04 0492 V4] 71808041 798604 | 8.32E.04] 8.48E.04
7.25E-03 438 | VO2E+03 | 606503 ] 7.10E-03 | 7.40E-03 | 7.54E-03
1.92E-08 116E-05 | 268E-03 | 184E.08 | 1.88E-08 | 1.95E-08 | 199E-08
734E-07 443E-04 0103 | 720E-07| 7.27E07] 7.40E-07] 747E-07
5.88E-12 3558-09 | 824E07[ s7gp.12] s8IE-12| 5.94E-12] 599E-12
1.25E-08 7.55E-06 | L7SE03| y25E.08| 1.25E-08| 1.25E-08| 125E-08
2.88E-10 174E-07 | 403E0S| 28gE.10] 2.88E-10| 2.88E-10| 288E-10
1.83E-10 1.11E-07 | 257E-05| g0E-10] 182E-10]| 1.85E-10] 187E-10
D5 CI. #1C1 +67Cl 495°Cl
Mor::(Mor: i (Mer  (Mor
Totals M ng/g
Pu 8.30E-02 (/L)) — 16| 797-02| 813E02| 847E02] B63E02
[o 0.558 404 E+4]  osas| oss2|  oses]  osm

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

«29.



HNF-SD-WM-ER-351, Rev. 1
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Single-Shell Tank 241-T-101
SMM Composite [nventory Estimate
<95 CI. 67Cl _+67CI 495 CI
2.57E+0S (kg) 65.0 kgal)| — — —_ —_— —
2.96E-02 (kW) (101 BTUA)|  —— 2438-02| 271E-02| 3.08E-02| 320E-02
Bulk Density* 1.04 (g/ec) — - 1.03 1.04 1.05 1.05
Water wi%t 925 — — 91.4 91.9 932 93.9
TOC wi% C (w] 9 14E-02 — — 7.85E-02 | 8.48E-02 | 9.79E-02 0104
Radiotogical <95 CL: 67.C) - +67.C1 495 CI
Constitnents CVL uCirg Gl (CVL): “{(CI): - {CVL) (©ILy
H-3 244E-05 234E-02 6011 3146-06] 3.14506} 251E-05| 258605
C-14 4.64E-06 4.45E-01 1.14] 180507 180E-07] 4.66E-06| 4.67E-06
Ni-59 2.32E-07 223604 | STIEO2| 226508| 226E-08| 243E-07] 253807
Ni-63 2.29E-05 2.20E-02 364 221606 | 221606 | 240E05 | 250805
Co-60 5.36E-06 5.14E-03 132] 257607 257607 s5.40E-06| s5.446-06
Se-79 3.50E-07 336E-04 | 862E-02[ 5gE.08 | 6.58E-08| 4.53B-07] s5.52E07
Sr-50 1.19E-02 114] 29EH03 | 105E-02 | 1.426-02| 1.26B-02§ 133E-02
Y-90 1.19E-02 114 293E+03| 207E03 | 207E-03| 1.26E-02] 133E-02
Zr-93 1.73E-06 1.66E-03 0425| 304607] 3.04E07| 224E-06| 274E-06
Nb-93m 1.23E-06 1.13E-03 0303 2376.07] 237607 159E-06| 194E-06
Te-99 327E-05 3.14E-02 8051 161E05]| 242805] 4.13E-05| 495605
Ru-106 8.94E-10 8576-07| 220B04[ 23sp-10] 2356-10] 1.04E-09] 1.18E00
Cd-113m 9.71E-06 9.31E-03 239] 117606 | 117606 | 1.28E-05| 1.58E-05
Sb-125 234E-05 2.24E-02 376] 133E06 | 133606 237E-05| 239E-05
Sn-126 5.29E-07 5.08E-04 0130] 103607| 1.03607| 6.M4E07] 832E-07
I-129 6.32E-08 6.06E0s | 156E-02] 311E08| 4688 08| 708808] o.57E-08
Cs-134 6.20E-08 594605 | 152602 206E-08| 206E-08| 6.29E-08] 6.21E-08
Cs-137 8.63E-03 827| 212B+03 | 537E.03 | 6.50E03 | 887E03] 1.00E-02
Ba-137m 8.16E-03 783 | 201E403| 281E-03| 2.81E-03 | B26E-03| 8.26E-03
Sm-151 1.23E-03 118 3037 237604 237E-04| 1.59E-03| 1.94E-03
Eu-152 4.09E-07 1.92E-04 0101 56sE08 | 565E-08| 421E-07| 433E07
Eu-154 7.82E-05 7.50E-02 1921 713806 7.13E-06 | 1.04E-04 | 1.14E-04
Eu-155 2.41E-05 2.31E-02 54| 315606 3.15E-06[ 2.48E-05| 2.55E-05
Ra-226 L24E-11 119608 | 30SE-06| 3s5p-12| 3.58E-12| 1.56E-11] 1.87E-11
Ra-228 2.64E-10 2536-07| 648E-03[ 1 10E-10( 1.10E-10] 293E-10] 3.25E-10
Ac-227 7.32E-11 702608 | 1-80B03[ 220E-11| 220E-11| 9.17E-11] 1.10E-10
Pa-231 3.57E-10 342607 BTREOS| 729E.11| 727611 460E-10] $59E-i0
Th-229 1.23€-11 118608 | JO3ED6| s3gE-12| 538E-12| 134E-11{ 1.44E-11
Th-232 8.73E-11 837608 | 215E05| 233E11| 238E-11| 924E-11] 9.713E-11
U-232 1.01E-08 9.65E-06 | 248E-03 | 353500 [ 9.38E-09| 1.09E-08| 1.18E-08
U-233 3.90E-08 374805 | 959E-03 | 543E 08| 3.63E-08| 4.21808] 4.58E-08
U-234 6.10E-08 535603 | 1.50E02| s62608] s86E-08| 634E-08} 6.58E-08
U-235 253609 243606 | 6BE04| 233509 2438-09] 263800] 27mE®
U-236 1.82E-09 1.75E-06 | 448E-4| 163E-09 | 1.75E-09 | 1.89E09 | 196E-09
U-238 $5.86E-08 562605 | 144E02] 540E-08| 56308 6.08E-08| 631E-08
Np-237 1.12E-07 107604 | 275E02] s77E-08 | 842E08| 140E-07| 167E-07
Pu-238 1.698-07 16264 | 416B-02] 1.0sE07] 1.37E-07| 202E-07] 233E-07
Pu-239 5.30E-06 5.08E-03 1301 3.66E-06 | 4.46E-06| 6.13E-06] 6.92E-06
Pu-240 922607 $.34E-04 0227] 6.18E07| 767E-07| 108606} 1.23E-06
Pu-241 1.17E-05 1.12E-02 288] 734E-06| 9.47E-06] 1.39E05| 1.60E-05
Pu-242 6.60E-11 633E-08 | V62E-05 [ 401611 | s28E-n| 79360 ] 9.20E-11
Am-241 $.80E-06 $.56E-03 143| 278E-06 | 4.26B-06 | 7356-06] $.83E-06
Am-243 237E-10 227607 | S82E05| 142610 | 187E-10] 287E-10] 3.36E-10
Cm-242 172E-08 1656-05 | 423E-03| 2738-09| 273E-09 [ 1.78E-08| 1.84E-08
Cm-243 1.67E-09 1.60E-06 | 410E-04| 257610 287E-10] 173609 1.80E09
Cm-244 1.88E-08 18105 | 464E-D3| 4636.09| 463E-00| 237E-08] 267E-08
W8 CI. $7CI - +67CT 498 CI
(Mor:: (Mo “(Meor: (Mor
Totals M
Pu 5.64E-05 (L) s 139E-02| 255E05| 4.07E-05{ 7.21E-05| 871E-05
U T23E-04 | 165] 4231 666E-04 | 694E-04] 751E-04| 7.80E-04

$Density is calculated bassd 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-T-101
I__ Total Inventory Estimate®
Physical
Properties 95 C1 . 67C1 +67Cl .+95.CI
Total Waste 4.89E+05 (kg)| (102 kgal)| - — — e —
Heat Load 3.63E-02 (kvﬁ'i (124 BTU/r)| — 3.00E-02 | 338E-02| 3.7SE-02| 386E-02
[Bulk Densityt 127 @eo)] — — 126 126 127 127
Water wi%t 713 - — 708 7.1 716 72.0
TOC wt% C (w] 4.80E-02 — — 4.10E02| 445B-02] 515E-02| 5.48E-02
Radiologi “95.CI .. $7CL +67Cl- +95.CI
Constituents CifL. pClg ci (VL) (CiA) - (CVLY -~ {CVL) |
H-3 1 60E-05 127E-02 618] 2456-06) 245E-06]| 164E-05] 169E-05
C-14 3.06E-06 2.42E-03 18] 219E-07| 2.19E-07| 3.075-06] 3.08E-06
[Ni-59 1.64E-07 130E-04 | 633E-02] 306E08 | 3.06E-08| 171E-07| 1.77E-07
Ni-63 1.62E-05 1.28E-02 6.26] 3006.06 | 300E06) 169E-0s| 1.75E-05
Co-60 3.47E-06 274E-03 134] 223607 2236.07| 3.50E-06] 353E-06
Se-79 2.38E-07 188E-04 | 9IBE-02] s66E-08 | 5e6E08| 3.03E-07| 3.66E-07
Sr-90 9.01E-03 7.12| 348E+03} g12E03 | 8.55E-03| 9.46E-03 | 9.90E-03
Y-90 9.01E-03 712| 348EY03| 275E.03] 275E-03 | 947E-03 | 9.90E-03
2r-93 1.17E-06 9.25E-04 0452[ 2645.07| 2.64E07| 1.50E-06] 181E06
Nb-93m 8.39E-07 6.63E-04 0324] 204507 2.04B-07] 107E-06] 1.29E-06
Tc-99 2.13E-08 1.69E-02 824] 108605 | 1.59E-05[ 268E05| 321E-08
Ru-106 5 86E-10 4638-071 2.26E041 166610 1.66E-10] 680E-10] 7.65E-10
Cd-113m 6.45E-06 5.09E-03 249} 101606 101E06| 8.42E-06] 1.036-05
Sb-125 1.52E-05 1.20E-02 585| 109E-06§ 1.095-06] 1.53E-05) 155E-05
Sn-126 3.58E-07 2.83E-04 0138] 364E-08| 8.64E-08| 4.57B-07f s.s1E-07
1-129 4.12E-08 325E-05 | 159E02{ 207608 307E02] s.17E08] 6.19E-08
Cs-134 5.21E-08 41E05 | 201E02[ 257508 257E-08] 5.27E08] s.23E-08
Cs-137 712803 562| 275B+03 | so4E-03| 57603 { 7.28E-03| 8.01E-03
Ba-137m 6.73E-03 532 260E403| 332E-03| 332603 ] 6.80E-03| 6.79E-03
Sm-151 8.38E-04 0.662 324] 204E04| 204806 107E-03] 1.20E03
Eu-152 7.14E-07 S.64E-04 0275| 480E07| 48907 721E-07] 7.29E07
Eu-154 $.12B-05 4.04E-02 1981 58806 | s.88E-06 | 6.76E-05] 741605
Eu-155 4.24E-05 3.35E-02 164} 290505 ] 200E-05 | 4.28E-05 | 4.326-05
|Ra-226 116E-11 9.16E-09 | 4488-06 sosg.12| sosE-12| 1.4sE-11| 179E-11
Ra-228 1.68E-10 1336-07| 648E05| 701E-11]| 701E-11 | 187E-10] 207E-10
Ac-227 5 83E-11 a61-08 | 225E05[ 25711 | 257E-11] 770E-11 ] 9s0E-11
Pa-231 247E-10 19507 | 95SE-05| 6.60E-11] 6.60E-11] 3.13E-10] 3.76E-10
Th-229 7.90E-12 624609 | 30SE-06 | 348E.12| 3.48E-12[ 8.59E-12] 926E-12
Th-232 5.56E-11 439608 | 215E05 | yspE11| 152611 ] sase-11]| 620811
U-232 7.72E-09 6.10E-06 | 298E-03 | 6o4E-00 | 7.29E09| 8.24E09| s85E00
U-233 249E-08 19TE05] 960E03] 213508 | 232608 269E-08| 292E-08
U-234 2.19E-08 1.13E-02 847] 2146-05| 2.17E-05| 222B-05 | 225605
U-235 8.51E-07 6.72E-04 03281 §31E-07| 840E07| 861E-07] 8.70E07
U-236 1.28E-06 1.01E-03 04931 1246-06] 1.26E-06 | 130E06) 131E-06
U-238 161E-08 127602 62}| 15TE05] 159E-05 | 163E-0S| 1.65E-05
Np-237 7.63E-08 603E-05 | 294B-02} 417808} 5.86E-08 | 9.41E-08| 1.11E-07
Pu-238 6.45E-05 $.10E-02 2491 619805 | 632E05] 6.58E-05| 6.71E-05
Pu-239 1.79E-03 142 62| 17E-03| 176E-031 183603 | 1.86E-03
Pu-240 2.96E-04 0234 1M]| 284604 290E-04) 3.02E04] 3.08E-04
Pu-241 2.64E-03 208| LO2EH03] 253E03| 2585031 269E-00| 2.74E-03
Pu-242 6.99E-09 552606 | 270E03| 671B09| 68s6-00) 7.13E-09] 7.27E09
Am-241 3.96E-06 3.13E-03 153] 204806 | 298E-061 4.95E-06| 5.85E06
Am-243 1.53E-10 121607 | S90E05| 92411 ] 121108 185E-10] 2.16E-10
Cm-242 1.55E-08 1.22E-05 | 398E03| 628E-09| 6.28E09| 1.59E-08| 1.63E-08
Cm-243 117E-09 922E-07| 4SO0E-04| 2gsE.10| 288E-10f 1.21E09] 125E-09
Cm-244 1.21E-08 954E.06| 466E-03| 3026.09| 3.02E09| 151E-08] 17108
<98 CL -67:CL 67 CL - +98 C1
(Mor . (Mor  (Mor - (Mor
Totals M figig kg gmyogm) gl )
Pu 3.01E-02 (/L)) e 02| 2956-02] 3.08E-02] 3.13E02
U 0.203 | 3.826+04 |1 86E04 o198 o201 o020s] o208

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

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd qtr 1945 Diameter 75t
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank to 241-T-103
Integrity Sound Total Risers 10
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
{nterim Stabilization (IS) March 1981 Total Waste Volume 32,000 gal
Partial Interim Isolation (Pf) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable Interstitial Liquids 0 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 13,000 gal
Riser Number Size Saltcake 0 gal
7,12 12in Sludge 19,000 gal
Supernatant 13,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 65°F Date June 28, 1989
Maximum Temperature 80°F Montage Number 94080233-47CN
Date Oct 3, 1976 Photo Set Number 89-062732
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Auto/Manual ENRAF
Minimum Temperature 53°F Max Level 19.12 in
Date Feb 18, 1978 Date Aug 3 - Nov 17, 1996*
Elevation from tank bottom unknown Min Level 6.9in
Riser Number 8 Date Feb 15, 1995

§ Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev.

1

WASTE TYPES | mw cw 6L R TANK INFO: REFERENCES
cy oy e
AN : 530, **  WELTY 1988
(ANDERSON 1990) X DISH BOTTOM, 4 FOOT RADIUS KNUCKLE sxs  BORSUEIM AND KIRCH 1991
PRIMARY ADDITIONS WIR 75 FOOT DIAMETER TANK ¢ HANLON 1996!
00  McCANN 1982b
TIME LINE ¢00  McCANN {1983k, | & 1984 a-i)
(AGNEW 1995) NOTES:
1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.
2} INTERSTITIAL LIOUID LEVEL IS UNKNOWN.
3) IN JUNE 1993, INTERIM ISOLATION WAS
REPLACED BY INTRUSION PREVENTION.
) GLOSSARY_OF WASTE TERMS:
: FOR MORE COMPLETE DEFINITIONS
e - SEE APPENDIX A.
553 BL: B-PLANT LOW-LEVEL WASTE
bz L cw COATING (CLADDING) WASTE
g N £8: EVAPORATOR BOTTOMS
- = = N_ H IX: ION EXCHANGE
z z & < [ MW: METAL WASTE
W 3 - R: REDOX HIGH-LEVEL WASTE
o a3 2 . £ RIX: REDOX ION EXCHANGE WASTE
_W_ w W%, o * = WTR: WATER
448 23 K % " * g VOLUME
U - < 2% & *_ Lo N @ (GALLONS)
18' 218"+ 3 mw w s Z = 0 °© & = = — 606,500
1 : ) -0 (=4 - - o
T+ 8?2 e = 2 -2 = 3 — 573,500
< T ) o O & o 'a o] ) - ’
f » < © o = - o = w = ] =
16" 192" +-1 ] g 5 — 540,500 LEGEND
o] =
iR ﬁ M z — 307,500 TOTAL WASTE LEVEL (SUPERNATE}
. e =~ - TOTAL WASTE LEVEL {SOLIDS)
. 1 z L
147168 x5 4 — 474500 [ e SOLIDS LEVEL
=
T £ 7 sz - s41,500 | KL souos
o - =
12 144"+ 5 - » _
- 08,500 T TANK FARM
T R zZ % ~ 375,500 CASCADE
- o0
10' 120" 4 ‘r 2 o @ — 342,500
2 Bl @O
T = © LR 2% — 309,500
58 N 201
v ” [} N (o/o [} NV O
8 96—+ 2 = as <o — 278,500
z - M T 202
T u z mw w w — 243,500 @)
6 721 zEE ZZEZ2 % — 210,500 Nwwgtg
F KNUCKLE ¥ e 3 =3 DD Q
+ /| 1oP 2 3 w333 ] — 177,500 204
o
P 2. < Z< << 0 O
£ g #z Eddg 2 = 144,500
= > E> > > [}
T o i zZh Wiy z — 111,500 U.S. DEPARTMENT OF ENERGY
- Richiand Operations Office
2 oal — 78500 FLUOR DANIEL NORTHWEST. INC.
- KNUCKLE 241-T-102 SINGLE-SHELL TANK
L e -
/| orton 45,500 | WASTE & LEVEL HISTORY 1945-1996
o od }— wmﬂog — 12,500 SOUND/STABILIZED TANK
) . 3 WATCH LIST: N/A
-1 12 LI e e = [V SR EvT WG No. OATE
1945 50 B 24 ES-TKS-E95 |iver
SCALE NONE Ja08 no freer 1 o 1
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241-1-102

CONDENSER
HATCHWAY

NORTH

HEEL PIT
241-TR-028 SLUICE PIT

/\\\\ 241-TR-02C
Q
10

PUMP PIT

241-TR-02A

N6

Ref: Alstad 1993

W-72743
H-2-73060, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 204.86m [672.1ft]
(Pianka 1995)

il Al ARIEIE

0.38m [1.25f]
CONCRETE

22.86m [75.00ft]

4.04m [13.25f1)

0.30m {1,007t}
CONCRETE

5.49m [18.0fi]
Liner Height

3
6.35mm [1/4in] 0.30m [1.0ft] —-

W
STEEL LINER, W/ { TOP OF DISH ELEVATION

3-PLY ASPHALTIC X
WATERPROOFING 7.94mm [5/16in} 193.55m [635.0f1]
STEEL LINER

Ref: H-2-1741, Rev. 3
CVI 73550, dwg D-2

NOT TO SCALE
-35-
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[ Single-Shell Tank 241-T-102
TLM Solids Composite Inventory Estimate*
Physical
Properties -95:Cl.__-67.C1 -+67.Cl. +95:Cl
Total TLM Wal 1 10505 (k)] (190kgat)  —— — — — —
Heat Load 1.61E-03 (kW) (5S1BTUMY| SBEWM| | 3p03| 2116-03] 260E03
Bulk Density 1.54 (g/cc) o — 1.36 1.46 1.59 162
Void Fraction 0724 — — 0.709 0.714 0.745 0.767
Water wt% 508 —— — 473 488 538 58.5
TOC wt% C (w] 0 — — 0 0 0 0
95:CL . 67.CH  +67Cl: +95:C1
male/L {molé/Ly {moie/L) (mole/L) (mole/L)
64 246E04 | Z7IEH03 0866 126 203 240
S24 S21E+04 | 102E+04 494 509 539 554
0422 1.53E+04 | 1.69E+03 0266 0386 0.438 0.448
2.23E-03 756 835] 7726-04| 151E-03| 296E-03 | 367603
0 0 o 0 0 [ [
0 0 9 0 0 [ [
5.29E-03 691 763] 452603 s.11E-03| 537E03 | s.43603
¢ 0 ° 0 0 0 [
0251 3936+04 | 434E+03 0.167 0263 0.305 0313
1.12E-03 427 472| 386604 754E-04| 790E-03| 1.62E-02
[ 0 0 ) [) 0 [
o 0 ° 0 0 0 [
0.29% 7.T3E+03 854| 126E0 0.137 0371 0.412
1.75E-03 “q 491 547604 115E-03| 234E-03} 2.92E-03
200 222E+05 | 245E+04 172 189 209 217
0.470 1.90E+04 | 2.10E+03 0.149 0311 0.628 0778
0201 §.03E+03 666 | 592602 0.130 0215 0349
0486 1.90E+04 | 2.10E+03 0.203 0327 0.561 0.602
421E-02 2.60E+03 28] 181E02| 307E02| suse02| sovE02
S042- 1 8IE402 1 13E+03 125] 121802] 151E02] 2118-02] 2.40E-02
Si (as 510327} 1.80E-04 339 0363 | 1.53E-04| 166E-04| 192E.04| 204E04
F- 3 [ g 0 0 o )
CI- 8.03E-03 185 205] 250E03| 529E-03| 108E02} 134E-02
[CH3073- o 0 0 0 o o 0
EDTA4 0 ] () o 0 o Iy
HEDTA3- 0 0 0 0 [} [ 0
glycolate- 0 0 0 0 0 [ 0
aoctate ) 0 0 0 0 [ 0
loxalaiez- 9 [ 3 o 0 [} 0
DBP 0 g [ o o o Py
butanol 0 o 0 [ 0 [ 0
NH3 2.88E-05 0319] 3.52B02] 376606 | 1.24E-05| 5.26E-05| 8.29E-05
% 0 0 0 [ 0 0 0

*Unknowns in tank solids inventory are assigned by Tank Layesing Model (TLM).
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Single-Shell Tank 241-T-102

SMM Composite Inventory Estimate

Phyaical
Properties

95 Cl - 67CL . +67CI 95 Cl

Total SMM W

4.92E+04 (kg)

{13 0 kgal) — — —

Heat Load

0 (kW)

(OBTUM)|  — [ o o o

Bulk Density*

T00 (g/cc)

‘Water wt%

100

TOC wt% C (w]

[

Chemical
Constituents

mole/L

95 CL: -67.CL +67CY
{mole/L) (wnicle/L)

%
8

[Na+

Al3+

Fe3+ (total Fe)}

[Cr3+

Bi3+

La3+

Fga+

[zraszroomz

[Pb2+
(Ni2+

PO43-
5042+
Si (as §i032-)

F-

CI-

[C6HS073-

[EDTA4-
[HEDTAS-

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

2| o| of o] o} o] o o] of o o] of o o] o] o] o] of of o] of | e} o] 5| o
of of o] of o] o] o} o] o o] o] o] 2| o] o of o] of 2| o] o| o] o] o} of o
oflelole]e|elole]e]e|e]o]o]e]o]olc]le]e|ole]le]ec]e]e]o
olofefojoleo|o]e|o]e]ecle]ojele]|e]o|o]lc]c]e]|e]e|a]|e]e

glycolate-

acetate-

oxalate2-

[DBP

|butanol

of of o] o o

o] of o} o] =
of of o] o o
olele]ale
olole]ole

-

[]

IFO(CNM

[]

oo olole]ec]e oooeeoacocoooooeocoooooco@é
ole olojole]e aocoooooooacocoaeeccocoeoo[j%

o} of
o)
oo

*Density is calculated based on Na, OH-, and AIQ2-.
1Water wi% derived from the difference of density and total dissolved species.
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HDW Model Rev. 4

Single-Shell Tank 241-T-102
Total Inventory Estimate®
'thsiul

Properties 95 CI' “67CI - +61CI 495 CI

Total Waste 1 60403 (k)] G2okga)] — — — —
Heat Load 1.61E-03 (kW) (5.51 BTUM)| — 6.13E-04 | 1.12E-03 | 2.11E-03 | 2.60E-03
Bulk Densityt 1.32 (g/cc) e - 1.22 127 1.35 137
Water wi%t 66.0 — — §2.9 642 68.6 724
TOC wt% C (w} o . - o ) o )
Chemical -95'CI ;- “67.CI ;. +67.C1 495 CI
Constituents| - - mole/L ppm kg {mole/L) (mole/L)  (mole/L) (mole/L)
[Na+ 0.974 L70E+04 | 271E+03 0514 0.746 1.20 1.42
AD+ L 637E+04 | 1.02E+04 293 302 320 329
Fe3+ (ol Fe) 0.250 TOSE+04 | 1.69E+03 0158 0229 0.260 0266
Cr3+ 1.33E-03 523 835] 459E-04] 8.95E-04| 1.76E-03 | 2.18E-03
[B5+ 0 0 0 0 [ o o
La3+ 0 0 0 o ) o )
Hg2+ 3.14E-03 478 763 ] 268E-03 | 3.04E-03| 319803 322B-03
Zr (as ZrO(OH)2| 0 0 0 o o ) o
0.173 272E+404 | 434E+03 | 994E-02 0.156 0.181 0.186
6.63E-04 255 472] 229E04] 448E-04)| 4.69E-03| 962E-03
o 0 [ [ [ 0 ]
0 0 o ) 0 0 [
0.176 5.3SE+03 84| 748803 | SE-2 0220 0.245
1.04E-03 307 4911 32s5E.04| 683E-04] 139E-03| 173E-03
E] TS3E+05 | 245E+D4 02 T2 124 129
|No3- 0279 T31E+04 | 2.10E403 | §826.07 0.185 0373 0462
[NO2- 0.120 4.17E+03 66| 3s51E02| 7.70E-02 0.163 0.207
Ca3z- 0289 T31E+04 | 3.10E+03 0.120 0.194 0333 0358
[PO43- 2.50E-02 1.80E+03 288 107502 182E.02]| 3.08E-02] 3.54E-02
SO42- 1.08E-02 784 125| 718603 | sosE.3 | 125802] 143E02
Si (as 5i032-) 1.07E-04 20 0363| 911B-05| 989E-05| 1.14E-04{ 121E-04
F- 0 0 ] 0 o o o
Cl- 4.77E-03 128 205] 149E-03 | 3.14E-03 | 6.40E-03| 7.98E-03
C6H5073- 0 0 0 o o a o
E\‘- 0 0 0 [ [ 0 o
HEDTA3- o [ [ ° o ° o
lycolate- ) 0 0 ° o [ o
acetate- 0 [] [ 0 0 0 o
oxalate2- 0 0 [ ° o ) o
DBP G 0 o o ] [ 0
butanol 0 0 0 0 0 0 [
NH3 1.71E-0S D230| 35B02] 1 6aE06| 739E06] 12605 492605
l;T)u- 3 0 0 o 0 ) )

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

Single-Sheli Tank 241-T-102
TLM Solids Composite Inventory Estimate*

Physical

Properties 95 C1  67C1  +67CI +95 CL
Total TLM Wa} 1 10E+05 (k)| 90kga)| . — —
Ecn Load 1.61E-03 (kW) (551 BTUARD|  — 613E-04| 112E-03| 2.11E-03| 2.60E-03
Bulk Density 154 (gfec) — — 136 146 1.59 1.62
Void Fraction 0724 — — 0.709 0714 0.745 0767
Water wt% 508 — — 473 48.8 53.8 58.5
[ TOC wt% C (] g — — ) o o )
Radiotogical <95:Cl: 67 CL .. #67.CL: 498 :ClL
Constituents CilL nClg [ QL) = (CVL) ~(CVLy " (CULy
H-3 5.95E-07 388E-04 | 428E-02[ | 43E07| 3.058-07] 1.01E-06] 154E-06
C-14 3.56E-07 232E-04 | 236E-02| 5715.07| 3.17807] 3.90E-07] 4.18E-07
Ni-59 2.97E-08 194E-05 | 214E-03 | 160E08 | 2.29E-08] 157E-07] 3.13E-07
Ni-63 2.86E-06 1.86E-03 0206] 148E-06| 218E-06| 157E-05| 3.13E05
Co-60 1.06E-07 691E-05 | T63E03 | 354608 ] 7.10E-08

Se-79 2.29E-08 149E-05 | 165E-031 121E08| 1.75E-08

S1-90 1.85E-03 121 1331 704E-04 | 1.28E-03

Y-90 1.85E-03 121 1337 705E-04] 1.28E-03

Zr-93 1.08E-07 7.05E05| 779E-03| s75E08| 831E-08

Nb-93m 8.38E-08 546E-05| B.03E-03| 467E-08| 6.53E-08

Te-99 7.56E-07 493604 | 344E-02[ 399807[ s5.79E-07

Ru-106 1.67E-10 1.09E-07 | 120B-05] s036-11] 1.09E-10

Cd-113m 4.25E-07 277E-04 | 306E-02| 178E-07| 102E07

Sb-125 5.54E-07 361E-04 | 398E02]| 168807 362607

Sn-126 3.47E-08 226605 | 250E-03| ygE08| 265E-08

1-129 1.44E-09 939607 | 1M4E-04 [ 754E-10] 1.10E09

Cs-134 3.66E-08 238505 | 263E-03| 10E-08] 239E-08

Ca-137 2.138-03 139 153 | go6E-04 | 147603

Ba-137m 2.01E-03 1.31 145| 762604 | 1.39E-03

Sm-151 8.39E-05 5.46E-02 6041 4.50E-05 | 6.46E-05

Eu-152 5.93E-07 3.86E-04 | 4.26E-02| 5384E.07| 58BE07

Eu-154 2.07E-06 1.35E-03 0.149] 668507 137E-06

Eu-155 4.28E-05 2.79E-02 308| 422E05| 4.25E08

Ra-226 1.SSE-11 1.01E-08 | L1IE-06| 420E-12| 420612

Ra-228 4.82E-08 3.14E-05 | 346E-03 | 474E.08 | 4.78E-08

Ac-227 1.48E-07 9.61E-05 [ 1.OSE-02| 120E-07] 141E-07

Ps-231 2.18E-07 142E-04 | 15TE02| 634608 | 1.83E-07

Th-229 2.18E-08 142605 | 1.57E-03 | 215E-08 | 2.16E-08

Th-232 224E-09 1.46E-06 | 16IE-04| 675E-10 | 1.46E-09

U-232 2.48E-06 1.62E-03 0179 297508 | 13406

U-233 9.65E-06 6.28E-03 0.694| 1.15B-07 | 5.20E-06

U-234 2.74E-03 1.79E-02 157 146E-05 | 2.15E-05

U-235 118E-06 7.70E-04 | 851E-02[ 657E.07| 9.38E-07

U-236 482607 3.145-04 | 34TE-02[ 970B-08 | 3.03E-07

U-238 2.69E-05 1.75E-02 193] 48605 | 2.13E08

Np-237 528509 344E06| 380E4| 262509 | 3.96E-09

Pu-238 5.56E-05 3.62E-02 400] 393E.05 | S.1RE-05

Pu-239 2.32E-03 151 167] 1.64E-03 | 2.16E-03

Pu-240 4.12E-04 0.268 296| 291E-04 | 3.84E-04

Pu-241 445603 290 3201 314g.03| 4.15B-03

Pu-242 1.25E-08 8156-06 | SOIE04| gasg09| 1.17E-08

Am-241 4 46E-07 291E-04 | 321E02| 143507 295E-07

Am-243 4.62E-12 301809 | 332E-071 41g.121 3.02E-12

Cm-242 R S0E-09 553E-06] SEY §375.00] 343E-09

Cm-243 234E-10 1.52E-07] 168E-051 330E-108 232E-10

Cmn-244 1.75E-10 114507 T30E05 | 530611 LIAE-10

B B <
Moor (Mor i i{Mer: " (Mor

Totals M pyle kg gLy gl) ogh) gLy |
Pu 391E-02 (@L)] — 281 2766-02] 3656-02] 407E-02] a2E02
U 0.339 | SIPEFOI| SROEX03 | ouss|  o268|  o0a72| 03w

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

Single-Shell Tank 241-T-102
SMM Composite Inventory Estimate

95 Cl - 67CEH: +67CI +95 CI

4.92E+04 (kg) 03.0kgat)| e — — - —

0 (kW) ©BTUAY|  — ] [ [} 0

1.00 (g/cc) - — 100 100 100 1.00

Water wi%t 100 - — 100 100 100 100
TOC wi% C (w| o P — [) 0 ) 0
Radiological <95 CL. . 67.CL: . +67CI . +98 CI
Censtituents CVL aCifg Ci {GVL) - (CifLy - (CIL) - :{CIL)

ololo]e|efelale]lelo]e]e]e|c]ciclc]lols]ola]ale]lc]alolalclela]alec]e]eic]o]e]|e]cicie]|cic]s ]|

ololele]elelelelele]alofelola]ec]olclo]e]ec]eic]clele]c]e]|cloiclc]oleic]=]]ole]elc]e]lo]e]e ]
olelelolele]|e]ele]lelele]leiclc]|eclele]lc]e]alo]leole]|eofe]e|e]lelele]e]e]ele]e]e]elelolc]a]e]o]|<]e
of o| o of o o] o] o] o o} ol o] o] of o] o] of o| o] o] sf o] o] 5| 5| o 5] 5| 2] of o) o o] o] o] ol o] o] &f ol of of ol o] | =
elelele]e]eleolelelelelele]e]lec]eclelc]alelololole]|o]lo]elec]elc]e]olole]clclele]ec]ec]c|c]le|clele
olelefe]elelolelole]lolo]e]e]ec]ele]c]ec]ele]lec)ele]c]eclieclelclo]e]e]|clecjolo]c]lo]olo]a]c]cla]=]e

Cm-242

(Cm-243

[Cm-244 0
S €I %7 CT - 167CI. 495 CI
Mor: (Mor:  (Mor:: (Mor

Totals M pER kg g gy gAY gl

Pu o @] — | o] of [ [ ]

U [ o} o] o] o] o] o

*Density is calculated based on Na, OH-, and AlG2-
+Water wt% derived from the difference of density and total dissolved species.
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TANK 241-T-103 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th gtr 1945 Diameter 75 ft
Removed from Service 1974 Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank none
Integrity Assumed Leaker Total Risers 11
Assumed Leaker 1974 WASTE VOLUME (HANLON 1996l)
Interim Stabilization (IS) Nov 1983 Total Waste Volume 27,000 gal
Partial Interim Isolation (Pt) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable Interstitial Liquids 0 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number Size Saltcake 0 gal
2,7 12in Sludge 23,000 gal
Supernatant 4,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date July 3, 1984
Maximum Temperature 78°F Montage Number 94080233-43CN
Date Oct 3, 1976 Photo Set Number 84-04685
Elevation from tank bottom unknown SURFACE LEVELS
Riser Number 8 Devices Manual ENRAF
Minimum Temperature 50°F Max Level 17.37in
Date May 3, 1980 Date Oct 2, 1996
Elevation from tank bottom unknown Min Level 4.7 in
Riser Number - 8 Date Nov 8, 1991, Jan 5, 1992

§ Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev.

1

WASTE TYPES|MW cwW BL R TANK INFO:
TIME LINE mm\ RIX CONSTRUCTED 1943-1944 00 G
NOMINAL CAPACITY: 530,0 AL
(ANDERSON 1990 IX DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
75 FOOT DIAMETER TANK
PRIMARY ADDITIONS WTR
TIME LINE
(AGNEW 1995)
<
=
=
o
W
= X
2 .
w2 e a
5e &
LA 3 o 52
z =z [ * - =
HoH m S o . m*\v_lJ
— S Q o R
[ w z = Lx o
- = * . 2% VOLUME
i R < - Lt Q = ~ S
Q 5 £ . m . -, {GALLONS)
18' 216"+ & ¥ o < z 2 e £z — 606,500
W g - ° z oz -
T >3 = - & g o — 573,500
. » T < ] o e & = o,
16' 192"+ 5O = 2 ) — 540,500
[se]
+ > — 507,500
14' 168"+ g — 474,500
N
+ Hs 5 — 441,500
12' 144”4 w W — 408,500
5 b
-+ z g — 375,500
Ll —
10" 120"+ N b m — 342,500
=~ fou z
+ N uw/u o — 309,500
. " - S 25
8' 96" 4 s = as — 278,500
— = N
T g S sz — 243,500
=
1%}
6 72+ < ¢ z% ~ 210,500
KNUCKLE 2 ~% ¥ 22 3
-.\\ 0P £ oe £ 55 @ — 177,500
4 48 £ Suw g 22 = — 144,500
2 Mm w 58 111,500
1 o — .
g B2 £ 28 ¢
2" 2474 = Z Y4 7 — 78,500
F KNUCKLE
-.\\ BOTTOM X — 45,500
o d |, — DIsH —
o 0 BOTTOM e 12,500
-1 127 LIS S T B — - 1 — 0
1945 50

REFERENCES

*  ANDERSON 1990

*%  WELTY 1988

*%¥%  BORSHEIM AND KIRCH 1991
©  HANLON 1996l

©0  McCANN 1982b

NCTES:

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

INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

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

oon

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

BL: B-PLANT LOW-LEVEL WASTE
Cw: COATING (CLADDING) WASTE
£B: EVAPORATOR BOTTOMS

Ix. ION EXCHANGE

MW: METAL WASTE

R: REDOX HIGH-LEVEL WASTE
RIX: REDOX ION EXCHANGE WASTE
WTR: WATER

LEGEND

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

FZ77} sous

T TANK FARM
CASCADE

U.S. DEPARTMENT OF ENERGY

Richland Qperations Office
FLUOR DANIEL NORTHWEST, INC.

241-T-103 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1945-1996
ASSUMED LEAKER/STABILIZED TANK

WATCH LIST: N/A

DWG NO. BATE

ES-TKS-E96

SIZE | BLDG NO.
B _ 241

1/97

SCALE NOME

Jucs wo. kreer 1 oF 1
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HNF-SD-WM-ER-351, Rev. 1

241-T-103

/—MH SHOWN ON H-2-73054, Rev. 2
NOT SHOWN ON W-72743

CONDENSER
HATCHWAY

NORTH
HEEL PIT
241-TR-038 SLUICE PIT
241-TR-Q3C
PUMP PIT
241-TR-03A
Alstad 1993
W-72743
H-2-73054, Rev. 2
TANK RISER LOCATION
Approximate Grade Elevation 204.67m [671.5f1]
(Pianka 1995)
PR Arlmlim LR

4.04m [13.2511]

f

T

0.38m [1.25f1]
CONCRETE

22.86m [75.00f1]
0.30m [1.00ft}

CONCRETE
5.49m [18.0ft]
Liner Height
6.35mm [1./4in] 0.30m [1.0f] = /
R, W/ i
iIEEIY‘ kIS';E{ALTIC TOP OF DISH ELEVATION
WATERPROOFING 7.94mm {5/16in] 193.24m (634.0f1)
STEEL LINER
Ref: H-2-1741, Rev. 3

CVI 73550, dwg D-2

NOT TO SCALE
—46-
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-103
TLM Solids Composite Inventory Estimate®
<95 Cl - 67CI +67CI . +9%°C1
LO4E+05 (kg) (18.0 kgal) — - — — —_
1.52E-03 (kW) (5.20 BTU/hr) e S2B04] 1 p3p.03| 202603 251E-03
153 (g/cc) — e 135 145 158 162
Void Fraction 0.743 — — 0.726 0.732 0.768 0.788
Water wi% 510 . e 47.3 489 54.3 593
'TOC wt% C (w! 0 e - 0 0 0 0
Chemical 95°CL. 67 ClL . +67CI. 495 C1
Constituents| - male/L kg - (mol&/Ly {mole/L) (molfl_l,l {mole/L)
Na+ 145 218E+04 | 2.27E+03 0.633 104 186 225
AL+ 553 977E+04 | 1.02E+04 S22 538 569 S84
[Fe3+ (tol Fe) 0.438 1.60E+04 | 1.67E+D 0275 0.401 0.456 0.467
Cr3+ 2.28E-03 777 BO8| 7396041 1.52E-03 | 3.05803| 3.30E-03
I'n'fn 0 o ] o o 0 [
La3+ 0] 0 0 o o 0 )
Hg2+ $.S8E-03 73 763 | 477603 | 540E03| 567E-03| 5.726-03
Zr(w ZO0R2| 0 0 G o ) [) 0
Pb2+ 0.308 4VIE+04 | 4.34E+03 0177 0278 0322 0331
Ni2+ 1.14E-03 439 456] 370E04] 758E04] 831E03] 17iE02
S+ g 0 o 0 0 0 o
(Mn+ 0 0 0 0 0 0 0
Caz+ 0308 B.09E+03 11 361E03 0.140 0387 0430
K+ 1.83E-03 467 4861 s61E04| 1.206-03| 246E-03| 3.07E-03
Oh- 206 2.29E+05 | 2.38E+04 176 193 218 223
NO3- 0.492 2.00E+04 [ 2.08E+03 0.153 0.325 0.658 0817
NO2- 0212 6.39E+03 665 | 622602 0.137 0.290 0.368
C032- 0408 160E+04 | 167E+03 0.109 0240 G487 0.531
PO43- 222802 1.38E+03 144] 954603 | 1.626-02| 27E-02| 3.15E02
5042 TAIEGT 867 922| 774603 | 1.09E02] 173802 203802
i (a3 51032-) 947605 74 0181 go9E-05| B78E-0S| 101E-04] 107E-04
F- T T 7 0 o 0 [
Cl- 8.40E-03 195 2031 258603 | s.51E-03| 1.13E-02] 141E-02
[CoH5073- o 0 0 o 0 [ o
EDTA4- 0 G 0 0 0 0 ]
HEDTAS- 0 0 0 0 0 [} 0
glycolae- o 0 0 [ 0 0 0
acetate- 0 0 0 0 [ [ [
oxalate2- 0 0 0 0 [] 0 [
[BBF 0 o 0 o 0 0 0
[butanol 0 2 o [ 0 0 [
[NH3 3.03E-05 0338] 351E02] 285506 1.31E05} 5.545.05| 874E-05
[FeCyss 0 0 o o [] 0 [

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-103
SMM Composite Inventory Estimate
Phyxical
Properties 95 Cl.. “67.C1 +67CY '+98 C1
Total SMM W | 3 68E+04 (kg) (Q00kga|  — — — = e
Heat Load 8.37E-03 (kW) {28.6 BTU/r)| — J.0TE-03 | 7.75E-03 | 8.66E-03 | 894E-03
Bulk Density* 1.08 (g/cc) e e 1.06 1.07 1.09 1.09
Water wt% 872 — — 85.4 862 883 89.5
TOC wt% C (w| 0.155 — — 0.134 0.144 0.166 0.176
Chemical 95 CL:+67.CL . +67.CL:. 495:Cl.
Constituents| - :m (mole/L} (mole/Ly {mole/L) (mole/1)
Nat 1.89 4.04E+04 | 1.43E+03 152 L7 205 220
A3+ 0.213 S3IE+03 195 0.185 0.200 0.225 0237
[Fe3+ (total Fe) 1.68E-03 872 321| 1.07603{ 1.37E-03| 2.00E03] 230603
Cr3+ 1.85E-02 893 328] 147602 1676-02] 197E-02] 206E-02
Bi3+ 3.1IE-0S 6.02 0221 ] 263805 | 287605 335E-05] 3.58E-05
La3+ 3.67E-10 472E05| 174E06] 365E-10{ 3.1SE-10| 4.19E-10] 4.68E-10
Hg2+ 7.66E-07 0142] S24E-03| 73s5E.07] 750E07] 781E07] 796E07
Z1 (as ZrO{OH)2| 4.10E-06 0347] 127E-02| 3.43E.06| 3.72E-06| 4.37E-06| 472606
IP_hB 1.14E-04 219 0806| 952605 1.04E-04] 1245:04] 133604
N2+ 7.19E-04 39.1 144| 674E04| 696E-04] 7.42E-04 | 7.65E-04
0 0 0 0 [ 0 0
9.73E-04 9.5 V821 676E04| 822604 112503 12703
3.65E-03 138 48] 2776.03| 32003 | 410803 | 454E03
8.25E-03 299 1101 64303 | 720803 9235-03] 102602
137 216E+04 794 117 1.28 1.47 156
0534 3.07E+04 | 1.13E+03 0455 0.501 0.550 0.566
0373 1.59E+04 588 0247 0305 0438 0.502
7.78E-02 4.33E+03 191 emE02| 724E-02] 30E-02] s67E02
422603 37 137] 341E03| 381E03| 442E03] 4siE03
3.78E-02 3.36E+03 124] 7156-02| 292E-02| 466E-02] 543E02
1.25E-02 326 120] s30E03| 1.osE02] 147E-02] 1e8E02
1.37E-03 242 0889 | 101E03| 117E 03] 1s5B03] 170E03
311E-02 1.02E+03 3751 2388-02] 2.756-02| 3446-02] 3.72B02
C6HS0T3- 8.16E03 TA3E+03 526] 7565.03| 786E-03| 847603 B76E03
EDTAS- T4EDA ] 1401 478605 9.41E05] 191E04] 239E04
HEDTA3- 2.57E-04 65.2 240] 681E-05| 1.60E-04| 353E04] 448E04
lycolste- 1.60E-02 1.1E+03 08| s1gE03| 1.19502] 200802] 238E02
acetate- 1.02E-04 559 0205 | 20605 | s.238-05] 1.126-04] 1.21E-04
[oxalate?- 4.80E-10 3S2E05 | 144E06 | 426E.10] 4.52E-10| 5.08E-10| S535E-10
DBP 4.53E-03 882 324] 349603 4.00E03] s05E03] Ss5E03
[butanol 4.53E-03 30 U4l 349803| 400E03| sosE03] sssE03
NH3 9.60E-03 151 556 4838-03] 671E03| 1.336-02] 176E02
Fe(CN)64- o o o [ 0 ) [)

*Density is calculated based on Na, OH-, and A1O2-.

tWater i derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Modeli Rev. 4

| Single-Shell Tank 241-T-103
Total Inventory Estimate®
Physical
[Properties 95 CL  67CI - +67CL - +95.Cl1
Total Waste L41E+0S (k%i @70kgal)l  — — — — —
Heat Load 9.90E-03 (kW)| (G38BTUMD)|  — BS9E-03 | 927603 | 1.04E-02] 1.09E-0Z
Bulk Densityt 138 (g/cc) — e 1.26 132 1.4] 1.4
Water wt%t 0.5 — e 57.2 58.6 63.2 613
TOC wt% C (w] 4.05E-02 . — 346E-02| 3.75E-02 | 435E-02| 463602
Chemical B5.CI 67 CI: 467.CL %95 a
Constitnents]: - ‘mole/L ppm {mole/Ly (mole/L) {mole/L) {mole/L)]
Nat 160 2.67E+04 | 3.75E+03 104 132 187 214
Al3+ 376 7.36E+04 | 1.04E+04 355 3.65 387 397
Fei+ (iotal Fe) 0293 T19E+04 | 1.67E+03 0184 0.268 0304 0312
Cr3+ 7.70E-03 291 409] 6426-03| 709603 | 8228-03] 8.72E03
[B_i:H 1.04E-05 157 0221 | 37806 9.56E06] 1.12E-05] 119E-08
Lad+ 1.22E-10 1.23E05 | 1.74E06 | 884E-11] 105E-10] 140E-10] 136E-10
Hg2t 3.T2E-03 542 7631 318603 | 3608-03| 3.78E-03] 381E-03
Zr (s ZrO(OR)Z | 137E-06 S0SE02[ 127E-02| 1 16E06 | 1 24E06| 14606 I157E-06
Pb2+ 0205 3.08E+04 | 4.34E+03 0.118 0.185 0214 0.220
Niz+ T.00E03 <6 8001 478E-04] 741E04] 578E-03| 1.16E-02
o 0 0 0 [ [) [
3.24E-04 129 182] 226804 274504 | 3.75E-04 | 423E-04
0.207 6.01E+03 848 | 6.93E-03| 9.42E02 0.259 0.288
3.97E-03 113 1591 311E03| 354603 430E03] a81E03
142 TTSE+0S | 246E+04 122 133 148 153
0.506 228E+04 | 3.2JE+03 0.276 0392 0619 0.726
0.266 S.48E+0) | 1.25E+03 0.164 0215 0319 0371
0.298 L30E+04 | 1.83E403 | 934E02 0.186 0.350 0.380
1.62E-02 1.12E+03 157] 777603 | 122602] 1.966-02] 2.24E-02
2.20E-02 1.53E+03 26| 16sE02| 191E02| 249E02] 275E02
4.24E-03 86.5 122] 283803 | 352B-03| 496E-03| 5.66E-03
4.58E-04 631 0889] 338E-04] 300E04]| 5.16E-04| 5.66E-04
1.60E-02 410 578] 120602 140E02| 1.79E-02] 1.98E-02
C6H5073- 272E-03 373 5261 2.50603| 2628-03] 2.826-03| 2.926-03
EDTA4- 4.76E-05 9.95 140] 15905 | 314805 638E-05| 7.07E-08
HEDTA3- 8 55E-05 17.0 2401 227605 | 534505 1.18E-04] 149E-04
glycolate- 5.32E-03 290 4081 270E-03 [ 3.98E-03 [ 666603 7.94E-03
acetate- 3.40E-05 1.46 0205 276E05| 3.08E-05] 3.73E-05| 4.05E-05
oxalate2" 1.60E-10 102E-05] 144E-06] (42E-10| 1516-10] 169E-10] 1.78E-10
DBP 1.51E-03 230 3241 16603 ] 133503 | 168E-03| 1.85E-03
butanol 151E.03 812 141 1168-03 | 133603 1.68E-03| 1.85E-03
NH3 322803 398 S60] 163603| 226803 | 4.45E-03] 5.88E-03
’%&» o 0 0 [ o o 0

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
+Water wt% derived from the difference of density and total dissolved species
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HNF-SD-WM-ER-351, Rev. 1

HDW Modei Rev. 4

L Single-Shell Tank 241-T-103
TLM Solids Composite Inventory Estimate®

Physical
Properties 95 CI 67C1  +67C1.+98 CI
Total TLM Wa| | 04£+05 (kg) (180kgal)] — — — —
Heat Load 152E-03 (kW)| (520BTUNY| 522604 | 103E-03{ 2026-03] 251E-03
Bulk Density 1.53 (/ee) — — 135 145 1.58 1.62
Void Fraction 0.743 — — 0.726 0.732 0765 0.788
Water wi% S0 - — 4713 489 54.3 593
TOC wt% C (w] o - — [ ) o 0
Radiological =95 :CL. “$7.CL +67.CL: “495.CJ
Constitueats Cin. e’ Ci (CVL) (G (CVL) - (CVL)
H-3 5.75E07 377604 | 3926021 992E08 | 260507] 102E06] 157E-06
C-14 2.24E-07 147604 | 1S3E-021 1 73E07( 199E-07] 250E07] 2.75E07
Ni-59 2.60E-08 L7IE-05 | VT7E-03| 1.16E.08 | 1BSE-08] 161E07| 325607
Ni-63 2.55E-06 1.67E-03 0174] 1096-06] 183E-06] 161E05| 3.26E05
Co-60 1.09E-07 716605 | T4SE-03| 347608 7.23E08| 147E07| 183E07
Se-79 2.02E-08 132805] 138E03| 384E09| 1.46E-08] 2.59E-08| 3 14508
Sr-90 1.84E-03 121 126] 632604] 124603 2456-03| 3.03E03
Y-90 1.85E-03 121 126] 633804 | 1.246-03] 245E-03| 3.03E03
Zr-93 9.55E-08 625E-05 | 6SIE03 | 419£-08 | 688E08| 122807] 1asE07
Nb-93m 7.22E-08 . 473E0s| 492E03[ 330508 528E08] 9.18E.08| 1.11E-07
Te-99 6.69E-07 438604 | 435E02[ 290k 07| 481B-07] 857E-07] 1o4B06
Ru-106 1.77E-10 116E-071 120B-051 s3iE-11] 1asE-10] 238610 298E10
Cd-113m 4.10E-07 269E-04| 279E02| 1506.07| 281E-07] S40E07] 665E07
Sb-125 5.83E-07 382604 ] 397E02] 176E07| 381E07] 786E07] 982607
Sn-126 3.08E-08 20105 210E03 1 133E08] 221E08] 395608] 478608
129 1.28E-09 8388-07] 872E05| s554E10] 920E-10] 1.64E09| 199E-09
Cs-134 3.86E-08 2536-05 | 263E-03| )16 08| 252E08] s521E.08] 6.516.08
Cs-137 2.12E-03 139 144] 725604] 143603 | 2826-03| 3.49E.03
Ba-137m 201E-03 131 7] 686804 ] 1.35E-03 | 266603 | 330E-03
Sm-151 737E-05 4.82E-02 502] 3266-05| 5.328-05| 942E-05| 11404
Eu-152 6.22E-07 4.07E04 | 424B02] 613607] 6.18807] 627E-07] 632607
Eu-154 2.15E-06 141E-03 0146 | 6708-07| 141E-06] 289E-06 | 3.60E06
Eu-155 44705 2.936-02 304] 440E-05 | 443E-05] 450E-05] 453E05
Ra-226 B68E-12 5.698-09 | SSEOT| 394E12] 2746-12] 1E11| 266E-11
Ra-228 5.08E-08 3.3360s| 346E0| soiE08| soseos] s12E-08] steE08
Ac-227 1.56E-07 102E-04) VOSE-02] 126E.07] 1.49E-07] 160E07] 1.64E07
Pa-231 231E-07 151B04] LSTE02| s60E08] 193E-07] 253E.07] 275607
Th-229 2.30E-08 151E0s| VSTE-O3 | 227608 | 228E-08] 232E-08] 234E408
Th-232 237609 155606 | VSIEM| 713600 | 1.556-09| 320E-09| 3.99E09
U-232 2.62E-06 1.72E-03 0179] 313E-08] 141E-06| 318806 3.50E06
U-233 1.02E-05 6.67E-03 0654} 121E-07| 549E-06 | 124E-05| 136E0s
U-234 213E-05 1.40E-02 145] 779606 | 1508.05| 24305 2.59E08
U-235 9.05E-07 $.938-04 | 6.17E-02]| 350E-07| 6.46E-07] 1.03E06] 1.09E06
U-236 4.60E-07 301B04| 3BE02| s36E08] 271E07] 5.48E07] s97E07
U-238 2.07E-05 1.35E-02 141] 788E06| 1476-05| 234505 25005
Np-237 4.80E-09 304806 | 327E-04 | 1.99E09 | 3.406-09| 6.20805] 7.55E09
Pu-238 5.87E-05 3.84E-02 400/ 414E-05] 54705 | 6.11E05] 634E05
Pu-239 244E-03 1.60 167] 173803 228603 2354E-03| 264603
Pu-240 4.35E-04 0.285 296] 307604 405E-04| 452604] a70E04
Pu-241 4.70E-03 308 30| 332603 | 438E03| 489803 s08E03
Pu-242 1.326-08 8.65E-06 | 900E-04| 934 09] 123E08] 138E08| 143E08
Am-24] 4.64E-07 304804 | 3V6E-02] 1 44E07| 3.05E07] 624E07] 7.79E07
Am-243 4.35E-12 3188-09| 331E07] yg7E12| 3178-12] 6.54E-12] 8.17E-12
Cm-242 8.96E-09 5.868-06 | S.10E-04]| 382E.00| 8.89E-09] 902E-09] 9.09E05
Cm-243 247E-10 162607] L68B05| 243810 ] 2456-10] 249E-10] 2.50E-10
Cm-244 1.84E-10 121E07] 126E05| ss6p.11] 120810 2496-10] 3.11E-10

~95:CI 467 CI: - 467:C1 ' +9%8 CI

Mor . (Mor. " (Mor  (Mor
Totals M pelg kg ¢/1) yL) L) YL
Pu 4.13E-02 (/L) — 281 2926-02]| 3.85E02| 430E-02] 4.46E-02
U 0260 40| 42403 | ooE02] ous5|  o0295]  oaia

*Unknowns in tank solids inventory are nssigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Sheil Tank 241-T-103
SMM Composite Inventory Estimate
95 CI. _-67CL. +67.CI . +95.CI
3685404 (k)| 9.00kgah)]  r — — — -

8.37E-03 (kW)| (286 BTUMD]  oee 707E-03 | 7.756-03 | 8.66E-03 | 8.94E-03

Bulk Density* 1.08 (g/cc) — — 1.06 1.07 1.09 1.09
Water wt%? 872 - — 854 86.2 88.3 895
TOC wt% C (w] 0.185 - — 0.134 0.144 0.166 0176
Radiotogical 295, CL:. H7CL +67.CI. 498 CI
Constituents| - CUL pCilg Ci ©iLy (G (e (e |
H-3 4.87E-08 451E-02 166| 1.09E05| 1.09E-05| 4.98E-05} S.11E-08
C-14 $48E-06 7.86E-03 0289 | 5§1E07| S8IE-07| BSIE-06] 8.54E-06
Ni-59 4.30E-07 398E-04 | 146E-02[ sgsp.08 [ ssse-08| 4.49807] s67E-07
Ni-63 4.25E-08 394E-02 145 | 576E-06 | 5.76E-06 | 4.44E-05| 4.62E-05
Co60 9.76E-06 9.04E-03 03321 7.16E-07| 7.16E-07| 983E-06| 9.90E-06
Se-79 6.57E-07 609E-04 | 224E-021 153507 1.53E-07| 8.40E07] 1.01E-06
Sr-90 2.13E-02 19.7 725] 18802 2.00E-02| 225E-02| 238E-02
Y-90 213602 19.7 7251 386E03 | 3.86E-03| 225E-02| 238E-02
3.24E-06 301E-03 011} 724E-07) 7.24E-07| 4.16E-06| 5.03E-06

231E-06 214603 | TBTEO2} 546E-07{ 546E-07]| 295E-06| 3.56E-06

6.01E-05 $.57E-02 205} 3.06E05| 4.50E05| 7.53E-05| 8.99E-05

1.64E-09 1526-06| SSBE-0S| 469E-10| 4.69E-10] 1.90E-09] 2.14E-09

1.8IE-05 1.70E-02 0623 317E06]| 3.17E-06| 238B-05| 2.90E-05

4.25E-05 3.93E-02 1451 332606 | 332E061 4.20E05| 43405

9.92E-07 9.20E-04 | 33802 236807 236E-07) 1.27E-06 | 1.538-06

1.16E-07 1.07E-04 | 395E-03| s500E-08| 8.68E-08| 1.45E-07| 1.74E07

1.65E-07 1536-04 | S63E03| 91s5.08| 9.18E-08| 1.68E-07] 166E07

2.19E-02 203 745| 161E02| 181E02] 2.26E02] 244E-02

207E02 19.2 705| 112802 1128021 2.10E02] 208802

231E-03 214 787 546E-04| 546E-04] 295603 | 3.56E-03

7.84E-07 699604 | 2.57B-02[ 120E.07] 1.29807| 7.74E-07| 7.94E-07

1.45E-04 0134 493 ] 187605 | 1.87E05| 1.90E-04 | 2.08E-04

4.42E05 4.10E02 1511 703606 | 7.03E06] 454E05| 4.65E05

2.25E-11 2006-08| 768E-07] so1g12| 69112} 282E11] 336E-11

5.10E-10 4738-07| V7E0S[ 238E-10( 2388-10] 5.72E-10] 6.38E-10

138E-10 128607 47IE06| 493611 475811 L71E-10{ 203E-10

6.92E-10 641E-07 | 236E-05 1.88E-10 | 8.75E-10| 1.0SE-09

3.16E-11 2.936-08 | 1OBE-06| 193811 193E-11] 3.70E-11 | 423E-11

1.96E-10 182607} 669E-06| g3gE-11| 838E-11| 229E-10] 247E-10

2.14E-08 199605 | 7-30E-04} 192608 | 202608 2.29E-08| 2456-08

8.28E-08 768608 | 282E03] 743508 | 782808 | 8.84E-08| 9.49E-08

1.13E-07 105E-04 | 386E-03| 105E-07) 1.09E-07] 1.18E-07] 122E-07

4.64E-09 430E-06 | 1S8E04| 429E.001 447E-09| 4.82E-09 | 4.99E-09

3.89E-09 3.60E-06 | 13E-04| 363E-00] 3.76E-00 | 4.02E00 | 4.14E09

1.066-07 9.86E-05 | 363E-03 | 9g3p08| 1.02E07| 1.10E07] 1.15E07

2.07E-07 192604 | TOSED3 | 1 11E07| 1.58E-07| 257E-07[ 3.05E-07

3.09E-07 2.86E-04 | 1.05E-02| 196E.07] 2518-07| 3.66E-07] 4.22E-07

937E-06 8.69E-03 0319] 647E-06| 790E-06| 1.08E-05| 123E-05

1.66E-06 154603 | S67E02] 1.12E-06 | 1.39E-06 | 1.94E-06| 220B-06

2.12E-08 1.97E-02 0723| 135605 | 173605 | 2518-05) 289E-05

1.19E-10 1.10E-07| 404806 | 727511 9.526-11| 1.42E-10] 1.65E-10

1.08E-08 1.00E-02 0368 | 545506 807E-06| 135E05| 1.62E-05

4.35E-10 4.03E-07| 148E05| 366E-10| 347E-10] $24E-10] 6.11E-10

Cm-242 3.11E-08 2.88E05 | 106E-03 | 548E.00) S48E-09] 3.22E-08| 3.33E-08
Cm-243 3.026-09 2.80E06 | 1-O3EO4| 574p.10] 5.74E-10] 3.14E-08| 3.25E-09
Cm-244 3.38E-08 3.13E05 | LISE03| 560E-00 | 8.608-00| 4.23E-08| 478E-08

B8 CI - 7CT- 167C1. +95 CT

i Mor (Mor (Mor : (Mor
Totals M 47

Pu 999605 (gL)]_ — 34EDT 451605 720805 128E04] 154B04
U 131603 | 289 | 106] 121E03] 126E03] 136E-03| 141E-03

*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-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-103
Total Inventory Estimate®
Physical
Properties -95.CI- 67 Cl. +67 CI':495:CI
Total Waste 1.41E+D5 (kg)| (270kga)| — —_— — - —
Heat Load 9.90E-03 (kW) (33.8 BTU/r)| — 8.59E-03 | 9.27E-03 | 1.04E-02| 1.09E-02
Bulk Densityt 138 (g/cc)) - — 1.26 132 141 144
Water wt%t 60.5 — — 572 58.6 63.2 613
TOC wt% C (w] 4.05E-02 — — 346E-02| 3.7SE-02| 43SE-02| 4.63E-02
95 CL67.CL. +67.CL: 495 CI
VL pCilg [} (CVL) . (CYL)  (CL) . (CUL)
1.66E-05 1.21E-02 170] 403E-05| 403806] 1.70E05| 1.74E05
298E-06 2.16E-03 03041 343E-07| 3.43E-07] 299E06] 3.01B06
1.61E-07 LITE04| V84E-02] 360E.08 [ 3.60E-08| 2.50E-07 3.60E-07
1.59E-05 LISE-02 162] 362606 3.62E-06| 249E05| 3.59E-05
3.33E-06 241E-03 0340] 312E.07| 3.12E-07] 335E06| 338E06
2.33E07 169E-04| 23IBE-02| 64SE-08| 6.4SE-08| 293E-07] 3.52E.07
8.326-03 6.04 850| 749603 | 7.50E03] 8746-03| 9.15E-03
8.32E-03 604 851] 252603 | 252603 875E-03| 9.15E-03
1.15E-06 831E-04 ON7| 3056.07| 3.05607] 1455-06] 1.74E-06
8.18E-07 5.94E-04 | 8I6E02| 330E.07| 230E-07] 1.03E06] 1.24E-06
2.05E-05 1 49E-02 209] 1076-05| 1.55E-05] 255E05| 3.04E-05
6.64E-10 4828 07[ 678E05] 374.10] 274B-10] 751E-10] 830E-10
6.37E-06 4.62E-03 0651 133806] 133E-06] 8.208-06] 9.95E-06
1.45E-08 1O6E-02 149] 149E-06 | 149E-06] 147E-05]| L4sE-0S
151E07 255804 | 3S9E-02| 993508 | 9.93E-08] 4.43E-07] s.30E-07
3.95E-08 287605 | 404E03[ 205808 2.93508] 4.93E08] ss7E 08
8.08E-08 586E-0s | B26E03| se3p08| s563E08] 8.99E-08| 9.87E08
8.71E-03 632 890] 67E-03| 7458.03] 9.18E03] 9e3E-03
8.24E-03 598 842f sotE03] 507E03| B68EG3 | 9.01E 03
B.20E-04 0.595 8] 231e04] 231E04] 103803 | 124803
6.66E-07 483E-04 | SBIE02[ 45pE.07| 4.588-07] 6.7mE07] s79E07
497E08 361E-02 S08] 7.666-06 | 7.668-06 | 6496-05] 7.09E05
4.45E-05 323602 455] 321E-05] 321E-05| 449E-05| 453E05
1.338-11 965E09| 136E-06[ go0E-12| 809E-12] ToaE-11| 252E-n
3.41E-08 247605 | 348E-03| 335 08| 333608] 343E08] 3.46E08
1.04E-07 754805 | 1.06E-021 g42E-08 | 9.936-08| 1.07E07] 1.09E07
1.54E-07 112E04| I1STE-02] 4488-08| 1.298-07| 1.696-07| 184E-07
1.54E-08 LUEQs| 1S7B-03] 151E-08| 1.52E-08| 1.55E-08]| 1.56E-08
1.64E-09 119E-06] 1SBE-D4] 524510 ] 1.09E-09] 220E09| 2.75E09
1.75E-06 127603 0179 278608 | 950E07| 2138061 234606
6.82E-06 4.95E-03 0697] 108E-07| 3.69E-06| 8.27E-06] 9.08E-06
1.43E-05 1.03E-02 146| s2E06| 100E05| 1.62605] 173605
6.05E-07 439604 | 618E02| 2356.07| 4326-07| 6.85E07] 730E07
3.08E-07 224804 | 31SE02{ 370808 | 1.82E-07| 3.67E-07] 4.00E07
1.38E-05 1.00E-02 1411 s2op060 9.838-06] 1.57E-05] 167E-05
1.22E-08 524605 | TI8E03| 401608 ss8E-08| sssEos| 10sE07
3.92E05 2.84E-02 401] 2705 166B05| 4.08E-03| 423E-05
L.63E-03 118 167] 1asE-03 | 152603 | 1.70E-03 | 1.76E-03
2.90E-04 0211 7] 205804] 271E04| 3.028-04] 3.14504
3.4E-03 2.28 321) 222803] 293E03 | 327E03] 3.39E-03
8.85E-09 842606 | 90SE04[ 627E09] 3.26E09] 9.21E-09] 9356E-00
391E-06 2.84E-03 0400] 213606 3.00E06] 483E-06] 570E-06
1.48E-10 1.086-07 | PSIE-OS| 92iE-11 | 1.19E-10] 1.78E-10] 2.07E-10
163E-08 119E-05 | L67E-03 | 740E09 | 780E-09| 167E-08| 171E-08
1.17E-09 8350E-07| 120B-041 356E.10| 3.56E-10] 1218-00] 1.25E00
1.14E-08 827E-06 | 1.16E-03 E-09 | 299E-09 | 1.42E-08| 1.61E-08
L %10 7 CL 7 +95:CL
Mor {Mor - (Mor. - (Mar
Totals M
Pu 2.76E.02 @L)] 2| 19sE02| 257E02] 287E-02] 298802 |
[ 0.174] 3.00E+04 | 4BE3 | s e5E02 0124]  oio7 o210

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

TANK HISTORY TANK DESCRIPTION
Entered Service st qtr 1946 Diameter 75 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1977 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank to 241-T-105
Integrity Sound Total Risers 9
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
Interim Stabilization (1S) - Total Waste Volume 378,000 gal
Partial Interim Isolation (PI) Dec 1982 Waste Type NCPLX
Intrusion Prevention {IP) - Drainable interstitial Liquids 56,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 56,000 gal
Riser Number Size Saltcake 0 gal
8 4in Sludge 378,000 gal
2,3,6 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date June 28, 1989
Maximum Temperature 78°F Montage Number 94080233-45CN
Date Nov 16, 1980 Photo Set Number 89-032146
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 4 Devices Manual Tape and ENRAF
Minimum Temperature 52.7°F Max Level 165.27 in
Date March 15 - 24, 1996* Date April 2, 1996
Elevation from tank bottom unknown Min Level 138.45in
Riser Number 4 Date Oct 2, 1996

$ Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES  |1¢ TANK INFO: REFERENCES
TIME LINE CONSTRUCTED 1943-1944 * ANDERSON 1980
(ANDERSON 1890 NOMINAL CAPACITY: 530,000 GAL % WELTY 1988
wwwuowwa%z. mwmﬁomq RADIUS KNUCKLE ¢ HANLON 1996l
R TANK
PRIMARY 1c 102 AM 00 McCANN 1982b
ADDITIONS NOTES:
NOTES:
TIME LINE 1) TRANSFER SOURCES AND DESTINATIONS
(AGNEW 1995) ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.
i GLOSSARY OF WASTE TERMS:
. @ FOR MORE COMPLETE DEFINITIONS
» ° N SEE APPENDIX A.
w2 2 1C: FIRST CYCLE DECONTAMINATION WASTE
- T 5 1C1: FIRST CYCLE DECON WASTE 1944-49
w9 a * iC2: FIRST CYCLE DECON WASTE 1350-56
W Z z * = *
[Pa——— 3 ) L b
P I = i © ©
58 g o 2 8a
IR 3 S S 3T 4
g g o s o =Z 2
& o &8 = X . g =z g S VOLUME
- L [\ N -
-8 . = = P sz ~  (GALLONS)
, .4 Y & ! S A z
18 aero = = b g © - ~ g 606.300 || egEND
%] - W I o
--\ﬁ g = o gz ¥ ES= © b - 573500 TOTAL WASTE LEVEL (SUPERNATE)
[ = — 0 = T L
A 3 o © _ TOTAL WASTE LEVEL (SOLIDS)
16' 192 22 ¢ O - < 540,500 SOLIDS LEVEL
1 5w Sa m & - 507,500 ASSUMED SOLIDS LEVEL
. " T = INTERSTITIAL LIQUID LEVEL
147168+ & - — 474,500 ASSUMED INTERSTITIAL
LIQUID LEVEL
T — 441,500 <OLIDS
12 14471 — 408,300 T TANK FARM
T — 375,500 CASCADE
10' 120"+ — 342,500
103102 g
+ — 309,500 20
g 96"+ wu — 276,500 ) @
< 202
T MP — 243,500 @)
\ L @]
ey el I e W e
+ 2 ~ 177,500 204
v e 5= O
4 48"+ w mm — 144,500
=
X
+ 88 — 111,500 U.S. DEPARTMENT OF ENERGY
25 Richtand Operations Office
2 o4t & — 78.500 FLUOR DANIEL NORTHWEST. INC.
\ - 241-T-104 SINGLE-SHELL TANK
T = 45500 | wASTE & LEVEL HISTORY 1946-1996
o' o\\ — 12,500 SOUND/NON-STABILIZED TANK
, 1 WATCH LIST: N/A
-1 -12 T - 0 STZE | 506 NO. TWG NO. DATE
1945 B| 24 ES-TKS-E9/ e
SCALE NONE _Lom NO. _mxmﬂ 1 o 1t
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HNF-SD-WM-ER-351, Rev. 1

241-T-104

MH SHOWN ON H-2-73061, Rev. 4
NOT SHOWN ON W-72743

CONDENSER
HATCHWAY

NORTH

SALT WELL
PUMP PIT

Alstad 1993
W-72743
H-2-73061, Rev. 4

TANK RISER LOCATION

Approximate Grade Elevation 205.45m [674.0f1]
(Pianka 1995)

T Al e

4.04m [13.25ft]

5.49m [18.0ft]
Liner Height

0.38m [1.254t]
CONCRETE

22.86m [75.00ft]

0.30m [1.00f4]
CONCRETE

!

4

6.35mm [1/4in] 0.30m [1.0f] J /
STEEL LINER, W/ i TOP OF DISH ELEVATION

3-PLY ASPHALTIC
WATERPROOFING 7.94mm [5/16in} 193.85m [636.0ft]
STEEL LINER

Ref: H-2-1741, Rev. 3
CVI 73550, dwg D-2

NOT TO SCALE
-57-
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-104
TLM Solids Composite Inventory Estimate®
295 C1 - «67CI 467 Cl - +95°C1
2298406 (k)] @a2kga) — — - -
0,224 (kW) (764 BTURY| — 0.164 0.195 0.254 0282
137 (g/cc) — 125 132 1.40 142
6.729 — 0673 0.69% 0.784 0.867
649 —— aan 61.2 629 619 72.5
0 —— ae 0 0 0 o
=95 CLi:-67 CL:: #67.CE 495 CI
Constituents| - - male/L (mod/L): (mole/Li} : (mole/L) (mole/L)
Na+ 5.10 §.59E+04 | 196E+05 301 a2 ) 626
A+ 0503 §.94E+00 | 2.7E+04 o503 0.503 0.503 0503
Fe3+ (iowl Fe) 0344 TAIE+04 | 3.21E+04 0336 0341 0346 0.347
4.93E-03 188 42| 385603 | 4.40E-03] 3.47E-03| 5.99E-03
6.10E-02 SIBEHI [ 2.3E+04| 441E02] 553E02] 6.43E-02| 6.65E-02
0 o [ 0 [ 0 0
9.87E-05 14.5 3311 566E-05 | 844E-05 | 1.076-04 | 1.12E-04
243E-04 162 3701 1.89E04| 217E-04| 269E-04| 295E-04
0 0 0 [ 0 0 0
1.21E-03 521 1191 947E-04] 1.08E-03| 224E-03| 3.20E-03
o 0 0 0 0 0 [}
o 0 0 0 [} ] 0
7 46E-02 2I9E+03 | SOOEH3 | 371602 | 6.18E-02| 822B02| 8.69E-02
6 85E-03 196 48| 53403 | 6.12B-03| 7.60E-03 | 833603
370 460504 | 1LOSE03 357 365 372 374
NG3- Tl 3STEFO4 | LOAE+03 0835 0930 108 113
NOZ- 0272 9.17E+03 | 2.10E+04 0.166 0214 0343 0422
CO32- 746E-02 328E+03 | 749E+03 | 371E.02| 618E-02| 822E.02| 869502
FO43- T13 78IEF04 | 1I9E+05 0.579 0914 125 133
S04Z- SZED2 T7IER3 | B48ET03 | 4.17502] 472602 | SBOE0Z| 647507
1 (aa S1032-) G151 352E+03 | BOGET0) 0.109 0.142 0221 0.249
F- G141 TOSE+03 | 4 48E+03 0110 0.126 0.180 0.307
i 3 15E-02 817] 1876403 | s46E02| 281E02| 3.50E02] 383E-02
CH5073- T 0 0 0 ) o ]
EDTA4- 0 0 0 0 0 0 0
HEDTA3- 0 0 a 0 o 0 0
giycolate- 0 [ 3 [ 0 0 0
acetate- 0 0 0 0 0 0 [
oxalate2- ] g 0 [ 0 [] [
[DBP o 0 0 0 0 [ [
[busanol a ¢ o [ 0 a [
NH3 6.80E-02 84| 193E+03 | ss7E-02| 622602 7.38E-02| 791E-02
Fe(CN)6a- 0 o o 0 [ [ )

*Unknowns in tank solids inventary are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-104
Total Inventory Estimate®
98 Cl -67CL. +671CI +95 CI
2.30E+06 (kg) @askga] - — — —
0.239 (kW) (BI8 BTUA)[ 0.179 0210 0276 0299
1.37 (g/cc) — — 1.26 132 1.40 142
Water wi%t 648 e — 611 62.8 678 724
TOC wi% C (w} 4.98E-03 — 2.91E-03 | 3.92E-03 | 6.04E-03 | 7.07E-03
Chemical . 95 CI .67CI: 467CL 495 Cl
Constituents! * mole/L ppm (mole/L) (mole/L) (mole/L) (mole/L)
Na+ S0 8.64E+04 | 1.99E+05 305 426 574 6.28
ADY 0.506 T.00E+04 | 2.30E+04 0.506 0.506 0.507 0.507
Fe3+ (total Fe) 0342 T40E+04 | 3.21E+04 0333 0339 0343 0.345
Cr3+ 5.50E-03 209 481] s42803| 4976-03] 6.04E-03 | 6.56E-03
6.06E-02 927E+03 | 2.13E404| 439E02| sa9E02| 6.39E-02] 6.606-02
1.19E-07 121E-02| 2.78E-02| 361608 [ 1026-07] 1.36E-07] 1.52E-07
9.80E-05 144 33.1] seae-05| 839E-05| 106E-04| 1.12E04
243E-04 162 3731 189604 | 217604 269E-04 | 295E-04
3.87E-06 0586 1351 3.108-06 | 3485-06] 425E06| 4.63E-06
1.23E-03 534 122] 969E-04 | 111E03 [ 226E-03] 3.208.03
0 o 0 0 0 o 0
1.59E-05 0.640 1471 ja7E-0s | 1.378-05] 181E-05] 201E-08
743E-02 2.18E+03 | SOIE+03 | 390E02| 6.5E02| 8.18E-02] 865E-02
7.08E-03 203 467| 558603 | 635603 784E-03} 857E-03
371 4.62E+04 | 1.06E+05 359 367 374 3.75
102 4.64E+04 | 1. 07E+05 0,850 0545 1.00 115
0.281 946E+03 | 2.13E+04 0.175 0223 0352 0430
7.61E-02 SMEA03 | T69EH03 | 3a8E-02| 633E-02| 8.36E-02| 8.83E-02
T1Z 7.78E+04 | 1.79E+05 0.5%6 0.908 124 132
5.36E-02 37TEF03 [ B6TEH03 | 420E02| 4.80E02| S94E-02| 6.50E-02
0.19%0 3.50E+03 | B.9BEH13 0.108 0.142 0219 0.248
0.141 965703 | 4306403 0.110 0.126 0.179 0.308
3.24E-02 839| 19EH0I| 254502 | 290E-02] 3.58E-02| 3.92E-02
[C6H5073- T29E-04 78 40| 1.16E04| 122504 | 136E-08| 142604
[EDTA4- 9.71E-05 205 4711 281805 | 613805 133E04] 167E04
HEDTA3- 1.84E-04 369 850| 460E05| 113504 | 2.55E-04 | 324E-04
slycolate- 3 29E-04 20 668 351E04| 438E04) 620E04| 7.07E-04
acetate- 325E-05 140 3231 263E05} 293E05] 3.56E-05 | 387E-05
[oxalate2- 56607 1.00E-02| 231EQ02] 138E-07] 147607] 165E07] 17307
DBP 7.98E-05 123 282 649E-05] 722605| 872E-0s| 943E-08
butanol 798E-05 333 996| 6498-05| 722E05| B72E-05| 943E05
NH3 6.80E-02 847 | 1.95E+03 557E-02 | 6.22E-02| 7.38E-02| 7.92E-02
[Fe(CNyo4- 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 species
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-104
I__ TLM Solids Composite Inventory Estimate*
Physical
Properties 95 CI_67CI._+67ClL . +98 Cl
Total TLM Wa|  2.29E+06 (k%[ g . — — .
Heat Load 0.224 (kW) (QABTUAD] 9.164 0.195 0.254 0.282
Bulk Density 137 (g/ec) — — 125 132 1.40 1.42
Void Fraction 0.729 —_ — 0673 0.696 0734 0867
Water wi% 649 - 61.2 629 67.9 725
TOC wt% C (w] 0 . —_ 0 0 0 )
Radiological “95-Cl. =67 CY . #67 CI: +98:Cl
Constituents iCVL nCig Ci (CIVL) - (CL) : (CVL) - (CVL)
H-3 5 59E-07 4.09E-04 0936 288E-07] 4.08E-07| 7.508-07] 9.63E-07
C-14 117E-07 8 55E-05 0195 s67E-08| 1.02B-07] 1.32E-07( 1.46E-07
Ni-59 3.32E-08 243805 | S36E-02] 247608 291E08] 6.635-08] 9.70E-08
Ni-63 3.00E-06 2.19E-03 SOUY 221E06] 262E-06] 6.01E-06| 881E-06
Co-60 267E-08 196E-05 | 447E-02( \gep08| 2.28E-08 | 3.08E-08] 3.47E.08
Se-79 2.46E-08 L80E-05 | 412E-02] y83e08| 2.16E-08| 278E-08] 3.09E-08
S1-90 1.11E-02 812] 186E+04 ] 514603 | 9.66E-03 | 126E-02]| 1.40E-02
Y-90 1.11E-02 812| L8OE+04[ 314503 | 9.66E-03| 126E-02] 140E-02
Ze-93 1.17E07 8 STE-05 0196 | geoE08| 102E07] 1.328-07] ra7E07
INb-93m 9.88E-08 7.23E-05 0165| 73608 | 865E08| 1.11E07] 124807
Te-99 8.11E-07 $.54E-04 1361 6.02807] 7.09E-07] 9.16B-07{ 1026-06
Ru-106 LIIE-14 8156-12| 186E-08] 901E.15] 9.14E-15| 132E-14] 152E-14
Cd-113m 2.86E-07 209E-04 0479 | 207607| 248E07] 326807] 364507
Sb-125 248E-08 181E0s] 4M4E02] 165508 208608 | 2895-08] 329E-08
Sn-126 3.71E-08 2718-05 | 6206-02] 275g08| 324608 | 4.19E08] 46508
1-129 L53E-09 L2Eo6 | 256E03] y13p0s| 134E09| 11e 0] 1sEws
Cs-134 1.03E-09 753E-07| 1T2E03 | g0E-10| s.50E-10] 12100 139E09
Cs-137 1.26E-02 922] 21IEH4] 923 03| 1.10602| 143802] 1.59E-02
Ba-137m 1.19E-02 872| 19EH04| 73037 104802 | 135E-02| 1.50E-02
Sm-151 9.17E-05 6.71E-02 153 6826-05| 8.03E-05| 1.03E-04| 115E-04
Eu-152 3.46E-08 254E-05 | SBOE-02[ 335e.08| 341E-08| 3.528-08] 3seE08
Eu-154 4.82E-07 3.53E-04 08061 327E-07| 407607 5.59E-07] 6.34E-07
Eu-155 2.63E-06 1.92E-03 4391 255E06] 2596061 2.66E-06| 270E-06
Ra-226 6.72E-12 492609 | VI2E0S| sa3E12| 6.09E-12] 7.36E-12] 798E-12
Ra-228 1.34E-16 983614 | 225E-10] 131E16| 133E16 | 136E-16] 137E-16
Ac-227 343E-1) 251E-08| STAE05{ 376611 { 3.1E-11 | 3.76E-11 | 4.00E-11
Pa-231 74SE-11 546E-08 | 125E-04] s59sE11| 6.72E-11] 821E-11] 893E-TH
Th-225 261E-14 IOIE11| A36B0B| 254p.14| 2.58E-14] 264E-14]| 267E-14
Th-232 3 33E-17 244814 | SSTE-M [ 351E17| 2936417| 3.74B17] 414p17
U-232 2.83E-10 207607| 4BEM[ 2518 10] 272E10] 2898-10] 293610
U-233 141E-11 103E-08 | 235E0ST 136E.13] 1.36E-1) | 144E-11] 145E-11
U-234 1.52E-05 1.11E02 2541 y38E0s| 147E-05| 1.54E-05| 1.56E-05
U-235 6.75E-07 4.94E-04 131 617607| 656E07] 6.87E-07] 694507
U-236 1.29E-07 9.48E-05 02171 11607 | 125807] 132607] 134807
U-238 1.54E-05 1.13E-02 25.7] 141E-08| 149E-05| 157605 138E-05
Np-237 5 00E09 366506 ] BI7E05] 3708.09] 497E09| 566609 629509
Pu-238 2.82E-07 2.06E-04 0471 | s575E-08f 1.79E-07] 3.713E-07| 4.60E-07
Pu-23% 3.9IE-05 287E-02 857] 1.14E05| 265505 | sosE-05| 6.136-05
Pu-240 3.56E-06 2.61E-03 39| 3.40E07| 23106 4.66E-06| 5.71E-06
Pu-241 1 16E-05 852E-03 195] 1.80E06| 7.13E-06]| 156E-05| 194E-05
Pu-242 5.28E-11 387E-08 | BBE05 | 7g3E.12| 323611 ] 700E-11 | 885E1
Am-241 2.25E-07 1.65E-04 03761 145E-07]| 186E-07| 2656-07] 3.03E-07
Am-243 1.57E-12 L15E-09 | 263E-061 995E-13] 129E-12] 1.86E-12] 2.14E-12
Cm-242 6.31E-10 4626-07f 106E-03| 609E-10| 620E-10] 643E-10] 6.54E-10
Cm-243 1.29E-11 9.466-09 2V6E-05 | 1aseny | 127611 | 132601 ] 134B-10
Cm-244 371E-11 272608 | 620E-05] 234E-11] 3.05E-11]| 4.40E-11

=98 Cl: H7.CL:+67.CI

(Mor {Mer::(Mor

‘Fotals M YL L)  229]
Pu 6.47E-04 /L) — T 1os] 1876 04] 436E-04] 833E-04] 101E0D
U 094" 3ITEAY TTES ] oa77]  oass]  0197] o1

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM),
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-104
SMM Composite Inventory Estimate

Physical

Properties -95.C1 . 67CI +67Cl _+98 C1
Total SMM W | | soE+04 (kg{ Gorkaa)]  — — o — .
Eel‘ Load .57E-02 (kW) (53.7 BTU/r)| — 1.47E-02 1.53E-02 1.61E-02 I 65E-02
Bulk Density® IlO(g/of_)l — — 136 138 141 142
Water wt%} 49.0 — — 46.7 478 503 519
TOC wt% C (w] 0.720 e — 0.424 0.569 0.870 1.02
Radiological “95.CLE - 67 C1 . +67CI.- 495 CI
Constituents | CV/L rCilg Ci (UL H(CL) © (CUL) & (CILy
H-3 1.57E-04 0.113 1791 776E05| 7.76E-05 | 1.65E-04 | 1.75E-04
C-14 231E-05 1.66E-02 02641 64SE-06] 6.45E-06| 2.34E-05| 237E-05
Ni-59 1 46E-06 105603 § 1.66E-02{ 674E-07] 6.74E-07| 1.50E-06| 134E-06
Ni-63 143604 0.102 1631 653E-05{ 6.53E-05| 147E-04] 1.51E-04
Co-60 2.61E-05 1.87E-02 0297| 696E06| 696E-06| 2.66E-05| 2.72E-05
Se-79 235E-06 168E-03 | 267E-02| 128E-06 | 1.28E-06 | 2.73E-06] 3.10E-06
Sr-90 8.63E-02 619 985 snE02| 837E-02| 8.90E-02| 9.16E02
Y-90 8.64E-02 61.9 985| a96E-02| 496E.02 | 8.90E-02] 9.16E-02
Z1-93 1.15E-05 8.23E-03 01311 6166-06| 6.16E-06] 134E-05 | 1.53E-05
Nb-93m $.35E-06 598603 | 952B02| 4626-06| 4.626-06] 9.70E.06 | 1.30E-05
Tc-99 1.64E-04 0118 187] 102504 | 1328-04] 1.96E-04] 227B-04
Ru-106 497E-09 3.56E06 | 366E03| 250B09| 250E-00) s552E-09] 6.02E09
Cd-113m 6.02E-05 431E-02 0687] 2826-05| 282805| 7.18E-05 | 8.29E-05
Sb-125 1 14E-04 8.15E-02 130] 3.10E08] 3.10E08]| 117E-04 | 1.20E-04
Sn-126 3.5SE-06 254803 | 40SB-02[ 195506 | 195606 4.13E-06 | 4.68E-06
1-129 3.17E-07 227604 | 361E03[ y96807]| 255807 3.79E-07] 4.39E-07
Cs-134 1.95E-06 1.40E-03 | 223E-02] 118606 | 1.56E-06| 2.35E06| 274806
Cs-137 0170 122 1.94E403 0.155 0.162 0178 0.185
Ba-137Tm 0.161 115 | 1.84E+03 0128 0.128 0.168 0.175
Sm-51 8.26B-03 592 943 | 454603 | 4.54E-03| 961E-03| 1.09E-02
Eu-152 291E-06 208603 | 332B02[ | 59E-06| 1.59E-06| 3.19E-06| 3.476-06
Eu-154 4.31E-04 0309 491 164804 | 164E-04] 527E-04| 5.66E-04
Eu-155 1 TIE-04 0124 197] 940605 | o40E-05| 190E-04| 207E04
Ra-226 1.00E-10 717808 | 1M4E06| 670E-11| 670E-11] 1.12E-10] 1.23E-10
Ra-228 $.00E-08 573605 | 912E04| 320E.08| s56E-08| 1.08E-07] 1.38E-07
Ac-227 6.27TE-10 4.50E-07| 7T1SE-06 [ 436E-10| 436E-10] 697E-10] 763810
Pa-231 2 85E-09 2046-06| 325E05| 1 7E.00| 178E-09] 323E09] 3.60E09
Th-229 1.89E-09 135E-06 | 215E-05| g30E-10| 135E09) 251E09] 3.17E09
Th-232 5.26E-09 177606 | SO0BO5| 262609| 391E.09] 661E-09]| 7.90E-09
U-232 4.26E-07 30504 | 486E-03| 235807 128E07} 5.39E-07| 6.60E-07
U-233 1.63E-06 117803 | 186E-02] 901E07| 1.266-06] 2.07E-06] 253E-06
U-234 6.07E-07 4356-04) G9IED3| susp.07] s98E-07] 6.18E-07| 625E-07
U-235 2.50E-08 1.79E05 | 285E-041 242E.08 | 246E-08] 2.55E-08 | 2.58E-08
U-236 1.68E-08 121E05 | 192B041 163608 ] 166E08] 1.71E08| 1.74E08
U-238 6.92E-07 4.96E-04 | 789E-03| 674E-07] 6.83E-07| 7.00E07] 7.09E07
Np-237 5 95607 427E04 | 679E-03 [ 390E.07( 491E-07| 7.00E07] s.01E07
Pu-238 1 02E-06 729504 | 1.16E-02[ 779E07| 8.96E-07| 1.14E-06| 1.26E-06
Pu-239 3.58E-05 2.56E-02 0408 | 296E-05 | 327E-05| 3.89E-05| 4.19E-05
Pu-240 $.93E-06 4.25E-03 | 6.76E-02[ 479E-06 | 535E-06]| 6.51E06| 7.07E-06
Pu-241 6.89E-05 4.93E-02 0785 | 526605 | 6.05E-05| 7.72E-05| 8.52E-05
Pu-242 3BIE-10 273507 | 435E06] 284E-10( 3.328-10] 431E-10] 4.79E-10
Am-241 4.01E-08 2.87E-02 0457| 388605 | 343E-05| 4.59E05| 5.14E-05
Am-243 1.50E-09 1.08E-06] 1TIE-05| 1 108-09] 129609 1.75E09| 1.97E-09
Cm-242 1.12B-07 8.04E-05 | 128E03} sgoposl ssoE-08] 123E-07]| 133807
Cm-243 1.04E-08 748E06 | LI9E04| s27E-00] 527E-09| 1.14E-08| 1.23E-08
Cm-244 1.01E07 7.22E05 | DISE-D3 | 474E-08 | 4.74E-08| 1.19E-07]| 1.30E-07

CL.. 47 ClL 467 CL 495 .CI
(Mor:(Maor: (Mor: (Mor

Totals M kg I{HLI—E—I—&—)
Pu 4.58E-04 (/L) — ] 522E-03 | 342E-04| 399E-04] SI16E-04| 573804
U 7.11E-03 120E+03 | 1937 688E-03 ) 699E-03 | 7.24E-03 | 732E-03

*Density is calculated based on Na, OH-, and AlO2-.
tWater wi% derived from the difference of density and total dissolved specics.
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[ Single-Shell Tank 241-T-104
Total Inventory Estimate®

Physical
Properties 98 CI' 67.CL+67 Cl: 498 -CI
Total Waste 2.30E+06 (kg) (445 kgal); — — — o —
Heat Load 0.239 (W) @I8BTUA)|  — 0.179 0210 9270 0299
Bulk Densityt 1.37 (g/ec), — — 1.26 132 140 142
Water wi%t 6438 — — 61.1 628 618 724
TOC wt% C (] 4.98E-03 — - 291E-03 | 3.92E-03 | 604E-03] 7.07E-03
Radiological 95 CL. 67 CL - +67.CL :+95Cl
Constituents CVL nCig Ci (CVL) - (CVL) L (O {CULYy
H-3 1.62E-06 1.19E-03 273] 108E-06| 1.08E-06] 181E-06[ 2.02E-06
C-14 2.73E-07 2.00E-04 0459 1.60E-07] 160E-07{ 288E-07| 3.02E07
Ni-59 4 29E-08 314805 | 7T22E021 343808 | 3.76E-08| 7.57E-08| 106E-07
Ni-63 3.94E-06 2.89E-03 6641 3.16E-06] 342E-06 | 6.94E-06 | 9.726-06
Co-60 2.03E-07 1.49E-04 0342] 737608 7376-08] 207E07} 21107
Sc-79 4.04E-08 295E-05 | 680E-02] 331E-08| 331508 | 4.35E-08| 4.66E-08
Sr-90 1.16E-02 849| 195EA04] geqe03| 102E02] 131E-02| 145E02
Y-90 1LI6E-G2 849 195E+04]| pesg.03| 102E02) 131E-02] 145602
Z1-93 1 94E-07 142E-04 03271 153E-07| 1.586-07| 2.09E-07| 224E-07
Nb-93m 1.55E07 1.13E-04 02601 129E07] 1.20E-07| 167E-07] 179607
Tc-99 1.92E-06 1.40E-03 32| 150E-06| 170E-06| 213E06] 234B-06
Ru-106 3.36E-11 246E-08 | SOTEOS| 160E-11} 169E-11] 3.74E-11} 4.08E-1
Cd-113m 6.92E-07 5.06E-04 L17] 475€07| 475E07{ 7.70E-07| 8.45E07
Sb-125 7.94E-07 5.81E-04 1341 234g07| 234607} 8.17E07] 838E-07
Sn-126 6.09E-08 4.45E-05 0102] so0E-08| s5.00E-08| 6.57E-08| 7.03808
1-129 3.66E-09 2.68E-06 | S17E03 | 28509 3.24E09] 4.08E09] 449609
Cs-134 143E-08 1.04E-05 | 240E-02] 9.03E-09] 1.16E-08] 1.69E-08 | 1.96E-08
Cs-137 137602 1000} 230E+041 1 035.02] 1.20E-02] 1.53E-02| 1.70E-02
Ba-137m 1.29E-02 946| 218E+04] 9mp03] 1.14E02| 1456-02] 161E02
Sm-151 147E-04 0.108 248 1228-04| 12E-04] 1.59E-04] 1.70E04
Eu-152 5.41E-08 396605 | STIE02[ 4s52608| 4s2E-08] s.60E-08| 5.79E-08
Eu-154 3 40E-06 2.49E-03 572] 1.59E-06] 159E-06] 40SE-06| 431E-06
Eu-155 3.78E-06 2.76E-03 636] 324p.06| 3.24E-06| 3.89E-06| 4.01E-06
Ra-226 73SE-12 538E09 | 129E-05| 6o6E-12| 6.736-12] 799E-12] 862E-12
Ra-228 541E-10 3.96E-07 [ 912E04[ 243610 3.76E-10] 733E-10] 937E-10
Ac-227 3.83E-11 2.80E-08 | S4SE05 | 346611 | 351E-11 | 417811 ] 4.49E-10
Pa-231 933E-11 683E-08 | 1STE04| 782E.11| 8.60E-11 | 1.01E-10] 1.08E-10
Th-229 1.28E-11 937E09 | 216E-05| s7iE.12] 9.usE12| 170E11) 218E-11
Th-232 3.56E-11 261608 | SO0EOS] 177E.11] 265E-11] 447E-11] s3sE-11
U-232 3.17E-09 232606 SIEO | 1978 09] 2.50E09] 3.93E-09] 475E-09
U-233 1.11E-08 8.11E-06 | 187E-02| 6126-09] 8.54E09| 140E-08] 1.71E08
U-234 151E-05 1.10E-02 2541 133E-05| 146E-05| 133E-05| 1.55E-05
U-235 6.TIE-07 491E-04 1] 613E07| 65107 682E-07| 6.90E07
U-236 1.29E-07 9.42E-05 0217] y.45E07| 124B-07] 131E07] 133607
U-238 1.83E-08 112602 258| 1.40E-05| 148E-05| 1.56E-05] 1.57E-05
[Np-237 9.00E-09 6.59E-06 | 152E-02[ 767600 830E-09| 9.71E09] 1.04E-08
Pu-238 287607 2.10E-04 0483 | 639E-08 | 1.85E07| 3.77E-07| 4.63E-07
Pu-239 3.926-05 287E-02 66.1] 116E-05| 265E-05| $04E-05] 6.11E-05
Pu-240 3 SBE-06 2.62E-03 602| 874E-07| 2.34E-06| 4.67E-06| 571E-06
Pu-241 1.20E-05 $.81E-03 203] 225606 | 7.55E06 | 160E-05 | 198E-05
Pu-242 5.50E-11 4.03E08 | S2TE-0S | 103611 | 3.46E-11] 731E-11] 9.046-1)
Am-241 495E-07 3604 0833 415E07| 4.56E07] SISEDY| $.713E-07
Am-243 LITE-11 8.59E09 | !98E-05| 901E.12| 1.03E-11]| 134E-11] 149E-11
Cm-242 1.39E-09 1.02E06 | 234E-03 | 102609 | 1.02E05| 1.46E-09 | 1.53E-09
Cm-243 B.3SE-11 6.11E08 | 'AIE-04[ 435611 ] 485E-11] 9.01E-11] 965E-11
Cm-244 7.19E-10 5.26E07| 121E-03 3.58E-10| 841E-10] 9.19E-10

+95:C1

Mor: " (Mor Mor

Totals
Pu 3IE-04 | 1.01E-03
U 0176] 0187 0.198

*Unknowns in tank solids inventory are assigned by Tank Layering Madel (TLM)
+Volume average for donsity, mass average Water wt% and TOC wt% C.
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TANK 241-T-105 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1946 Diameter 75 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1876 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank to 241-T-106
Integrity Sound Total Risers 9
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
Interim Stabilization (IS) June 1987 Total Waste Volume 98,000 gal
{lPartial Interim Isolation (Pl) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) Sept 1988 Drainable Interstitial Liquids 23,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 17,000 gal
Riser Number Size Saltcake 0 gal
58 4in Sludge 98,000 gal
2,3,6,7 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 74°F Date May 14, 1987
Maximum Temperature 93°F Montage Number 94080233-2CN
Date May 3, 1980 Photo Set Number 87-02966
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 4 Devices Manual ENRAF
Minimum Temperature 61°F Max Level 41.55in
Date June 8, 1977 Date July 3, 1996
Elevation from tank bottom unknown Min Level 29.61in
Riser Number 4 Date Aug 1 and 3, 1995

% Numerous dates in this time span.

[ "A9Y ‘1SE-YH-NM-AS-INH



THIS PAGE INTENTIONALLY
LEFT BLANK



HNF-SD-WM-ER-351, Rev. 1

REFERENCES

*  ANDERSON 1990
*¥  WELTY 1988
*%% BORSHEIM AND KIRCH 1991
¢ HANLON 19961

WASTE TYPES |1C 1c 1c BL TANK INFO:
TIME LINE 2¢ cw HLO oW CONSTRUCTED 1943-1944
ANDERSON 19 ow IX NOMINAL CAPACITY: 530,000 GAL
( 90 Ewmowmﬂoz. mwnwoﬂ RADIUS KNUCKLE
75 IAMETE ANK
PRIMARY 21 CWR1 Dw
ADDITIONS WIR
TIME LINE
[AGNEW 1995)
k7o)
[723 -
Lt o
oo
b o
ﬁ m =z *
o [ <.
= * . * .
z =z e e =t 5
L o < ~ ~ N
a2 a3 g S o 8
> 5w 0n E: < a
25 & 2 e r O & = S VOLUME
m - X WH x x - I = (GALLONS)
- » Tk = =Rl o = _
18" 218" 5 = 2oe 2 3 x = 8 2 606,500
, 3 S 3 g-- & & ST N » 573,500
- — o - - ~
Ty B ° e fzee 3 Eee g =
16' 192" 1 \ < 9 o — 540,500
I < * = = M
-+ 2 3 3 =R — 507,500
N " — — (] ~ ot
14' 168"+ nw o I ~ 55 — 474,500
o It © o Wu =z
T g =R 2 S — 441,500
o go g 9 S v 3
12" 14474+ = zZ & 2 — 408,500
* g & 2%
L . B A T ® — 375,500
2oF or % % 3
10' 120"+ - 2 g g s — 342,500
S 8 N N Tz
+ s 0 2 = 2 2 — 309,500
> o - = £ .
' ” - wn._ m — W = EN..
8 961 u = o g 3 B = — 276,500
& - z 02 2 Z =
+ 8 N S wWE b B G — 243,500
2a o~ =) > > =
¢ sl E° 3 Z4 2 2 38 — 210,500
& Bwg < < <% ’
=
+ - 2%. ¢ ¢ o2 — 177,500
212 & o =z
FUNPY 14 & ¥ w33 == — 144,500
2z 1 2 / :
+ 58 |z2 — 111,500
el 2228 Snmrrm e
2" 24 ||M 4 \\ e — 78,500
€L — 45,500
o o — 12,500
12 — = 0
1945

©0o  McCANN 1982b
©¢¢  THURMAN 1988]
NOTES:

1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
AMDERSON 1930.

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.

1C: FIRST CYCLE DECONTAMINATION WASTH
2C: SECOND CYCLE DECON WASTE

2C1: SECOND CYCLE OECON WASTE 1944-49
BL: B-PLANT LOW-LEVEL WASTE

Cw: COATING (CLADDING) WASTE

CWR1: COATING (CLADDING WASTE) 1952-60
DwW: DECONTAMINATION WASTE

HLO: HANFORD LAB OPERATIONS WASTE

IX: ION EXCHANGE

WTR: WATER

LEGEND

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

ASSUMED SOLIDS LEVEL

SOLIDS

T TANK FARM

CASCADE
@99@
%um
ACACAT)
2B~

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST., INC.

241-T-105 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1946-1996

SOUND/STABILIZED TANK
WATCH LIST: N/A
STZE | BLDG NO. OWG NO. TATE
Bl 2+ ES-TKS- mwm 1/97
SCALE NONE _\om NO. Txmﬂ oF 1
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241-T-105

MH SHOWN ON H-2-73062, Rev. 4
NOT SHOWN ON W-72743

CONDENSER
HATCHWAY

NORTH

SALT WELL
PUMP PIT

13

Alstad 1983
W-72743
H-2-73062, Rev. 4

Ref:

TANK RISER LOCATION

Approximate Grade Elevation 204.95m [672.4t]
{Pianka 1995)

0.38m [1.25f1] 4.04m [13.25ft]

CONCRETE
22.86m [75.00f1]

0.30m [1.00f1]
CONCRETE
5.49m {18.0f]
Liner Height

T o ——

6.35mm [1./4in] 0.30m [1.0ft] — /
TEE NER, W/ i
STEEL LINER, TOP OF DISH ELEVATION

3-PLY ASPHALTIC ,
WATERPROOFING 7.94mm [5/16in] 193.85m [635.01t]
STEEL LINER

Ref: H-2-1741, Rev. 3
CVI 73550, dwg D-2
NOT TO SCALE
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Single-Shell Tank 241-T-105
TLM Solids Composite laventory Estimate*

95 C1 +67CI1 +67.CI '+98:C1
4.7SE+05 (k) (98.0kgah)]  — — — — —
1.97E-02 (kW) (673BTUM)Y| - L36E-02 [ | 6gg-02]| 227E-02] 257E-02

1.28 (p/ec) — — 118 1.23 1.33 1.36

Void Fraction 0.761 — — 0657 0.703 0.835 0810
Water wt% 697 — — 64.3 66.7 732 772
TOC wt% C (w] 0 . e 0 0 0 0
Chemical 985:CL BT CL: 467 L +95:CL
& its]: mole/L ppm mole/L): (mole/L) (mole/L) (mole/L)
Na+ 140 TB0E+04 | 3.7SE+D4 246 343 534 616
AL 0115 243E+03 | 1.ISE+03 0115 o115 0115 0115
Fe3+ (waal Fe) G50z ZI9EHR | LOEOL 0492 0497 0.506 0511
152 7201 3.245-03} 3.50E-03 | 398E.03| 4.22E-03

1376404 | GA9EHI3 | 650E-02] 7.58E-02| 8.04E.02| 937E02

0 0 0 0 [ 0

389 185} 554E-06] 183E-05| 287605 | 3.11E-05

463 220] 407E-05] 532E-05] 7.72E-05| 8.90E-05

0 0 ) ) o )

57.1 27.0] 1.12B-03| 119E-03 | 200E-03{ 399E-03

0 0 0 o o 0

0 0 9 [ [ o

39IE+03 | 1.86E+03 | g30E-02 0.107 0.143 0.160

i71 8L1| a90E-03| 526803| 594E-03| 6.27E-03

. 2.50E+04 | 1.38E+04 213 2.16 223 227

NO3- 0.958 464E704 | 2.20E704 0.870 0023 0993 1.03
[NO2- SSTER 3AAEY03 | 1LS3E+03| 469E.02| 6.89E-02 0128 0.164
CO3z- 0125 S86E03 | Z7BET03 | 530502 o107 0.143 0.160
[FO43. 704 7726104 ] 3.67E+04 0443 0750 126 1.4
5042~ 127602 E‘ USIE+03 | 3 74E.02 | 401E-02 | 4.53E-07] 479E-02
Si (a8 $1032°) 0.102 223E403 | 106E+03 | 627E02| 644E02 0.188 0271
F 0164 Z44E+03 | 1.16E+03 0148 0157 0387 0.760
Cl- 257E-02 m 338| 226.02| 2426-02| 2736-02| 288E-02
C6H3073- O o 0 [ [ ) )
'ﬁr_z 0 0 o o o o o
HEDTAS- o g o 0 0 0 [
glycolate- 0 0 [ 0 0 0 0
acetate- 0 0 0 0 0 [ 0
[oxaiate2- 9 [ @ 0 [ 0 0
W o o o ] [ 0 ]
[Butanol 0 3 o ] [ ] ]
[NH3 1.58E-02 210 99| 102802] 132802 | 185E02] 2.00E-02
lFa(CN)u- 0 0 0 0 o 0 [

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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{ Single-Shell Tank 241-T-105
SMM Composite Inventory Estimate

Physical
Properties 95 C1 67 L +67 CI +9% Cl
Total SMM W 0 (kg_)jr (L70E-02 kgal)|  -— - — o —
Heat Load 0 (kW) @BTUA)| [ ] [) 0
[Bulk Density* 0 (g/cc) — — 0 0 0 0

‘Water wi% 0 — —— 0 [ [] 0
TOC wt% C (w] 0 — — 0 0 0 0

¥
a

Chemical

Constituents| - male/L ppm kg
N

A3+

Fe3+ (towl Fe)
Cri+

B3+

iy

g2+

[z e Z0FGH)Z

~$7.CI . +67TCl
(mole/L):: (mole/L).: (mole/L)

:
;

[Pb2+
Ni2+

Si (as 5i032-)
F-

Cl-
[C6HS073-
[EDTA4-
HEDTA3-

o| o] o] of o] of o] of o] o] o] o} o] of &f 5| of o of of of 5| o] &f of of
o| o] o] o] of of of of o] o] | o] o] o of & o] 5| o o] of of of &f =] of
ol o] of o] of o] of o] o] o] of o] of o] o] | o] o] o] o] o] o] & 5| o] <
slelelelole]els]o]e]elo|o]o]e]o]o]clo]o]ololala]a]e
clejelelelofolofolelalaialc|c]c]e]s]ololc]c]lo]ec]c]e
ololololololce]o]e]alelolels]e]o]o]c]o]o]ole|c]e]e
clelelelelolofelaic]e]e|c]|c]olole]eolclc]le]|c]o]s]o]e

glycolate-
acctate
joxalate2-

15w

[butancl

o] o] o] 5] 5
o of o] o] o
o] of of of o
slelelole
ololele]e
olelefo]e
olofefele

K3 ]
Fe(CN)64- T o
*Density is calculated based on Na, OH-, and AlO2-,

1Water wt% derived from the difference of density and total dissoived species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Modai Rev. 4

I Single-Shell Tank 241-T-105
Total Inventory Estimate*
Physical
Propérties 95 CL - 67CL- #67CI +95 Cl
Total Waste 4.7SE+05 (k) ©80kaa)| — — — - —

Heat Load 1.97E-02 (kW)| ©13BTUAD| 136E-02 | 168E-02| 227E-02] 257E-02
Bulk Densityt 1.28 (g/co)| — — 118 123 133 1.36
Water wt%? 6.7 — — 64.3 66.7 732 712
TOC wt% C (w| 0 —- — 3 0 0 0
Chemical *95:Cl . <67 CL:- %67 CI..495 CI
Constituenis} - mole/L m mole/L) (mole/L) (mole/L) {mole/L)
Na+ 440 T90E+04 | 3.7SE+04 246 343 534 6.16
A+ G115 2436403 | 1 13E+03 o115 o115 0115 0115
Fe3+ (toul Fe) 0502 2.15E+04 | 1.04E+04 0492 0.457 0.506 0511
Cr3+ 373E-03 152 720 324603 | 3.50E03 | 398603 422E03
Bi3+ 837E-02 137E+04 | 649E+03 | 5.505-02| 7.58E02 | 894E.02] 9.37E02
a3+ 0 0 0 0 0 [ 0
Hg2+ 2.48E-05 389 U85] $548-06| 183E-05] 287E05| 311E05
Zr (as ZrO(OH)2| 6.50E-05 4.6} 220] 4078-05| $32E-05[ 7.72E05| 8.90E-05
Ir_hz+ [ o o o o 0 0
Niz+ 1.24E-03 57.1 27.1] 112600 | 1.19E-03 | 2.09E-03] 399E-03
Sr2+ 0 [ 0 0 o 0 0
Mnd+ 0 0 0 0 0 [ 0
Ca2+ 0.125 3SIE+03 | 1B6E+03 | 330502 0.107 0143 0.160
[i+ $.59E-03 171 8101 490E-03 ]| s.26E-03] soaE-03] 627803
OH- 2.19 290E+04 | 1. 38E+04 213 216 223 227
NO3- 0.958 463E+04 | 2.20E+04 0870 0.923 0993 1.03
[NO2- 9.56E-02 344E+03 | 1LO3EH03 | 460502 6.89E02 0.128 0.164
[co3z 0.125 S36E+03 | 278E403 | 30802 0.107 0.143 0.160
PO43- 1.04 772EH04 | 3.67E+04 0443 0.750 126 141
5042~ 426E-02 320E+03 | 1526403 | 374502 | 401E02| 459E02| 2719607
51 (as 51032+) 0.102 223E+03 | 106E*03 | 627502 | 644E02 0188 0271
F- 0.164 24IE703 | 1.16E+07 0,148 0.657 0387 0760
Ci- 2.57E-02 712 338] 226602| 2.40E02| 273E02] 288E02
[CoHS0T3- 0 0 0 o 0 [ 0
EDTA4- 0 0 0 0 0 ‘0 °
HEDTA3- [) 0 0 0 0 [
glycolate- 0 0 0 0 0 0 0
acetate- 0 0 0 0 0 0 0
oxalate2- 0 0 0 0 0 0 0
DBP 0 0 0 0 0 0 [
{butanol 0 0 0 0 0 0 [
NH3 138602 210 99| 102602 1.32602] 185E02] 200E-02
lFe(CN)64~ 0 0 0 0 0 0 [

*Unknowns in tank solids inventocy arc assigned by Tank Layering Mode) (TLM)
1Water wt% derived from the difference of density and total dissotved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-105
TLM Solids Composite Inventory Estimate®

Physical

Properties 495 Cl - -67.C1  +67.C1 495 CI
Total TLM Wa| 4 75E+05 (kg) ©8.0kgal)] — o — .
[Heat Load 1.97E-02 (kW) (673BTUM)}  —— 136E-02 | 1.68E-02]| 227E-02| 257E-02
[Bulk Density 128 (g/ec) — — L8 1.23 133 136
Void Fraction 0.76 — — 0.657 0.703 0835 0910
Water wi% 6.7 —_ . 643 66.7 7.2 712
TOC wi% C (w] g — — o ry ° °
Radiologics] 95 .CL. " 67.CL: +67.CI. 495 CI
Constituents CiL nCig Ci (CVL) - (CVL) — (CULY - (CUL)
H-3 2.19E-07 L71E-04 | B1IE-02| 945508 ] 1.50E-07] 3.06E-07] 4.04E-07
C-14 4.56E-08 356E-05| 169E-021 313608 | 3.89E-08| s2sE-08] ss1E08
Ni-59 1.30E-08 101E05 | 480E-037 903r.00] 1.11E-08] 2818-08] 4.22E-08
Ni-63 1.17E-06 9.17E-04 0435] 3.16E-07| 100E-06| 2.56E-06] 3.84E-06
Co-60 L11E-08 870806 | 43E-03| 7428 09| 934E-09] 1.30E-08] 1.48E-08
Se-79 9.61E-09 751E-06 | 3STE-03| 670E-09 | 820E-09| 1.11E-08] 1.25E-08
Sr-90 440E-03 344 VOIEYO3 | 305603 | 3.75E-03| sosE-03]| 574609
Y-90 4.40E-03 344 LOEX3| 3056031 3.75E03 | sosE03] s7aE-;n
Zr-93 4.56E-08 357605 | 169E-02[ 318508 3.89E-08] s2sE-08| soz2E08
Nb-93m 3.84E-08 3.00E0s | 142E02] 268608| 328E08] 441E-08] 497608
Tc-99 3.16E-07 24TE-04 on7l 2216.07| 2.70807] 364807 411807
Ru-106 5.0TE-15 3966121 LB8E-09] 318615 416E-15] 6.028-15] 694E-15
Cd-113m 1.15E-07 897E05| 426EQ2[ 78sp08| o.726-08] 1338-07] 151E07
Sb-125 1.07E-08 840E-06 | 39E-03| 6975.09] 8.92E-09] 1.26E-08| 1.45E-08
Sn-126 1.45E-08 113805 | $38E-03] 101E-08| 1.248-08] 1.67E-08| 1.88E08
1-129 5.97E-10 4676-07| 2228041 416E-10| s.09E-10] 688E-10] 7.76E-10
Cs-134 4.62E-10 361607 MNEM| 293E.10] 380E-10] 547E-10] 6.28E-10
Cs-137 5.00E-03 3.01] V8E+03 | 346503 4.26E-03| s78E-03] 6.52E03
Ba-137m ATIE-03 370§ 196E+03 1 328E.03 | 4.03E-03| s46E03] 6.17E-03
Sm-151 3 5TE0S 2.79E-02 132§ 249E05] 305E-05| a.1IE05| 4.63E05
Eu-152 1.53E-08 1.2)E-05| S86E03| 1 53E08| 1.56E-08( 161E-08| 163608
Eu-154 2.06E-07 161604 | T63E02] 13s5607] 1.71E07} 241E-07]| 276E-07
Eu-155 1. 19E-06 9.32E-04 04431 ;16E-06| 1.18E-06| 121E-06 | 1.23E-06
Ra-226 2.36E-12 185E09 | B76E07] 197E-12] 2.08E-12] 266E-12] 294E-12
Ra-228 6.07E-17 4T4E-14 ] 225B-11| soop17] 6.00E-17] 6.14E17] 621E17
Ac-227 1.21E-11 S4TE09 | 449E06[ 906512 1.06E-11 ] 1.36E-11] 151E-11
Pa-231 2.66E-11 208608 | 988E-06| 19sE11| 2336-11] 301E-n] 334E11
Th-229 1.1SE-14 920612 437E-09[ 115614 [ 1.16B14] 1.198-14] 121E14
Th-232 1.28E-17 999615 | 4TE12] g01Eas8| 110E17| 147E17] 165Ei7
U-232 9.70E-11 758608 | 360E05| g25e.11 | 9211 | 1.028-10] 106E-10
U-233 4.50E-12 351E09] V6TE06] 383E12] 427B12] 4828 12] SsosEiz
U-234 4.20E-06 3.28E-03 1561 3.50E-06 | 3.99E-06 | 4.65E-06 | 4.98E-06
U-235 1.86E-07 145E04| 688E-02] ysopo7] 1.77E07] 206807] 221807
U-236 4.17E-08 326605 | 155E-02| 356508 | 3.96E-08| a.46E-08| 4.68E-08
U-238 4.26E-06 333E03 158 365606 4.06E-06| 4.72E-06 | 5.06E-06
Np-237 1.96E-09 153806 728E-04] 136E09| 1.678-09] 226E-09] 255609
Pu-238 2.86E-07 223E-04 0.106| 1 43E07] 1.80B-07| 391E07] 492607
Pu-239 6.70E05 524602 249] 224E05] 3.41E-05] 100E-04] 132E-04
Pu-240 4.52E-06 3.53E-03 168 189506 | 2.58E-06 | 6.478-06] 8.33E-06
Pu-241 7.19E-06 5.61E-03 266| 267E06| 5.12606]| 9.01E-06 | 1.08E-05
Pu-242 2.99E-11 233608 | LUEOS| 92412 2.04E-11] 3.82E-11] 462E-11
Am-241 1.00E-07 7.83E-05 | 372E-02| 63sE-08 | 2.26E-08| 1.18E-07] 1.36E-07
Am-243 7.11E-13 SS6E-10]| 264E07] 4483E-13] s84E-13| 843E-13| 97IE-13
Cm-242 2.89E-10 226E-07| 10TE04] 279E.10] 2.84E-10] 2.04E-10] 290E-10
Cm-243 5.926-12 462609 | 219E-061 s70E-12| s81E-12] 6.03E-12] 613E12
Cm-244 1.69E-11 132608 ) 626E061 106E-11) 1.38E-11] 2.00E-11] 231E-11

DS CT BT CT. 767 CT. 298
Mor(Mor (Mor (Mor

[ Totals M o kg WL g gy )
Pu 1,10E-03 (/L) — 0407] 368E04] se0E-04] 164E-03[ 216503
0 S37E-02 m‘ﬁ«n[ 460502 | 511E02] SHME02| 637602

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

I Single-Shell Tank 241-T-105
SMM Composite Inventory Estimate

Physical
Propertics <95 Cl - 67 Cl +67:CI._+95°CI
Eaul SMM W 0 (kg_)] (1.70E-02 kgal)]  — — —

Heat Load 0 (kW) {0 BTU/Mr), — o 0
Bulk Density® 0 (g/cc) - — 0 0

Water wi%t 0 — —_ o 0
TOC wi% C (w, 0 o — [ 0

+98:CI

Radiological 95 CE. 67C1
C (cvLy

CiL nCilg Ci v

B
B
g

H-3

Cs-134
Cs-137
Ba-137m
Sm-151
Eu-152
Eu-154
Eu-155

Am-243
(Cm-242
Cm-243
Cm-244

3 !
olelolefolotolalalo]o]s]o|s|slo[o oo oo oo ot oo [oolo oo o lo o [o [o [o |o |o o jolo o |« .8 fale] lo]s

ololelelele|elele]lelelelele]e]elele]lec]ecle]e]ole]elecie]leclclcle]lolc]e]o]=]ol]ec]o|oie]c]]e

slelelelele]ele]lefelelelo]e]elele]e]le]elelelele]le]e]ele]elolo]la]elalcle]a]clicle|efo]o]o]=]e
ololelelele]ele]elolole]elelele]le]lele]ele]clolole]e]e]e]elc]elo]lalole]olo]elo]o]o]oioleleo]e
o] o| of ol of ol of o} ol o] o o ] a| of ol o o o 0| o} o} o] o] of =| of of o] o] e} o] o o] ] o] o ] 2] 2] of <} of 2| | =
elole|ele]e]ele|elele]le]clelele]lefo]e]le]clelala]a]lo]ola]cloleic|ecle|c]|e]e]e]e|o]|olofole]e]e
slolololele]elele]e]ec]clele]lololc]c]elc]clclalolo]o]e]eclec]cic|c]o]e]s]c]cfc]|o]o]o]of=ic]e]

o 0
98 CL: 67 Cl1: - +6T.Cl: 495 CI
(Mor: ‘(Mor._ - (Mor i (Mor

[ Totals M Ng/g L)
Pu o (g/l.){ — I 0 o] o] o o
o

u | °] o] o] of o
“Density is caloulated based on Na, OH-, and AIO2-.
Water wtt% derived from the difference of density and total dissolved specics.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

I Single-Shell Tank 241-T-105
Total Inventory Estimate®
Physical
Properties -95-Cl- £7Ck: +67CL +95.CI
Total Waste 4.75E+405 (kp)] (980kgal)] e o — —
Heat Load 1.97E-02 (kW) 73BTUMD] 136E-02 ] 168E02| 227E.02| 257E-02
Bulk Densityt 1.28 (g/cc)) — — 118 123 133 136
Water wt%t 69.7 — — 643 66.7 7.2 72
TOC wt% C (w] 0 —_— — 0 o 0 0
Radiological 95 CL: 6T CL: +6T C1 495 C1
Constituents CilL pClig Ch = (CVL) - (CIAL) - (CIVL) iy
H-3 2.19E-07 171E-04 | B1IE02] 94sE08| 1.50E07] 3.06B-07] 4.04E07
C-14 4.56E-08 3.56E-05 | 169E-02| 3ysE.08 | 3.89E-08| s25E-08] soiE-08
Ni-59 1.30E-08 101E-05 { 480E-03 ] 9.03E-09 | 1.11E-08] 281E-08| 422608
Ni-63 1.17E-06 9.17E-04 0435[ 516807 1.00E-06 | 2.56E-06 | 384E-06
Co-60 1.11E-08 870E06| 413E03| 7426.09| 9.34E-09| 130E-08| 1.48E-08
Se-79 9.61E-09 751E-06 | 3STED3 | 670E-09 [ 8.20E-09f 1.11E-08] 125E-08
$1-90 4.40E-03 344 LOEH3| 305503| 3.758-03| sosE-03] 574E-03
Y-% 4.40E-03 344 L63ES031 30sE.03 | 375603 | s.08E-03] 574E-03
20-93 4.56E-08 357605 | 169602 318508 | 389E-08| s25608] 592608
Nb-93m 3.84E-08 3.00E05 | 1426-02] 263p 08| 3.28E-08] 4.41E-08] 4.97E-08
Tc-99 3.16E-07 2.47E-04 0171 221807] 2708-07] 3.64E-07] 411E07
Ru-106 SOTE-1S 396E-12| 188E-09[ 513615 4.16E15] 6.02E-15| 6.94E15
Cd-113m 115607 897E0s| 426E-021 7gsp.08| 9.12E-08| 1336-07] 151807
Sb-125 1.07E-08 84006 | 399E03| 507E-00{ 8.92E-09| 1.26E-08] 145608
Sn-126 1.45E-08 LI3E0s | S38B-03| 1.01E-08| 1.24E-08| te7E-08] 188E08
1-129 5.97E-10 4676-07| 222E04| 4.16E-10| 5.09E-10] 6.386-10] 7.76E-10
Cs-134 4.62E-10 361E07| L7TIEO4| 293610 380E-10f sa7E-10] 6.28E-10
Cs-137 $.00E-03 391 VBEX03 | 346E03| 4.26B03| 5786-03 | 6.52603
Bs-137m 4.73E-03 370| 176EH031 328.03] 4.03E-03| 546E-03] 6.17E-03
Sm-151 3.57E-08 2.79E-02 132] 249805 3.05E05]| 4.11E-05] 4.63E-05
|Eu-52 1.58E-08 123605 | S86E-03| 1.53e.08| 1.56E-08 | 1.61E08| 163E08
Eu-154 2.06E-07 161E04 | T63E-02] 135E07] 1.71E-07] 2418-07] 276E-07
Eu-155 1.19E-06 9.32E-04 043 | 1168 06| t18B06| 1.21E-06] 1.23E06
Ra-226 2.36E-12 185E-09| 876E07] 179E.12| 208E-12] 266B-12] 2946-12
Ra-228 6.07E-17 42ME-14] 2B s9E17] 6.00E17| 6.14E-17] 621E-17
Ac-227 121E-11 94TE09| 449E-06| 906E12] 1.06E-11| 136E-11] 151E-11
Pa-231 2.66E-11 208E-08 | 938E06] yosE.11| 233611 ] 301E11] 334E-11
Th-229 1.18E-14 S20E-12| 437E-09| jisE-14] 1.16E-14] 1.19E-14] 121E-14
Th-232 1.28E-17 O99E-15 | 4TE-12[ 901E18[ 1.00B17] 147E-17] 165E-17
U-232 9.70E-11 758608 | 360E05[ pase11| 921E-11 [ 1.026-10] 1.06E-10
U-233 A49E-12 3SIE09 | 167E06 | 33012 427612| 482E-12] s0sE-12
U-234 4.20E-06 3.28E-03 156] 3.59E-06] 3.99E-06| 4.65E-06] 4.98E-06
U-235 1.86E-07 145E04 ) 68821 ysop07] 1.77807] 206607] 221E.07
U-236 4.17E-08 326605 | 15%E-02| 356808| 1.96E-081 4.46E-08| 468608
U-238 4.26E-06 3.33E-03 158] 365E06]| 4.06E-06[ 4.72E-06 | 5.065-06
Np-237 1.96E-09 1.53E-06 | T28E-04| 136609 | 167E09| 226E-09] 255509
Pu-238 2.86E-07 2.23B-04 0106 143607 | 180E07] 391807 | 42807
Pu-239 6.70E-05 5.24E-02 249] 224k05| 3.41B-05| 1.00E-04] 132504
Pu-240 4.52E-06 3.53E-03 168] 189E06| 258E-06| 647E-06] 833606
Pu-241 7.18E-06 5.61E-03 266] 267606 s.12B06| 9.01E-06 | 1.085-05
Py-242 298E-11 233E-08 | LUHEOS{ 924p.12| 2046-11] 3.82E-11] 462611
Am-241 1.00E-07 73605 | 372E-02] 638E-08] 8.26E08| 1.188-07] 13cE07
Am-243 7.11E-13 5S6E-10| 264E-07) 448E-13] 5.84E-13| 8.43E13] 971E13
Cm-242 2.89E-10 226807| 107E04| 379g.10| 2.84E-10] 2.94B-10] 2.90E-10
Cm-243 $.92E-12 4628-09| 219E061 s70E-12} s8IE-12] 603E-12} 6.13B-12
Cm-244 1.69E-11 132608 | 626E08] 106E-11] 138E-11] 200E-11| 2.31E-n
98 CL: 67T.Cl7 +67 CL 495
Mor:(Mor: (Mo (Moer
Totals M )
Pu 1.10E-03 (/1] s 0407| 368E-04| S5.60E-04] 164E-03| 2.16E-03
T 537602 | GSSE+0T | 474E+03 | 460B02| S1IE02] SME-02| 637502

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-T-106 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1947 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank none
Integrity Assumed Leaker Total Risers 9
Assumed Leaker 1973 WASTE VOLUME (HANLON 1996l)
interim Stabilization (IS) Aug 1981 Total Waste Volume 21,000 gal
Partial Interim Isclation (Pl) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable interstitial Liquids 0gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number Size Saltcake 0 gal
4,5 4in Sludge 19,000 gal
2,3,6,7,13 12in Supernatant 2,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date June 29, 1989
Maximum Temperature 87°F Montage Number 94080233-46CN
Date Sept 8, 1979 Photo Set Number 89-062918
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual ENRAF
Minimum Temperature 54°F Max Level 15.311in
Date May 3, 1980 Date Jan 2, 1996 - Oct 2, 1996*
Elevation from tank bottom unknown Min Level 3.1in
Riser Number 8 Date Nov 20, 1991 - Aug 2, 1993

* Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES 1c ) ow aL TANK_INFO: REFERENCES
TIME LINE 2C CwW CONSTRUCTED 1943-1944 * ANDERSON 1980
(ANDERSON 1990) oW NOMINAL CAPACITY: 530,000 GAL % WELTY 1088
IX ?%Si; ggTTOM,E%EI;O?_T RADIUS KNUCKLE *%% BORSHEIM AND KIRCH 1991
AM ANK
PRIMARY ADDITIONS WTR 00T DI © HANLON 1996l
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.
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
" o SEE APPENDIX A.
[
RN 1c: FIRST CYCLE DECONTAMINATION WASTE
S * 2C: SECOND CYCLE DECON WASTE
wo oz oz Ra BL: B-PLANT LOW-LEVEL WASTE
-5 w ow: COATING (CLADDING) WASTE
z z g 5 DW: DECONTAMINATION WASTE
IS v 2 Ix: ION EXCHANGE
a a3 w WTR: WATER
Ll (9] w
58 81 . 3
] g 3 « % = VOLUME
. .o [ ¥ B r N {GALLONS)
18" 216"+ & wa o 2 - L — 606,500
g = = =) = LEGEND
T l 2o © 2 o ] — 573,500 TOTAL WASTE LEVEL (SUPERNATE)
16 190t ] or ° - e z _ —— — == TOTAL WASTE LEVEL (SOLIDS)
o s sa0%00 | SOLIDS LEVEL
T 1 | g — 507,500 ++4-+-++ ASSUMED SOLIDS LEVEL
14" 168" z — 474500 | VL) soiies
T 3 — 441,500
' " =
12" 144" 2 — 408,500 T TANK FARM
1 . % — 375,500 CASCADE
o > . A
z 5 3
1 L 2 g B oF — 309,500
o : . i
8 96"t w € 2 =, st — 276,500 @ @ @
13 T I o 3
s £, 8 2 =2 8 — 243,500
e 7L EF * So W 2 < — 210,500 @
2 7= = oo ® 8
T ~ -3 Q9w Wy £ — 177,500
, ., " I o®n S 5 Eo e
4 48" w 5 o< - =z - o — 144,500 L
X O =z w
T SE w & — 111,500 U.S. DEPARTMENT OF ENERGY
Zo g o Richiand Operations Office
2' 24"+ ngﬂ»: & — 78,500 FLUOR DANIEL NORTHWEST, INC.
1 =2 241-T-106 SINGLE-SHELL TANK
Z J ~ , — 45500 | WASTE & LEVEL HISTORY 1947-1996
. ‘ ; —
o 0 ~ // /" //’/‘/‘ — 12500 | ASSUMED LEAKER/STABILIZED TANK
. .
L oqgh *—&7’\'/_ g, /_ / // B o WATCH LIST: N/A
‘ ¥ T+ T I T T T T I T T T T I T T T T ‘ T T 7 [ T T T T l LR T T ! T 3 T 7T l T T T T ‘ T T T T I T 1 SIZE | BLDG NO. DWG NO. DATE
1945 50 55 80 65 70 75 80 85 90 95 B 241 ES-TKS-E99 |v&
YEARS scaLe NONE [08 no. Jsreer 1 oF 1
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HNF-SD-WM-ER-351, Rev.

241-T-1006

—MH SHOWN ON H-2-73035, Rev. 2
/ NOT SHOWN ON W-72743

CONDENSER
HATCHWAY

NORTH
Alstad 1993
W-72743
H-2-73055, Rev. 2
TANK RISER LOCATION
Approximate Grade Elevation 204.64m [671.4f1]
(Pianka 1985)
w‘ #‘ﬁ”‘hu ?II‘ il

4.04m [13.25ft)

0.38m [1.25f1]
CONCRETE

22.86m [75.00ft]

0.30m [1.00f1]
CONCRETE
5.49m [18.0f]
Liner Height

I ———

6.35mm [1/4in] 0.30m [1.0ft} — _////
w i
STEEL LINER, W/ TOP OF DISH ELEVATION

3-PLY ASPHALTIC
WATERPROOFING 7.94mm [5/16in) 193.24m [634.0ft]
STEEL LINER

Ref: H-2-1741, Rev. 3
CvI 73550, dwg D-2

NOT TO SCALE
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-106
I_ TLM Solids Composite lnventory Estimate®
Physical
Properties 95.ClL 67C1 _+67Cl 495 Cl
Total TLM Wal | 11E+05 (kq (190kgal)] — — — —
Heat Load 7.25E-03 (kW) (Q48BTUAR| - 492603 | 6.12E-03| sa1E-03]| 9.54E-03
Bulk Density 1.54 (g/cc) — — 1.43 147 1.59 1.63
Void Fraction 0.708 — — 0.643 0.674 0758 03833
Water wt% 46.2 s — 358 40.0 55.6 59.5
[TOC wt% C (w| 0 — —_ [ 0 0 0
Chemical 95.CL . 67.CL " #67Cl . +95:C]
Constituents|. - mole/L (mole/L) (mole/L} (mole/L) (mole/k)
Na+ . B4BE+04 | 9.39E+03 3.61 422 674 7.53
AT+ 497 8 71E+04 | 9.65E+03 3.00 353 501 6.76
Fe3+ (wtal Fe) 0387 TO4E+04 | 1 15E+03 0279 0.284 0.289 0290
Cra+ 362603 122 B35| 263603 | 304603 411E03] as8E03
3.16E-02 4.28E+03 4741 163E-02| 264E-02] 346E02] 3.65E02
0 0 0 [ 0 0 [
2.71E-03 353 3911 2676031 2.70E03| 2.72E-03| 272E-03
1.29E-04 764 0846 | 07E05| 1.06E-04| 1.53E-04 | 177E-04
7.76E-02 1.O4E04 | 1IGEH03 | 741802 | 761E-02{ 7.92E-02| s07E-02
1.14E-03 436 483] 901E04] 1.03E03| 208E-03 | 294E-03
0 o o 0 0 0 0
0 0 0 [ 0 0 0
o7 305E+03 337| 83002 0.105 0.125 0.132
4.50E-03 114 126 313603 | 383E-03| s.18E03]| s5.84E-03
196 2.16E+405 [ 2.40E+04 11.6 133 238 238
0.798 3ZIE04 | 3566403 0642 0.725 0.861 0912
0536 T.60E+04 | 1.77E+03 0439 0483 0.600 0.672
0.117 4.56E+03 505 | B30E02 0.108 0,125 0.132
0.584 3.60E+M [ 399E+03 | g 61E-02 0391 0.698 0.77}
3.22E-02 201E+03 22| 217602] 27E02| 374B02| 425E-02
9.52E-02 1.74E+03 192} 208E-02] S.12E-02 0122 0.152
7.50E-02 9 102] 469E02) 614E-02 0110 0226
2.07E-02 476 527] 1a4E-02] 1.76E-02| 238E02]| 269E02
[CeHs073- 0 g G o o o o
I’Etu. 0 o 0 o 0 [ [}
HEDTA3- 0 0 0 0 [ 0 [
glycolate- 0 [ 0 0 0 [ 0
acetate- 0 0 0 [ 0 0 0
joxalate2- 0 0 0 0 0 0 [
{DEF 0 o 0 o [ 0 [
{butano! 0 0 o o 0 0 0
NF3 3.15E-02 348 385] 200E02] 262602] 367E-02| 4.16E-02
Fe(CN)64- 0 0 i 0 o 0 [}

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-106
SMM Composite Inventory Estimate
Physical
P 95 C1 . 67CI - +67C1 +95.CI
Total SMM W 7.59E+03 (kg) (20l kgal)]  — — - — —
[Heat Load 0 (kW) (0 BTU/r), - [ [ L) 0
Bulk Density* 1.00 (g/cc) — — 1.00 1.00 1.00 1.00
Water wt% 100 o - 100 100 100 100
TOC wt% C (w] 0 — —_— 0 [ 0 0
Chemical 95.CLA6T.C1 . +67 CL 495 Cl
Constituents| - mole/L pp! kg . (mole/Ly {mole/L) (mole/L) mole/L)
[Na+ 0 0 ° 0 0 [ 0
A+ T ) 0 0 0 0 [
Fe3+ (1ol Fe) Q) ] 0 0 o ° 0
0 0 0 0 ) [ ]
0 ° 0 0 [) 0 []
0 ¢ o [ 0 0 0
[ 0 ¢ [ 0 [ 0
0 0 0 0 [ 0 0
0 0 0 ) 0 0 [
0 J [ 0 0 ] [
0 ¢ [ [ ) [] 0
0 o o [ [] 0 0
[ 0 0 0 0 0 0
0 0 0 0 0 0 [
0 0 0 0 [ 0 0
0 0 0 [ a ¢ a
0 ¢ 0 [ ) 0 [
0 o o [ 0 ) 0
[PO4; [ [J 0 [ 0 0 0
!soa 0 0 G o o 0 0
Si (a5 Si032-) [ 0 0 0 [ [] 0
F- 0 0 0 0 o [ [
CI- 0 0 0 o 0 o [
[CEHs073- ] [ 0 o o [ )
EDTA4- 0 0 0 o o o 0
HEDTA3- 0 0 o [ [ ) 0
glycolate- o 0 0 0 [ [ 0
acetate- o 0 0 o o 0 [
foxalate2- 0 0 0 0 [) 0 0
DBP 3 0 0 0 0 [ 0
[Butanol 0 ] 0 o o 0 )
NH3 © 0 0 o o [ [
Fe(Chy64- 0 0 o 0 [

*Density is calculated based on Na, OH-, and AlO2-.
+Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ _Single-Shell Tank 241-T-106
Total Inventory Estimate*
Physical
Properties 95 Cl -67CL  +67CL +95 CI
Total Waste 1.18E+05 (kg)| Ql0kga)] — e — —
Heat Load 7.25E-03 (kW) (24.8 BTU/r)| . 492603 | 612E-03 | 841E-03| 9.54E-03
Bulk Densityt 1.49 (g/ce)) — - 139 142 1.54 157
Water wi%t 49.7 e e 357 438 586 622
[ TOC wt% C (] 0 I o ° o
‘Chemical 95 CI: 67.C1.: +67CL. +95 Cl
Coustituents| - mole/L: {mole/L) (mole/L) (mole/L) (mole/L)|
Na+ 514 T9IE+04 | 9.39E+03 3.26 382 610 681
A+ 450 SISE+04 | 9.65E+03 271 319 Sa4 611
Fe3+ (iofal Fe) 0259 STIEH03 | LISE+03 0252 0257 0.261 0.263
Cr3+ 3.27E-03 114 135] 238603 | 284E03| 372603 ] 415803
IB_iJ' 2.85E-02 4.01E+0) 474 1am02]| 230802 333E-02] 330E-02
Lad+ 0 0 0 0 o 0 o
hsu 245E-03 331 39V] 242603 | 244E-03| 246E-03] 246E-03
[z: {as ZrO(OH)?| 1.17E-04 718 0846 | 730E-05| 9.556-05| 1396-04| 1.60E04
iﬁb 7.02E-02 9.776+03 | 1.16E+03 | 690E02 | 6ssE02| 7.16E02] 730B-02
Ni2+ 1.03E-03 408 483 | 315604 928E-04 | 188E-03| 266E-03
0 0 0 ) 0 0 [
) 0 o o o 0 [
0.106 2.35E+03 337 151802 9538-02 0113 0.119
4.07E-03 107 126 283603 | 3476.09| 469E03] s28E03
77 2.02E+08 | 2.40B+04 105 125 218 242
0722 3.01E+04 | 3.56E+03 0581 0659 0779 0.825
0.485 1.50E+04 | 1.77E+03 0397 0437 0.543 0.608
0.106 4.27E+03 505 | 751E02| 953E02 0113 0.119
0528 337E+04 | 3.99E+03 | 779E-02 0353 0632 0.697
291E-02 1.88E+03 22| 196B02] 245E02| 339E02| 38502
Si (as Si032-) 8.61E-02 1.62E+03 192] 183E-02] 463602 0111 0.138
F- 679602 866 102] 424802| ss5802] 9.956-02 0204
Cl- 1.87E-02 445 52771 1308-02] 1.60E-02] 2.16E-02| 243E-02
[CeHs07- g 0 [ o 0 [] 0
EDTA4- 0 ¢ 0 o 0 [ [)
HEDTA3- 0 g 0 0 0 [ [)
glycolate- 0 0 0 o o [ [}
acetato- [) [] 0 [ 0 o 0
oxaiate2- ] 0 El o 0 [ 0
DBP ] ) 0 o 0 0 )
butanol [) 0 0 0 [] 0 0
NH3 2.85E-02 325 385 184E02{ 2.378-02] 3326-02] 3.76E-02
%‘)ﬂ- 0 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-351, Rev. 1

HDW Modal Rev. 4
Single-Shell Tank 241-1-106
TLM Solids Composite Inventory Estimate*
85 Cl _-67Cl  +67Cl +95 CI
1 HE+05 (kg)| 090kga)| — o — —
7.25E-03 (kW) (243BTUMD| 492E-03 | 612603 8.41E-03| 9.54E-03
154 (@/eo) - — 143 147 159 163
Void Fraction 0.708 — — 0.548 0.674 0.758 0833
Water wi% 462 e — 358 400 55.6 59.5
[ TOC wt% C (w| 0 — — 0 o o 0
Radiological <95:CL..-67 CI - +67.CI-495.CI
Constituents CVL neig- Ci (CVL) -~ (CIL) - (CVL) - (CIL)
H-3 8.83E-07 STE04| 635E-02] 636E-07| 7458-07] 106E-06] 125806
C-14 1.29E-07 835605 | 92E-03 | 101E 07| L1sE07] 142807] 15607
Ni-59 3.65E-08 237605 | 263E-03] 238E08 | 3.28E08| 666E-08] 94sE.08
Ni-63 3.40E-06 221E-03 02441 269506 | 3.05E-06] 6.14E-06 | 8.69E-06
Co-60 5.48E-08 3.56E0s | 3ME03| 479408 | s128-08] sase-os]| 621508
Se-79 2.82E-08 183805 | 203B-03] 325508 | 2.546-08] 311E-08]| 3.39E-08
Sr-90 8.35E-03 542 6007 s66E-03 | 7.05E-03| 969603} 1.10E-02
Y-50 835E-03 542 S01| s67E03| 7.05E-03| 9.70E-03[ LI10E-02
Zr-93 1.34E-07 87005 | 964E-03| 107807 121E07] 148E-07] 1.61E07
Nb-93m L.OSE-07 7.108-05 | 787E-03| gesE-08| o83s-08) 121E07] t326.07
Tc-99 9.326-07 6.05E-04 | STOE-02| 743E.07( 840E-07| 103E06] 1.12E06
Ru-106 5.09E-12 3318-09] 366E07] soop.12] s0sE-12] si4p12] sasEaz
Cd-113m 3.98E-07 250604 | 286B-02[ 3268 07| 3.63E-07] 4348-07] 469607
Sb-125 1.256-07 810E05 | B9E03| 17607] 121807] 129E-07] 132807
Sn-126 4.24E-08 276E-05 | 30SE-03 | 337608 | 382608| 46sE-08] 510508
1-129 LI7E09 1IsE06] 127B04] 141E09 | 1.59E-09] 1.956-09] 2.12E-09
Cs-134 5.36E-09 348606 | SESEO4| so2E09f 5.19E-09| ssa6-00| s.e9E00
Cs-137 9.51E-03 618 684] 645603 80IE03 | 1.10E-02] 125E-02
Ba-137m 9.00E-03 584 7] 61E03| 760B03| 1.04E-02] 1.13E-02
Sm-151 1.O3E-04 6.68E-02 739] 8.15E-05| 9.25E05| 1.14E-04] 124E-04
|Eu-152 231E-07 1S0E-04 ] 166E-02] 230E.07] 231E07] 232607 232607
Eu-154 1.20E-06 7.82E-04 | 8.66E-021 ) 06E.06| 1.14E-06| 1.28E-06] 1.34E-06
Eu-155 1.32E-05 8.56E-03 0848] 131E-05§ 132605 132608] 133605
Ra-226 448E-12 2918-09| 32807] 331g12] 301E12| s07E-12] se3ma2
Ra-228 4.53E-16 294613 | 326E-11[ 451E-16| 4526-16] 4.55B-16] 4.56E-16
Ac-227 230E-11 150E08 | L66E06] 190E-11 ] 2.01E-11] 261E-11] 2.90E-11
Pa-231 S.23E-1 346E-08 | 3B3E-061 396E.11{ 4.67E-11] 6.02E-11 [ 6.68E-11
Th-229 461E-14 300E-11| 3I2E09] 456E14] 4.59E-14] 464E-14] 467E-14
Th-232 S1SE-17 334614 | 370E-12] 440E17| 479E17] s33E17] S89E17
U-232 8.15E-10 520607] 386E05| 7848-10| B02E-10] 825E-10] 831E-10
U-233 2.89E-11 187E-08 | 207E06| 275611 | 284E-11] 2926-13 | 294611
U-234 1.90E-05 1.24E-02 137] 17E-05| 186E05| 193B05 | 194605
U-235 7.94E-07 5.16E04 | STIEM| 7.01607| 776E07]| sosE-07] 8.11E-07
U-236 5.85E-07 380E-04| 420E-02] s60p07] 5.78E07| s5.90E07] 596E-07
U-238 1.72E-05 L12E-02 124] 1608-05| 168E-05| 1.74E-05| 1.76E-05
Np-237 6.61E-09 429606 | 47SE04) s43E-00f 6.04B-00] 7.21E-09] 778E-09
Pu-238 2.92E-05 190E-02 2101 284605 | 288E-05| 296E-05| 3.008-05
Pu-239 1.17E-03 0.760 342] 14603 | 116E-03] 118E03 | 1208-03
Pu-240 1.77E-04 0115 127] 173604 | 17508 179E-04 | 181E-04
Pu-241 1.33E-03 0.862 955 130e-03| 131E03| 134E-03] 136E-03
Pu-242 4.34E-08 282606 | 312E-04[ 4356.09 [ 430E-09| 439E09] 444E09
Am-241 424E-07 275604 | 305E-02[ 3.536.07| 3.89E-07| 4.60E-07] 4.95E07
Am-243 3.42E-12 2228-09 | 246E-07[ 290E.12 | 3.7E-12] 3.686-12] 3.93E-12
Cm-242 3.30E-09 2146-06 | 23TE-041 3286001 3.20E09| 331E09] 332800
Cm-243 743E-1) 482E-08 | S3I4E061 739E.11| 741E-11] 745611 | 747611
Cm-244 1.01E-10 6.50E-08 ] 730E06| g90E-11| 9.54E-11] 1.08E-10] 1.14E-10
95 HTCL 467 CL. 495 :CL
Mor:: “(Mor “{Mor . (Mor
Totals M nyg )
Pu 1.96E-02 (/L)] 1.94E-02 E-02 | 201E-02
U 0.217 ] 3SE+04[ 3TIEI [ g0 can]|  o220] o222

*Unksiowns in tank solids inventory are assigned by Tank Layering Model (TLM).

-84-



HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-106
SMM Composite Inventory Estimate

-95 - CI~ 67Cl +67Cl: +95CI

7.59E+03 (kg)| 201 kgah)] — — — —
0 (kW) (OBTUA)|  — o 0 0 [
1.00 (g/cc) — — 100 1.00 1.00 1.00

‘Water wt%t 100 — — 100 100 100 100
TOC wt% C (w] 0 — — 0 [ 0 0

Radiological 498 CL: 67:CL . +67.CL . +95 CI
Constitueats} L nCirg Cl (CUL) (G
H-3
c-14
Ni-$9
Ni-63
Co-60

E

DG EIE C C E S N N Y S A O R A A Y D Y S A A A S I S I D A D I R I D S R D S Y s

1]

I§]

&
olelele]eolololofjelele]e]olele]e]elejeleclc]e]eleclclele]cla]e]e]|ec]e]a]e]|eclcle]o]ec]e]o]le]ola]e
slelo]eleleclolole]e]e]e]olele]e]olo]e]lole]e]o]o]|e]o]o]ecle]ala]elo]olc]c]ec]e]e]oic]e]e]ec]e]e
of o] of of o} o] of of o] o] o] o of o] o of of o] of o] o] of of o] o & 5] of o} o of o] of o] o] o] o of o 5] 2] | o] <] | o
olelele]oleoiola]o]s]e]eic]o]o]o]a]clo]elo]olaic]c]o]olo]a]elo]o]lo]c]lc]o]le]|c]|ec]c]o]e]o]e]o]e

geeeeooooooaeoeeaaoeoeeeoaooecoooaoooooooeeoaeo

[
HICT. 467 CI. 798
(Mor: (Mor: {Mor: : (Mor

Totals M g K
Pu 0 eL)] — 1 o] o [ ) [
o of of of o ) o] [

*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-351, Rev. 1

HDW Model Rev. 4

i Single-Shell Tank 241-T-106
Total Inventory Estimate*

Physical

Properties -95 Cl. 67.C1 - +67Cl- +95 CI
Total Waste 1.18E405 (kg)| (210kgal){  — — e — —
Heat Load 7.25E-03 (kW) 48BTUM)|  — 492E-03 | 6.12E-03 | 841E-03| 9.54E-03
Bulk Densityt 1.49 (g/cc) — — 139 1.42 154 157
Water wtt%t 49.7 — — 397 434 586 622
TOC wt% C (w} o . - ] o o o
Radiological 9S8 .CL: . 6T CL . 467 CL:295. C1
Constituents| - - CUL _ouCig €~ {CiL) " (CIL) " (CVL) = (CVLy
H-3 7.98E-07 5.36E-04 | 635E-02| 5758071 6.74E-07| 9.55-07] 113E06
C-14 1.16E-07 7.826-05 | 9BED3 [ 917608 ] 1.04E07] 120607] 141E07
Ni-59 3.30E-08 222E-05 | 263E-03| 560608 | 2966-08| 6.02E-08] 8.5SE-08
Ni-63 3.07E-06 2.06E-03 0244 | 243e-06| 276E06| 5.55E-06 ] 7.86E-06
Co-60 4 96E-08 33305 | IME0I| 420508 | 4.64E-08] 5298-08] se1E-08
Se-79 2.55E-08 1726-05 | 20E03] 203508| 230E08| 2826-08] 3.07E08
Sr-90 7.5SE-03 5.07 60| 512E03| 638E-03| 8.77E-03 | 9.54E-03
Y-50 7.56E-03 5.07 601] 513603 ] 638E03| 877603 | 995603
Z:-93 1.21E-07 8.15E-0s | 964E-03 | 965E-08] 1.09E-07| 1.34E-07] 146E07
Nb-93m 9.90E-08 6656-05 | 7ETE-03 | 743608 | 8.89E08| 109607 119E-07
Te-99 B.43E-07 5.66E-04 | 8TOE-02| §71E.07| 7.608-07] 9.20E07] 101E06
Ru-106 461E-12 309E09 | 366E-07| 4soE.12| 456B-12[ 4.65B-12] 4.69E-12
Cd-113m 3.60E-07 242604 | 286E-021 295607| 3.206-07| 3.938-07] 424807
Sb-125 1.13E07 75805 | S9TE-03| 06E-07{ 1.10E-07| 1.16807] 1.206.07
Sn-126 3 84E-08 2586-08 | JOSE-03[ 30sE08F 3.46E-08 | 4.23E-08{ 4.62E-08
1-129 1.60E09 1.07E06 | 127E-04] 1276-09| 1.44E-09] 1.76E-09] 1.92E-09
Cs-134 4.84E-09 325806 | 385E-04| 454E.00| 470E-09] so0E-09] s14E09
Cs-137 8.60E-03 5.78 684 | ssE03| 726E03| 5998-03] 113602
Ba-137m 8 14E-03 5.47 8471 s52603] 687E03| 9.456-03] 107E-02
Sm-151 9.30E-05 6.25E-02 739] 7376-05| 836605 103E-04] 112E-04
Eu-152 2.09E-07 141E-04 | 16E-02] 208E07] 209E-07] 2.10B-07]| 210E-07
Eu-154 1.09E-06 732604 ] 866E02[ 962E07| 1.03E06] 1.15E06] 121E-06
Eu-155 1.19E-05 8.02E-03 09481 119E-05 | 1.19E-0s | 120805 120B-05
Ra-226 4.0E-12 2726-09| 322807 290E-12| 3.54E-12] 438E-12] S510B-12
Ra-228 4.10E-16 275613 | 326E-11[ 408616 4.05E-16] 4.11E-16] 413E-16
Ac-227 2.08E-11 14008 | 166E-06| ysqp11] 182611 [ 236E-11] z2e2E1n
Pa-231 4.82E-11 320808 | 38E06[ 350E11| 42261 [ sME11] 604E11
Th-229 4.17E-14 280511 | 332E0] 4126 14| 415E-14] 4208-14] 422614
Th-232 4.66E-17 I13E-14] 3TOE-12{ 308E-17| 433E-17| 5.006-17] 533E-17
U-232 737E-10 4956-07| SBEOST 700E.10f 7.26E-10] 746E-10] 75260
U-233 2.61E-11 175808 | 207B-06| 249E-11] 257611 264E-11] 2.66E-11
U-234 1.T2E-05 1.16E-02 137] 161E05 [ 168E-05 1.74E05] 1.76E05
U-235 7.18E-07 4826041 STIEQ2| 670E07| 7.02E-07| 7.288-07] 734E07
U-236 5.29E-07 35sE-04 | 42(E021 515607{ 523E-07] s348-07] s39E07
U-238 1.56E-05 1.05E-02 124) 1asp0s) 1.52E05 | 1.58E-05 | 1.59E-05
Np-237 $.98E-09 402806 | 475E-04| 4915.09| s.46E-09] 6.52609] 704E-09
Pu-238 2.64E-05 1.78E-02 2101 257605] 261805] 268E-05| 272E-05
Pu-239 1.06E-03 o711 342| 104603 | 105E03| 1.07E-03| 108E-03
Pu-240 1.60E-04 0108 127] 157E04 | 1.58E-04) 1.62E-04] 164504
Pu-241 1.20E-0 0807 955 11703 | 119803 | 122E-03] 123803
Pu-242 3.93609 26406 | 312B-04| 384E09| 388E09] 397E00] 402600
Am-241 3.84E-07 2586-04 | 305E-02| 313£.07 3.52E07| 4.17E-07] 4.4sE07
Am-243 3.09E-12 208609 | 248E-07{ 262512 2866-12] 333E12] 3.56E-12
Cm-242 2.98E-09 200E-06 | 23TE04| 296E00 | 2.07E-00| 2.99E-09] 3.00E-09
Cm-243 6.72E-11 4515081 S34E061 g68E-11] 670E-11] 6.746-11] 676E-11
Cm-244 9.18E-11 6.16E-08| 730B-061 gosE-11)| 863E-11] 9.74E-11| 1.03E-10

bs ST CL: 67 CL: - +95.:C}
(Moor:“{Mor = (Mor  (Mor

Totals M pE'g kg %] )

Pu 1.77E-02 (/L)] - 1al] 174-02| 1.75E-02| 1.80E02 181E-02
0 0156 | IBE4 ] ITERI [ o182 o 019 o200

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

TANK HISTORY TANK DESCRIPTION
Entered Service 1st gtr 1945 Diameter 751t
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists none Cascade Tank to 241-T-108
Integrity Assumed leaker Total Risers 9
Assumed Leaker 1984 WASTE VOLUME (HANLON 1996l)
Interim Stabilization (I1S) May 1996 Total Waste Volume 173,000 gal
Partial Interim Isolation (P!) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 22,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 12,000 gal
Riser Number Size Saltcake 0 gal
5,8 4in Sludge 173,000 gal
2,3,6,7 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date July 12, 1984
Maximum Temperature 91°F Montage Number 94080233-32CN
Date Sept 3, 1978 Photo Set Number 84-04997
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 5 Devices Auto and Manual ENRAF
Minimum Temperature 52°F Max Level 69.07 in
Date May 21, 1982 Date Feb 7, 1996
Elevation from tank bottom unknown Min Level 56.69 in
Riser Number 5 Date Nov 20, 1995

% Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev. 1

— KNUCKLE

WASTE TYPES [1C 1C 1C BL EVAP
TIME LINE TBP oW IX NCPLX
{ANDERSON 1990;
PRIMARY 1c1 UR WTR
ADDITIONS
TIME LINE
(AGNEW 1995)
*
©
[
o © ¢
x 2 5
IngEs) 2 2
=T =
L o 5 * -
« £ o
z =z L )
—- o x HZ >
RN 3 o) S
£ s w3 - =
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Moy R e * & [
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' » % o T o *_ > 7 =
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= Hx =R
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—
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12 144 -+ W\__M
o
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Zz Z
10' 1207+ £s
z
1 25
=
' 21 uD
8 96 + MA
—
1 A
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LEVEL ADJUSTMENT (2,/80)%

LEVEL ADJUSTMENT (4,82)°°
PARTIALLY TSOLATED (12/82)**

°

ASSUMED LEAKER (84)

PHOTOS (7/84),

TANK INFO:

CONSTRUCTED 1943-1944

NOMINAL CAPACITY: 530,000 GAL

DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
75 FOOT DIAMETER TANK

REFERENCES

+ ANDERSON 1890

*%  WELTY 1988

#%% BORSHEIM AND KIRCH 1981
© HANLON 19961

©0 McCANN 1982b
000 McCANN {1983k, | and 1984a-1)
NOTES:

edodod

LEVEL ADJUSTMENTS (10/83 - 8/84)

<
)
o
3 VOLUME
= (GALLONS)
8  — 606500
—
g — 573,500
= — 540,500
Z — 507,500
x
= — 474,500
= .
o — 441,500
g
® — 408,500
o
_ — 375,500
zZ
2 o — 342,500
=
v ow N
x 2 5= 309,500
* a Z
- <, — 276,500
b = W
< — 243,500
I (]
a -
\ — 210,500

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.

1C: FIRST CYCLE DECONTAMINATION WASTE
1C1: FIRST CYCLE DECON WASTE 1944-49
BL: B-PLANT LOW-LEVEL WASTE
CW: COATING {CLADDING) WASTE
EVAP EVAPORATOR FEED
IX: ION EXCHANGE
NCPLX:  NON-COMPLEXED WASTE
TBF: TRIBUTYL PHOSPHATE
UR: URANIUM RECOVERY WASTE
WTR: WATER
LEGEND
TOTAL WASTE LEVEL (SUPERNATE)
meem === TOTAL WASTE LEVEL (SOLIDS)
||||| SOLIDS LEVEL
44+ + ASSUMED SOLIDS LEVEL
F7 77} sous

T TANK FARM
CASCADE

U.S. DEPARTMENT OF ENERGY

Richland QOperations Office
FLUOR DANIEL NORTHWEST, INC.

241-T-107 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1945-1996
ASSUMED LEAKER/STABILIZED TANK

WATCH LIST: N/A
DATE

ES-TKS-E100Q jive

[uo8 1o kneer 1 of 1
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HNF-SD-WM-ER-351, Rev. 1

NORTH

SALT WELL
PUMP PIT

) CIE

Ref: Alstad 1993
W-72743
H-2-73063, Rev. 3

TANK RISER LOCATION

Approximate Grade Elevation 205.45m [674.0ft]
(Pianka 1995)

T W AR

0.38m [1.25f1]
CONCRETE

4.04m [13.25ft)

22.86m [75.00ft]
0.30m {1.00ft}

CONCRETE
5.49m [18.0ft]
Liner Height
S%SSFTI?\E&I?M‘;]/ / 0.30m [1.0f1] — s
3-PLY ASPHALTIC TOP OF DISH ELEVATION—/
WATERPROOFING 7.94mm [5/16in] 193.85m [636.0f1]

STEEL LINER
Ref: H-2-1741, Rev. 3

CVI 73550, dwg D-2

NOT TO SCALE
-90-
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-107
TLM Solids Composite Inventory Estimatc®
Physical
Properties 95:Cl -67CI ~+67CI +9%Cl
Total TLM Wa| 8 94E+05 (kg) (7 kgal)]  — — e —

Heat Load 5.92E-02 (kW) (202 BTUMD|  o-e- 470E02| s20p.02] s.56E-02 7.17E-02
Eulk Density 1.38 (g/cc)) — e 128 134 141 144
Void Fraction 0718 — — 0.650 0.680 0771 0.842
Water wt% 64.0 - — 60.0 619 66.8 706
TOC wt% C (w| 0 — — 0 [ 0 [
Chemieal 9501 -67CL . +67CL +95°CJ
Constituents| = male/L ig moh/Ll {mole/L) (mole/L) (mole/L)
Na+ 53 S 70E+04 | 7.78E+04 330 438 589 650
AT+ 0599 1176404 | 1 05E+04 0399 0.599 0.599 0.595
Fe3+ (towl Fe) 0352 T43E+04 | | 27E+04 0346 0349 0355 0358
Cr3+ 4.86E-03 183 1631 386E03] 434E-03 | 5.38E-03| 5.89E-03
IB_u+ 6.24E-02 SAE0} | BME+O3 | 49sE02| S.70E02] 663E-02| 692E-02
[La3+ [] [ 0 0 [ 0 0
Hg2+ 1.06E-04 154 137] 736605 | 9.22E-05| 1.i6E-04 | 1236-04
Zr (as ZrO(OH)2| 239E-4 153 1411 190E-04| 2.14E04| 265804 2.90E-04
l;riz« o ] 0 ° o o o
Niz+ 1.20E-03 508 4541 9s0E.04| 107E03 | 211E-03] 341E03
Sr2+ [J 0 [ 0 0 o 0
Mna+ [ o 0 o ) ) ]
Caz+ 7 62E-02 221E+03 | 1.98E+03 | 474E.02| 641E02] 8.756.02| 984E.02
K+ 6.712E-03 190 10| 534603 | 6.01E03| 745E03] 8.15E-03
o 106 S00E+04 | 4.47E+04 397 403 410 a1z
NO3. 104 4.65E+04 | 4.16E+04 0862 0.948 112 120
NOZ- 0236 7.86E+03 | 7.02E+03 0148 ) 0.289 0.346
CO32- 7 62E-02 I31E+03 | 2966403 | 474E02| 641E-02| 8.75E02| 9.84E.02
[Po43- 115 792E+04 [ 707E+04 0.672 0.949 1.30 141
S042- 5.20E-02 3.626+03 | 3.23EH03 | 41302 | 4.65E02] s76E-02] 630E-02
Si (a3 510327) 0224 435E+03 | 407E+03 o115 0.170 0278 0.330
F- 0.139 19IE+03 | 171E+03 0.110 0.124 0.154 0323
Ci- 309E02 754 7081 246602] 277B02] 3.43B02] 375E.02
[C6HSOT3- 0 0 0 0 0 0 0
ET_M ] o 0 0 ) [ [)
HEDTA3- 0 o 0 0 0 o
glycolate- [] [ o [} 0 0 0
accae 0 g 0 o ) ] 0
foxalatez- o o T o o o o
[DEF 0 © 0 0 o ) 0
lbnunol 0 0 [ 0 0 0 0
NH3 7.94E-02 978 874 cask02| 713E-02] 8.70E02| 9.40E02
Fe(CN)64- 0 o 0 0 0 0 0

*Unknowns in tank solids inventory are assigned by Tank Layering Modet (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Modei Rev. 4

Single-Shell Tank 241-T-107

SMM Composite Inventory Estimate

{Physical
{Properties

95 C1

47.CI

+67 C1 ~+95 C1

3.41E+04 (kg)

(9.01 kgal)|

0 W)

(0 BTU/)|

Total SMM W
Heat Load

Bulk Density®

1,00 (g/co)

'Water wt%

100

TOC wt% C (w]

0

Chemical
Constituenis|

mole/L

]
g

47CL
AmolerL)

#67.C1 495 €1
(miole/L)

[Na+

A3+

[Fe3+ (wial Fe)

[Cr3+

[B57

o
-

[Zzrs Zoona]

Pb2+
Ni2+

Sr2+

Mnd+

[Ca2+

K+

[OH-

INO3-

(NO2-

[CO32-

[PO43-

S042-

S (s 510327

F-

Cl-

[C6H3073-

[EDTA4-

HEDTA3-

ol o] o] o] o] of ] o] o] | o] o of o] of o] o| of o] 5] | o] o] | o] o

o] o| ] o] of of o] o] o] o] o] of o] of o] o] o] o] o] of o] o] of 5] 2] o

of o of of of of of 2] o] o] of of o] of of of o of o] | <} of of o] of ]

ofele]elole]elolefo]sec]e]e]o]olele]eclelc]e]|c]le]|e|a

olofols]olo]e]eole]ola]clec]e]e]ofole]e]lo]lclecicfelole

iycolate.

acetate-

oxalate2-

DBP

butanol

of o] of o} of

o] of o] of o

o of o] o] o

olelo]ei=

ols]ofele

o

NH3
Fe(CN)64-

)

of o

of of

g
oo alole]o]e oaoooeooooeooeeoooocoooooelg

o|e

-3
ole olelo]eo]e ooaeoooca@eoooooaoacccoooog

*Density is calculated bascd on Na, OH-, and AIO2-.
1Water wt% derived from the difference of denusity and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Singie-Shell Tank 241-T-107
Total Inventory Estimate®*
Physical
Properties -95 CI_--67CI. 467 Cl :+95:CI
Total Waste 9285405 Gg)] (180kgah)] — —_ — —
Heat Load $.92E-02 (kW) (202BTUM)| 470E-02| 529E-02{ 6.56E-02| 7.17E-02
Eﬂk Densityt 1.36 {g/cc)| e — 127 132 1.39 142
Water wt%t 653 — — 614 63.2 68.1 78
TOC wt% C (w] [ . — 0 0 0 0
Chemical <95 CI.-~67:CY. 467 CL: 495 Cl
Couistituents| ' mole/L m kg {mole/L) (mole/Ly (mole/L) (mole/L)
Na+ 456 838E+04 | 7.79E+04 EXt) 216 .59 18
AGT G369 T13E+04 | 10SE+04 0.569 0.569 0.569 0.569
Fe3+ (iowl Fe) 0335 1376+04 | 127E+04 0329 032 0337 0340
Cr3+ 4.61E-03 176 1631 366E-03| 4.13E-03| s.11E-03| s5.59E03
Bi3+ 5.93E-02 SI0EH0I | BAEH3 | 47iE02| s41B02| 6.30E-02] 6.58E-02
[La3+ [) [ [ o o 0 o
Ha2+ 1.00E-04 148 13.7] 699E-05| 8.76E-05]| 1.10E-04| 1.17E-04
21 (as ZrO(OH)2] 2.27E-04 15.2 14.1] 180E-04| 203E-04]| 2.52E.-04{ 2.75E-04
[Pb2+ ) 0 0 0 0 0 0
Niz+ 1.146-03 490 454] 902E04| 1.02E-03| 201E-03| 324E-03
S2+ ] ] 0 o ) ) o
Mnd+ [ 0 0 0 0 0 0
Ca2+ 7.24E-02 213E403 | 198E+01 [ 450802| 609E-02| 832E-02] 935E-02
6.39E-03 183 10 so7E-03| 5.71E-03| 7.08E-03 | 7.ME-03
386 AB2EH04 | 44TE+04 .77 382 389 391
0.984 4ASET04 | 4.16E+04 0819 0901 1.06 114
0224 T3TEX03 | 7.02E+03 o141 0179 0275 0328
724E-02 319E+03 [ 296E+03 | 450E-02 | 6.09E-02] 8.32E-02] 935E-02
1.09 763E+04 [ 7.07E+4 0.639 0.901 123 1.34
494E02 348E703 | 3.29EX03 | 397507 442E02] SASEQ2| S99E.02
0212 TIBEH03 | A07EHD 0109 0161 0.264 o
0.132 1.84E+03 | 1.71E+03 0.105 0.118 0.145 0307
294E-02 765 | 79| 233602 | 263E02| 3.26E-02{ 3.56E-02
C6H5073- 0 0 0 o [ [ [
ET_IW 0 0 o o o o
HEDTAS- 0 [ ) Iy Py ] °
alycolate- 0 o ) ° o o o
acetute- 0 o [ ) o ? o
oxalatez- ° ] ] o o o o
[BEF g 0 0 o o o o
[butanol ] ) 0 Y o o o
[NH3 754E-02 942 874] 613E02| 682802 8.26E-02]| 893E-02
[Fe(CN)64- 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 species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Modei Rev. 4

| Single-Shell Tank 241-T-107
TLM Solids Composite [nventory Estimate*

Physical
Properties 95-Cl 67 Cl +67CL . 495 CI
Total TLM Wa| 8 94E+05 (kg)| (7 kga)] — — — —
Heat Load 5.92E-02 (kW) (202BTUM)| — — 470E-02| s20E.02] 6.56E-02] 7.17E-02
Bulk Density 1.38 (g/ec) — — 1.28 134 141 144
Void Fraction 0718 — — 0650 0680 077t 0.842
Water wt% 640 — —_ 60.0 619 66.8 70.6
TOC wt% C (w] 0 — — o 0 o Py
Radiologicat “95. CL: 67 CL - +6TCL - +95 CI
Constituents CVL. nCilg Ci (CVLY - (CVL)- - (CVL) - (CLy
H-3 3.39E-07 245E-04 02191 199E07] 262E07| 427807] 520807
C-14 8 66E-08 6276-05 | SOIE02] gesEom| 7.75E-08 | 9.605-08 [ 1.05E-07
Ni-59 247TE-08 179605 | 1.60B-02| 1.o6E-08 | 221E-08] 4.37E-08] 7.05E-08
Ni-63 21TE06 1.57E-03 1401 172606 194606 3.83E-06] 6.198-06
Co-60 1.21E-08 875E-06| 782E03 | 95909 [ 1.08E-08| 134608 | 146508
Se-79 1.82E-08 1326-05| 118E-02} 145E-08 ] 1.63E-08| 202E-08{ 221E-08
Sr-90 7.61E-03 s51] 492E+03 | £04E-03 | 6.80E-03 | 8.43E-03| 922E-03
Y-90 7.61E-03 551 493E+03 | 604E-03| 681E03] sasE03] 923503
2:-93 8.69E-08 6.29E-05 | 562E-02| co0E-08 | 7.776-08| 9.63E-08] 1.05E-07
Nb-93m 7.49E-08 542605 | 485E-02| 5095E.08| 6.696-08| 8.30E-08| 9.07E-08
Tc-99 5.99E-07 4.34E-04 0388 476E-07]| 5.36E-07| 6.64E-07] 7.26E-07
Ru-106 2.85E-16 206E-13 | IME-101 226 16| 255E-16| 3.156-16] 3.45E-16
Cd-113m 1.77E-07 128804 014} 140E-07] 1.58E07| 196E07] 214807
Sb-125 6.52E-09 472606 422E03[ 5136091 5.83E-09] 7.22E09| 7.50E-09
Sn-126 271E-08 196605 | 1.75E02] 215608 | 242608 3.00E-08| 328E-08
1-129 1.12E-09 808E07| T22E04| gg6E-10| 9.98E-10] 1.24E-09| 135E-09
Cs-134 1.03E-10 749E-08 | 669E05 | g29k.11 [ 9.25E-11| 1.15E-10] 1.25E-10
Cs-137 8 58E-03 621] SS5E+03 | 6giE03 | 767603 ] 951803 | 1.04E-02
Ba-137m $.11E-03 588) S2SE+03 | ga4E-03| 7.26E-03 | B99E-03| 9.84E-03
Sm-151 6.89E-05 4.99E-02 M6] s4TE03| 6.16E-05| 7.64E-05| 83SE-05
Eu-152 $.46E-09 613606 S4TE-03 | 5308.09 837E-09] 8.54E-05| 862E-09
Eu-154 1.62E-07 1.18E-04 0105 120807 1458-07] 180E07] 1.97E-07
Eu-155 1.28E-06 9.26E-04 0828] 25606 | 1.276-06| 1.29E-06 | 1.30E-06
Ra-226 7.78E-12 S63E09| SOSE06| 618E-12| 695E-12| 8.62E-12] 9.43E-12
Ra-228 11SE-16 834E-14| TASE-N] 143606 1.14E-16] 1.16E-16] 1.17E-16
Ac-227 3.92B-11 284608 | 234E05| 311E11] 350E-1 | a3eEn1] a7sEnn
Pa-231 8.16E-11 591E08] 528E05] 648E-11]| 730E-11| 9.05E-11} 9.89E-11
Th-229 2.22E-14 16IE-11 | 14E081 318E-14] 2.20E-14] 2.24E-14] 2.26E-14
Th-232 2.69E-17 195E-14] VME-1] 2.14617] 241E-17] 298E17] 326E-17
U-232 1.89E-10 137E07[ 122B04} 177E-10] 1.8M4E-10] 1.93E-10] 1.95E-10
U-233 1.13E-11 820609| 73306 yo6E-11]| 1a0E-11] 1isE-n] 1i7E-LL
U-234 1.60E-05 1.16E-02 103] 149508 | 1.55E-05[ 1.63E-05 | 1.65E-05
U-235 7.18E-07 $.20E-04 0464 6mE07| 698E-07| 731E07] 742807
U-236 1.02E-07 738605 | 659E-02| 9sapo8| 9.926-08| 1.04E07] 10sE-07
U-238 1.62E-05 1.176-02 105 1.51E05] 157605 165605 | 1.67E-05
Np-237 3.60E-09 261B-06 | 233E-03 [ 286E.09 [ 3.22E-00| 3.996-09] 4.36E-09
Pu-238 5.36E-08 388605 | 34TE02] yo2E08| 2.16E08] 1208 07] 183807
Pu-239 1.68E-05 122602 1091 600E-06 | 6.76E-06 | 3.74E-05] S5.72E-05
Pu-240 9.89E-07 7.16E-04 0640] 354807 398E-07| 221E06] 3.37E-06
Pu-241 6.33E-07 4.59E-04 0410] 226E-07] 255E-07| 141E-06] 2.16E-06
Pu-242 1.93E-12 140609 | 125E061 692E.13] 7.79E-13| 431E-12] 6.60E-12
 Am-241 3.01E-08 218605 | 195E-021 239p.08| 2.69E-08| 3.34E-08| 3.65E-08
| Am-243 8.42E-14 609E-11] SASE-U8 668E.14] 7.52E-14| 9.33E-14] 1.02E-13
Cm-242 3.39E-11 246E-08 | 2.20B-051 333E.11] 3.36E-11] 3.43E-11| 34sE-1)
Cm-243 5.04E-13 3.65E-10 | 3-26E07{ 494B.13| 4.99E-13]| 5.09E13| 5.14B-13
Cm-244 1.29E-12 9.33E-10 | 834EOT| 102E-12] 11SE-12] 143E-12] 1.56E-12

& L 8TCL: . +67 Cl 495

Mor: (Mor " (Mor {(Mor
Totals M Np/E J
Pu 2.74E-04 )] 8] 981E.05] 110504] 6.12E-04] 53600
U 203 | OE+04 | SBE*04| oiso|  o198] o207 0210

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Modet Rev. 4

Single-Shell Tank 241-T-107

SMM Composite Inventory Estimate

Physical
Properties

95-Cl-_-67Cl

+67C1

{3 01 kgal)| ol — —

+95 C1

Total SMM W
Heat Load

suem(kg_q
0 GW)

OBTUM)|  — 0 o

Bulk Density*

1.00 (g/cc)

— — 1.00 1.00

'Water wt%?

100

TOC we% C (w

[

Radiotogical
Constituents

CiL

-95:CI - 67.Cl1
pCilg Ci €Ly (G

+67CL
(CVL)

==

+95.C1
€y

H-3

C-14

Ni-59

Ni-63

Co-60

Se-79

Sr-90

Y-90

2193

Nb-93m

Te-99

Ru-106

Cd-113m

Sb-125

o o] of o of o] of o] of of o} of o] o] o| o} of o} o] 5| | o} of of o] o| 2| of of o] 5| of 0| o} o} of o] o 2| o} o] o] o] 2} o =

olelele|o]o|oleloic]lela]olo|c]ciole]clelc]e|clelolec]lole]e]eolc]lcleololec]c]lofo]e]a]lec]ole]lec]e

olelele]e]e]le]eclofeio]ololo]e]elo]le]lc]ole]a]e]ela]elolec]eclofo]c]olelc]c]e]ec]|ecfole]o|aio]e

olelefe]e]ofelolelc]oleloloio]elelole]ecle]clc]c]e]e|c]e]clojecic]lolo]e]e]ec]ecjolo]ec]loic]o)ois

elelele]eclele]|o]efelelele]lecleleclelcle]ele]lo]eolale]alo]lofelelole]e]o]e]alc]clcle]c]e]ele]ec]e
olofelelelo|o|efeleiclefelele]efelele]lo]e]olofelcle]ec]lolole]s]|ole]clc]lclole]e]clolc]ecle]e]e
olelele]c|e|e]elelelalolelala]elejo]le]e]e]olefe]cle]cle]leclelc]c]clelc]cle]e]ec]e|c]|eo|ole]e]e

Totals

M

45.ClL- %7Cl
(Mot {MorF

S—
F6TCI

Mor:
L)

S
+95:C1
(Mor

Pu

E-[J‘s | lg_ol__l/b)ol B’L)o

¥L)
0

U

o @L)]
|

°] o] of o

o
of [

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

[ Single-Shell Tank 241-T-107
Total Inventory Estimate®

Physical
Properties 95.Cl - -67C1 +67Cl  +95.C1
Total Waste 9.28E+05 (kQ| (80 kgal)] — o — .
Heat Load 5.92E-02 (kW) (02BTUM)|  — 4706-02 | 5.29E-02| 6.56E-02| 7.7E-02
Bulk Densityt 1.36 (g/cc) - - 127 132 139 142
‘Water wi%t 653 — —— 614 63.2 68.1 718
TOC wt% C (w} 1) — — o ) o Y
Radiological O5CE 6T CL 6T L +95:C1
Constituents cvL nCiig Ci (CVL) - (CV) (G - (Ciny
H-3 3.22E-07 2.36E-04 0219] 89E-07| 249E-07] 4.06E-07] 494E07
C-14 8.23E-08 6.04E-05 | SOIE02| 654508 [ 7.36E-08] 9.12E-08| o98E-08
Ni-59 2.34E-08 172605 | 1.60E02] 1g6E08| 210E-08) 4.15E-08| 6.70E-08
Ni-63 2.06E-06 1.51E-03 140] 163E-06 | 1.84E-06 [ 3.64E-06 | 588E-06
Co-60 1.15E-08 342806 | T82E0 | 911E09 | 1o3E-08| 1.27E08] 139E-08
Se-79 1.73E-08 127605 | 118E-021 1 38E08 | 1.55E-08| 1.92E-08| 2.10E-08
Sr-90 7.23E-03 531| 492E403 | 574503 | 646E-03 | 8.01E-03 ] 8.76E-03
Y-90 7.23E-03 $31| 499E+03 | 574503 | 646E-03 | 801E-03| 8.76E-03
2r-93 B.26E-08 606E-05 | S62E-02| 6s6E-08 | 7.38E-08 ]| 9.15E-08] 1.00E-07
Nb-93m 7.11E-08 522605 | 485E02| sesE-08| 6.36E-08] 7.886-08| 8.62E-08
Tc-99 5 69E-07 4.18E-04 0388 4526.07| s09E07] 6.31E-07| 6.90E07
Ru-106 270E-16 199E-13] 1.B4E-10] 315E-16]| 242E-16] 3.00E-16| 328E-16
Cd-113m 1.68E-07 1.23E-04 014} 133£.07] 1.50807] 186E07] 203807
Sb-125 6.19E-09 455606 422E03] 492E00] s54E-09| 6.86E09] 751800
Sn-126 2.5TE-08 189605 | 17SE02] 204E08| 230E-08| 285E-08] 3.126-08
1-129 1.06E-09 779607 | 7T22E04| ga2E-10] 943E-10] 1.18809] 120600
Cs-134 9 83E-11 722608 | S69E-05| 7mok.11) 879E-i1| 1.09E-10] 1.19E-10
Cs-137 8 15E-03 598 | SSSEY03| 647603 | 729E03| 9.03E-03} 9.88E-03
Ba-137Tm 7.71E-03 566 | S25E+03 | 612603 689E-03| 854E-03] 9.34E-03
Sm-151 6.5SE-05 481E-02 46| 520605 s585E-05| 7.26E05] 7.94E-05
Ey-152 8.03E-09 590E06 | SATEOI| 788E.09| 796E-09] 8.126-09] 8.19E09
Eu-154 1.54E-07 113E-04 0.105| 12307] 138807} 171E07] 187807
Eu-155 1.21E-06 8.92E-04 0828] 1198-06| 1208-06| 1.23E-06| 1.24E-06
Ra-226 7.396-12 542609 | SO3E06] sg7E-12| 660E12| s19E-12] mosE 12
Ra-228 1.09E-16 803E-14] TASE-Ii | 10716 1.08E-16| 1.10E-16] 112E-16
Ac-227 3T2E-11 27E08 | 234E051 296511 { 333E-11| 4138111 4SIEN
Pa-231 7.75E-11 569E-08 | S28E-05| 616E-11] 6.93E-11 | 8.59E-11] 9.40E-11
Th-229 2.11E-14 155E-11] VAE08Y 207E-14] 2.09E-14] 213E-14] 2.15E-14
Th-232 2.56E-17 188E-14] LT4E-11] 203E-17] 220817 284E-17] 3.10E17
U-232 1.80E-10 132607 | 122B04] y636-10] 1.75E-10] 183E-10} 1.86E-10
U-233 1.08E-11 790809 | 7T3IE06] 1o1g-11] 105E-11] 1a0E-1] Lne-n
U-234 1.52E-05 1.11E-02 1031 142805 | 148E05] 1s4E-05| 157E-05
U-235 682607 5.01E-04 0464 | 630E07| 6.64807] 6.95E-07| 7.05E-07
U-236 9.68E-08 7.11E-05 | 6-59E-02| 9o7E.08 | 9.42E-08| 9.86E-08 | 1.00E-07
U-238 1.53E-08 1.13E-02 105] 144505 149605 156E-05 | 1.59E-05
[Np-237 342609 251806 | 233E03 | 27E.00] 3.06E-09] 3.79E-09 | 4.14E-00
Pu-238 5.09E-08 374805 | 34TE-02| 182608 [ 205E-08 | 1.14E07] 1.74E07
Pu-239 1.59E-05 LITE-02 1091 570E06 | 642606 3.56E-05| 5.44E-05
Pu-240 9.39E-07 6.90E-04 0640| 336E07| 378E-07| 2.10E-06 | 3.20E06
Pu-241 6.01E-07 4.42E-04 0410| 215607 | 2426-07] 134E-06 | 2.05E-06
Pu-242 1.84E-12 135609 | 125E-06| 657613 | 740B-13 | 4.t0E-i2| 627E-12
Am-241 2.86E-08 210605 | 195B02[ 2276 08| 256608} 3.17E-08 | 3.47E-08
Am-243 7.99E-14 S8TE-11 | S4SE08| 635E14]| 7.156-14| 886E-14] 9.69E-14
Cm-242 3.22E-11 237E08 | 220B-05[ 5.16E-11 | 309611 ) 326B-11] 320E-11
Cm-243 478E-13 351E-10| 326E07] 469E-13| 474E-13] 4.83E-13 | 4.88E-13
Cm-244 1.22E-12 8.99E-10| 33EO7] 97E.13| 1.09E-12] 1.36E-12] 1.48E-12

Ll ST00 V671G 98 C1

Mar - (Mor (Mor - (Mor
Totsls Jgg El_rﬂl_
Pu 2.61E-04 @/L)] — 0.178} 932605 1.05E-04| 581E-04| 8.89E-04
U 5.193 | mlzml SER4 ] 0.181 o8] o0197] o200

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
tVolume average for density, mass avesage Water wi% and TOC wt% C.

-97-



:

41-1-1

-
/

Kb

$ils
s.ayel Peotes "~




THIS T 7 T INTEMNTIONALLY
LEFT BLANK



-66-

TANK 241-T-108 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd gtr 1945 Diameter 75 ft
Removed from Service 1974 Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists - Cascade Tank to 241-T-109
Integrity Assumed Leaker Total Risers 10
Assumed Leaker 1974 WASTE VOLUME (HANLON 19961)
Interim Stabilization (IS) Nov 1978 Total Waste Volume 44,000 gal
Partial Interim Isolation (P1) - Waste Type NCPLX
Intrusion Prevention (IP) June 1981 Drainable Interstitial Liquids 0 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number Size Saltcake 0 gal
58 4in Sludge 44,000 gal
2,3,6,7 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 63°F Date July 17, 1984
Maximum Temperature 80°F Montage Number 9408023341CN
Date July 1, 1988 Photo Set Number 84-05053
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 4 Devices Manual ENRAF
Minimum Temperature 49.64°F Max Level 14 in
Date Feb 13, 1995 Date Sept 4, 1993 & Oct 8. 1994
Elevation from tank bottom unknown Min Level 12.25in
Riser Number 4 Date Nov 1, 1993 - June 21, 1994*

% Numerous dates in this time span.

1 °A9Y ‘15€-9d-NM-AS-INH



THISPA 7 INTEMTIONALLY
LEFT BLANK



HNF-SD-WM-ER-351, Rev. 1

TANK INFO:

WASTE TYPES[1C 1c 1C 1c BL
TIME LINE EB £B EB IX CONSTRUCTED 1943-1044
(ANDERSON 1350 T8P HLO NOMINAL CAPACITY: 530,000 GAL
BNW DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
PRIVARY ADDITIONS E—— o 75 FOOT DIAMETER TANK
TIME LINE
(AGNEW 1995)
0
[72] —
ol o
b
oo 2 .
B E oz o
z =z & &
mAE -2
T 3 2
Ll [} I
> > - -3
58 5 3 e . * 3 VOLUME
, 2 2 x o o= -4 (GALLONS)
18" 2167+ 5 = ) Z o — 606,500
< ©- s = Eor =
1 = e - for
3 Tz o L -~ 573,500
T = L
16' 192"+ S g o L Sx
2 =% — 540,500
1 ( Vst &
& — 507,500
. " s 2
14' 168" 1 o= — 474,500
S
4 o Z ¥ — 441,500
1 » Lu* Lp]
12" 14474 35 L — 408,500
>~ =
is W\ =4
&3 z —~ 375,500
— w
10' 120"+ 3 & — 342,500
o
= ~
+ 5 % o — 309,500
, ” <2 N 3%
8 96+ R > ;% - 276,500
© = N
+ g2 PO — 243,500
. » Sa = Z =
© 7T 23 5 &z — 210,500
| <NUCKLE 2 « = Of =
T ToP W< an 5 — 177,500
v e 45 b z3
4 48 x z &3 ja — 144,500
r:] Lk E 1) < 8
T 26 5 22 = — 111,500
Y ” g =z £
2" o4 = =] o — 78,500
- KNUCKLE
T BOTTOM — 45,500
R | -DISH e
0" 0" BOTIOr\c 44 = — 12,500
v ow e (s / .
-1 12 T l\’ T | ——T 3 - 0
1945 50

REFERENCES

*  ANDERSON 1930
*%  WELTY 1988
*%% BORSHEIM AND KIRCH 1921
©  HANLON 19961

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.

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

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

1C: FIRST CYCLE DECONTAMINATION WASTE
BL: B-PLANT LOW-LEVEL WASTE
BNW: BATTELLE Nw LABORATORY WASTE
EB: EVAPORATOR BOTTOMS
HLO: HANFORD LAB OPERATIONS WASTE
Ix: ION EXCHANGE
TBP: TRIBUTYL PHOSPHATE
T1SLTCK: SALTCAKE 1951-56
WTR: WATER
LEGEND

JOTAL WASTE LEVEL {SUPERNATE)
= ——— = TOTAL WASTE LEVEL (SOLIDS)
————— SOLIDS LEVEL
+++4++4+ ASSUMED SOLIDS LEVEL
Y7775 sous

T TANK FARM
CASCADE

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST, INC.

241-T-108 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1945-1996
ASSUMED LEAKER/STABILIZED TANK

WATCH LIST: N/A

SIZE [ BLGG NO.

B 241

BWG NO.

ES-TKS- E101

1/97

SCALE NONE {u08 No. freer oF
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HNF-SD-WM-ER-351,

241-T-108

NORTH

Alstad 1993
W-72743
H-2-73056, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 205.13m [673.0f1]
(Pianka 1995}

0.38m [1.25f1] 4.04m [13.25f1]
CONCRETE

22.86m [75.00ft]
0.30m [1.00ft]
CONCRETE
5.49m [18.0f1]
Liner Height

6.35mm [1/4in] 0.30m [1.0ft] —

STEEL NER, W/

- L TOP OF DISH ELEVATION
3-PLY ASPHALTIC ) 103.85m (635.0¢H
WATERPROOFING 7.94mm [(5/16in] .85m .

STEEL LINER
Ref: H-2-1741, Rev. 3

CVI 73550, dwg D-2

NOT TO SCALE
-101-
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HNF-SD-WM-ER-351, Rev. 1

HOW Model Rev. 4

I Single-Shel) Tank 241-7-108
TLM Solids Composite Inventory Estimate®
Physical

95 CI.. 67 Cl 467Cl +95.Cl

Total TLM Wa|  2.61E+05 (kg)| @40kl o -~ - -
Heat Load 3.83E-02 (kW) (131 BTU/r), 139E-021 187E-02 | 5.38E-02] 9.66E-02
Bulk Density 1.57 (g/ee)| — — 122 129 161 1.66
Void Fraction 0617 - e 0.476 4.593 6835 G864
Water wi% 43.8 e 49 474 69.1 750
TOC wt% C (w| 7.78E-05 — - 177E-06§ S.75E-05 | 1.27E-04 | 9.19E-05
Chemical 95 1. B7CL +67.CY.+95.CY
Constituents| - mole/L m (mole/L) (mole/l) (mole/l) {mole/L)|
INat 985 T34E+03 | 3.77E+04 336 466 106 iLs
A+ 0290 459E+03 | 1.30E+03 D288 0290 0294 0294
Fe3+ (toul Fe) 0234 833E+03 | 2.18E+03 0225 0233 0235 0237
Cra+ 4.57E-03 151 396] 395600 | 433E-03| s28E-03| so6E03
{55+ 3.77E-02 SOIE*03 | 131E+03 | 31s5.02| 351E021 305E.02| 409E-02
Lad+ 0 o 3 0 0 0 0
Hg2+ 5.32E-05 679 1781 378E05| 467E05| 5.79E-05| 6.13E05
[Zr (as ZrO(OH)2| 3.06E-04 178 4641 223E-04| 294E-04| 422604| 419E04
Pb2+ 0 0 0 o ] [ )
[Ni2+ 6.72E-03 251 65.7] 110E03] 143E-03| 8.17603]| 8.47E-03
S12+ o 0 0 0 ) ) 0
0 0 0 ) 0 ] 0
845E-02 2.16E+03 564| 4046-02] 7.04E02] 8B99E02) 9.50E-02
9.50E-03 619| 556E-03| 8.56E-03| 126021 1.05E-02
240 6.35E+03 235 240 2.46 2.46
5.40 5.5TE+04 0509 147 5.44 571
0222 1.70E+03 0.163 0.192 0.268 0.274
|co32- 0.140 140E+03 | 5.01E-02 0.110 0176 0.184
PO43- 1.23 1.94E+04 0.616 0314 133 135
SO42- 8.15E-02 1.30E+03 | 46sp.02| 733E-02 0.109 0434
Si (as Si032-) 0.116 543 | 6.40E-02| 9.048-02 0.142 0.167
- 0112 I3[ 94802 0.108 0.132 0200
Cl- SOIEDZ 298| 2578-02] 433E02 0224 0.250
[Cers073- 0 g 0 ) 0 ) 0
[EDTA4- 0 0 0 [ 0 0 [
HEDTA3- 0 0 0 0 0 0 [
lycolate- g 0 0 o 0 [ 0
acetate- 0 [ 0 0 0 0 0
oxatate2- g g 0 o [ ) [)
[l')ﬁ' 8.48E-06 i14 0297] 1.50E-07| 5a5E-06} 142E05| 1.00E05
butanol BASE-06 0.400 0.1051 150E07| S.15E-06| 1.43E-05] 1.00E-05
(NH3 5.76E-02 624 163 ] sosE-02] s40E-02| 6.49E-02| 6.45E-02
FACN)64- 0 [ o 0 0 0 0

*Unknowns in tank solids inventory are assigned by Tank Laycring Model (TLM)

-103 -



HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shelt Tank 241-T-108
SMM Composite Inventory Estimate

Properties 95 CI. .67 Cl . +67Cl 498 C1
[Total SMM W o) G.005.03 kga)] — - — —

Heat Load 0 (kW) {OBTUMD| - 0 0 0
[Bulk Density® G (g — — o o o

)

°

Chemical 95 C1.-67.CL: +67.C1
Constituents| - mole/L ppm kg o (molel) (mole/L)
[Na+

AT

Fe3+ (1ol Fe)
Cri+

Ia_.zo
Lo+
Hg2+

Zr (as ZIO(OH)2
Poz+

N+

[C6H5073-

,EDTAl-
HEDTA3-

of o| of of of of o] o] o] 2] o| o] of o] of o] o] o] of | o] 2] &f o] 5] o
o] o| o] o] of o] o] o] of o] ] o] of o] of o] of o] o] | <] o] & ] o] o]
o| o] o] of of o] o] | o] 2] o] of o] o} 5] o] o] o] o | o} 2| o] o] o

olelelofo]e]slo|o]s]ofo]olo]ols e o]s]o o fo]o]o s o
ols| [o]s]sls]s goaccceeggooooeooeoooceeecliﬁ

ololelele]ofole]elelale]e]olcfele]|e|ole]c]e]|ec|ote]e

glycolate-

]
of of o] 2] 2|
o} o] of 2| o
o| o] of o} |
ole]ejo|e
olofjole]e

s
ol |ofololofe| [olofo]slols]slols]sfo]s]e]o]ofos|ole oo s o fo oo &

o)
o|
o

[ ;
[Fecijes- 0 T T ) ry )
*Density is calculated basod on Na, OH-, and A102-.

1Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-108
Total Inventory Estimate*
Physical
[Properties 95 C1 -67CIL: +67CE 495 C1
Total Waste 2615405 (kxdi @40kga)| — — -

Heat Load 3.83E-02 (kW)| (31 BTUAD)] 139802 187E-02( 5.38802] 9.666-02
Bulk Densityt 1.57 (g/cc) —- - 1.22 1.29 161 1.66
Water wi%t 488 — 449 474 69.1 750
TOC wt% C (] 7.78E-05 — - 1.77E-06 | 5.7SE-05 | 127E-04| 9.19E-05
Chemical 95 Y0 T ClH6T.CL o 495.CL
Constituents} ' mole/L m kg (wole/L) (mole/L) (mole/L) {mole/L)
Na+ 5385 TA4E+05 | 3.77E+04 336 466 106 118
AL+ 0.290 459E+03 | 130E+03 0.288 025 0.294 0294
Fe3+ (towl Fe) 0234 B3IE+03 | 2.18E+03 0225 0233 0235 0237
4.57E-03 151 396] 3.95£-03| 4.33E-03) S.28E-03 | 5.06E-03
3.76E-02 SOIE+03 { 131E303 | 31502 351E-02| 3.95E-02| 4.09E-02
[ 9 0 [] ) [) )
$.32E-05 £79 178 | 3.78E-05| 4.67E-05| 5.99E-05| 6.13E-05
[Zr (a5 ZIO(OH)2| 3.06E-04 178 464| 220E04| 294604 | 4228-04] 4.19E-04
Fb_2+ [ 0 [] 0 0 () 0
[Ni2+ 6.72E-03 251 657| 1.10E-03| 143E-03 | B.U7E-03 | 8.47E-03
Siv 0 0 0 [ [ 0 0
[ 0 o [ 0 0 [
8 45E-02 2.16E+03 5641 4.04E-02) 7.04E-02| 8.99E-02| 9.50E-02
9.50E-03 27 619 | 5.36E-03 | 8.56E-03 | 1.26E-02| 1.05E-02
242 2.62E+04 | 683E+03 235 240 246 246
540 Z13E305 | 557E+04 2909 147 ) 5
0.222 6.50E+03 [ 1.70E+03 0.163 0192 0.268 0.274
0.140 5.35E+03 | 140E03 | 5.01E-02 0.110 0.176 0.184
1.23 TA2EH04 [ 1.94E+04 0.616 6.814 133 138
8.15E-02 4.99E+03 | 1.30E+03 | 465E-02] 7.33E-02 0.109 0434
1 (a2 51032-) 0116 208E+03 43| 640E02| 9.04E-02 0.142 0.167
F- 0.112 1.35E+03 354| 9asE-02 0.108 0132 0.200
Ci- 5.01E-02 1.13E+03 29| 257E-02| 433E-02 0.224 0250
C6H5073- o o 0 ) [ 0 )
EDTA4- 0 0 0 0 0 0 [d
HEDTA3- O] 0 0 0 0 0 [
Blycolate- o o 0 0 ) [ 0
acetate- o 0 J 0 [ [ )
oxalated- g 0 0 [ 0 ) 0
DBP 8.48E-06 114 02971 1.50E-07} S.1SE-06 | 142E-05 | 100E-05
butanol SABE-06 0400 0.105| 1.50E-07| 5.15E-06 | 142E-05 | 1.008-05
NH3 5.76E-02 624 163]| 505602 5.40E-02| 649E-02] 645E-02
Fe({CN)64- 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 species.

-105-



=901 -

(IN'LL) 19POIA Butiaa] ey, £q penBisse aze K10103AT SPIO8 Um0 U) Sumotiyu

svig [0 [sero (210 [eoiares |voravox [scto 5\
vo-dsLs | v0-3L06 | vodloc | v0dSET [0li0 — OB weasss ng|
W CLTN
KW IOW) GG O
1D §6+  F L9+ 1D Le EY 96
u-azse [ 1-3e99 [ er-asts {€-ast9 foo-geon | 50-9810 11-395'9 [
\1-9S07 | 11-3007 | €1-d0ve | £1-30v T [ go-gsce | BO-A8TT 11-3107 e
60-3101 |o1-aves | 11-az91 [ 1179291 [po-age1 | L030CY 01-368°6 THTw)
T-Eye [TiAny [ziacie | €965 | oy | 60°3061 71-9867 £hz-ury
(o-av0's 108769 [c0dozt | 80TES | gogppy | b0-08T L0-30% % 1$Z-ury|
-asts {11-as6v | (-avo1 | ZI-ALKE | op-geyg | RO-AR0OT 11-392'¢ rT-nd
Se-F9IT JSOBIUL | 90-awz | L0-AE8E | ¢z 0L S0-aivL [
S0-F0SP | S0-ASEY | SOEIEN | LOIWLL | pigp 0raL6 ) S0-IW0E O¥Z-Nd|
so-arss [soazss [sodist [soasit [go9 20395 50-310% 6£7-1d
L0-997¢ |0-891c 809598 |80 [z0-apgc | YOB6L I L0361 8£2-0d
30-3C1 | 803sL1 |60Als6 | 60FSEY | goarer | 90395L 80-361'1 LE2-ON]
SOESIT [50aTL [so-azor |90-ar6 |g1 €0-308°9 SO3LO'L 8211
20-3ve's | 90308 | 80B9TL |808EL9 [zpmer | S03EBY $0-365 L 9€2-(1
L0-360°s | Lo-Avsy | LoAISY |L0FIEY [zoqep, | ¥0H00C LOATL'Y SE2N|
soavl'l | so-3011 |soaiol |90-HI96 [g; £0-90L'9 $0-350'| $E2-0)
TI-891'6 [Zl-aves {z1-3e8L |ZIAVL |oomeet | SOFES ZI-45€'8 ££2-0)
0i-369'L [ot-azot Jormy1 [ol@el [gpqeez |80-80L6 o1-3z§ 1 620
L3606 [o-ves [o-det Jei-d6et {-ggey | it Li-301'8 TE2-L|
vi-dog's |vi-gs9's [vi-890T |v1-390T [gpasee | 11-985€ PI-AL9S 62241,
o1-g0z7" [olI- 10T | 11306t [ 11906 | so-arzg | LoasT1 01396 1 1€2-%d
o1-geyT {01-960T | 1C-a8T [ 1-AL8'T | gpazgy | SOAISS 11-921°6 LTT0V)
S1-at6T for-3eez [ei-goss [1-a08's | yr-agey |€1-ASET 91-906 T 3721y
1-399% [ it-aee’s |zi-dice | T-HILE | oggoez | 807TELT T-asL 9LL-v8
s0-q0zs [ 9oasts [codory [o-3019 [pexo £03LLE 90-5E1'S $51-03
90-q1'L |9oazor [sodscs [sodsii [esro YO-a50 9 S0-5101 PS1-0
30-36c9 [80-ave9 {eoam0y [60-av0v [ zo-g501 |S0-alOW 3073069 Z51-0d]
yordivz [ v0-a€zT fso-ase | s0a6TE o oo PO-A61'T 151-wg
20-3s8'c |zo-gesc [codzse | €omURE [coimess | PIC 20-455 '€ wigl-eg
203099 |zog0Ts (208901 [coT8L [eoimnes |97 70-855°€ LEISD
609697 Je0@wT [11-avev | 11-9v6" | oo, ¢ | 90AWFT 60-9927' PEL-5D)
sraoty {eoases laoraws [eoavet [pomepe |SUEIET 39T 6711
803566 | s0-3s68 8036z |8096C1 |zoqiey | SO°HC9S 202188 9zI-ug
so-a6Ls |soacts Jeodanc [eode [goaeys |Soaeze 20-5L0°S $21-48
co-dvve [LoaL99 [soaere [803evE | 010 Y0361y LOTLS'S wELT-P))
FUHOYT | v1-3TTIT | 91-H9E'T | 91°A9ET | gp-gepp | LE-ALET P1-360'T 901 -}
03817 fo0-wsT [90-3ss’t [iod8IL [gze0 [CECAl 90-3E6'1 6691
09T [ Lo awT [soause [803L5E [ zoapee | POAIST L0-ALET WEG-AN]
orasie | omsT [soasiy [80TSTP | zgoagoy | PO-ASL L L3612 £6-12|
20301 | €0-aLs’s | £0-9e9¢ | €0A9E | cormpg; | P09 €0-FEV'6 06°A
o320y 203811 [cod606 [€0-3z69 [ ormgpsy | 100 0LV 6 06°18]
80-9€9'9 [80-9c6's [60H0L8 | 603048 [goaps |S0ANLE 809885 6L-S
809299 [ so-ge8s [eodoLs [0S [coarss |03LE 80-Fe8'S 09-0))]
$0ascy | s0-H6sy [90HE0T | 90°FE0T | o7y 20-8L SO-H9E Y £9-IN
103825 |codns [soasrt | 80-a80t [ z0-q.09 | PO360°C L0-T58'F 65IN|
L0360 |cod6LT [sodcty [0ty [zoqi00 |Porasct L0aLT $1-D)]
so-a80e |soacs [rodzet [0l ez €0-301'( S0-32L'1 £H]
T PR T BN G7 ) R §7 ) B s DURSRORES /o | . | neampsu)
DIS6+ DL 1L 1D 56 1e2i2m0ipey
so-a616 [vomizt Jsoases ool s — So-anLL ) D 9% D01
0L 169 viv i3 — — I P
Y980 SE0 650 9Ly 0 — — 1190 WONORLY PIOA
990 197 6T 3 — — () 151 Ansuac ymg]
wage |zo-ases [zoawst |zoasct —lownia ey () 20-gee € Puo] S
— — ~- — — |(sByovr) 1(_?1) S+19T oM L 0]
IDIS6+ 1249 1D L9 1) 567 snadolg
et |
»NRWRST AI0jUdAU] 3)150dWO7) SPIOS WLL
801 -L-1¥2 ML [[YS-5{Bu1S 1

¥ A9 19POW MOH

1 "A9Y ‘1$€-YT-INM-AS-INH



HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-108
I_ SMM Composite Inventory Estimate
Physical
Properties -95 C1 67C1- +67.C1 - +95 CL
Total SMM W 0 (kg) (3.00E-03 kgal)]  — e — Tt —
Heat Load 0. (kW) (OBTUM)|  — 0 0 0 3
[Bulk Density™ 0 (geo) . e o [ o 3
Water wt%% [ P — 0 0 0 0
[TOC wt% C (w| 0 e — 0 0 [ 0
95 CL 67 CL" #67.CI . +95.CI
Constituents CVL #Cig Ci (CVL) = (CL) - (CVE) - (CVLY
H-3 [ ] o ) [ 0 [
C-14 0 ) 0 0 [ 0 [
Ni-59 0 ] 0 0 [ 0 [
Ni-63 0 0 0 0 [ 0 0
Co-60 [ 0 0 0 [ 0 [
Se-79 [ 0 Q 0 ) 0 [
Se-90 0 0 0 0 ) o 0
Y-90 0 0 0 © 0 [ 0
2r-93 ) 0 0 [ 0 0 0
INb-93m 0 0 o 0 0 o [
Tc-99 0 ) [ [ 0 o 0
Ru-106 0 ] 0 ) 0 0 [
Cd-113m 0 [ o 0 0 [ 0
Sb-125 [ [ e 0 ) [ [
Sn-126 0 ] 0 [ ) [ [
1-129 [] ] 0 0 [ ] 0
Cs-134 [ 0 o ] o [] ]
Cs-137 0 0 9 0 o 0 0
Ba-137m [] [) 0 [ 0 [] [
Sm-151 [ 0 0 [ 0 0 0
Eu-152 0 0 0 0 [) [ 0
Eu-154 [] 0 0 0 ) [ 0
|Eu-155 [ 0 o [ ] ) )
Ra-226 [ 0 0 [) ) o 0
Ra-228 0 ) 0 0 [ 0 0
Ac-227 [ 0 0 0 [ ] 0
Pa-231 [ 0 0 0 0 [ 0
Th-229 [ 0 0 ] [ 0 )
Th-232 0 ] o o [} ° 0
U-232 0 0 0 ) 0 ) 0
U-233 [ 0 [ o [ [ ]
U-234 [ 0 0 ] [) ] [
U-235 0 0 0 [ 0 0 [
U-236 ) 0 [ [ 0 [) [
U-238 [ ] ¢ [ [ ) 0
Np-237 [] 0 0 [ 0 0 [
Pu-238 [ [ 0 o 0 0 [
Pu-239 o 0 0 [ [ ) [
Pu-240 0 ) 0 [ ] 0 [
Pu-241 [ 0 o 0 [ [) ]
Pu-242 [ 0 ° 0 [) [ ]
Am-241 0 0 o 0 0 [ ]
Am-243 0 [ 0 0 0 [ 0
Cm-242 ] [ 0 0 9 4 0
Cm-243 0 [ 0 ) ° [ L]
Cm-244 ) o o 0 0 0 o
95 CL:+67.C1 - +67 CL . 495 Ck
{Mor . (Mor (Mor  (Mor
Totals M j27 1 kg _ﬂ‘L_r_ﬂLrﬂ:_j_ﬂL_)
Pu o @L) e T © 0 o 0 0
o o[ o] of of o] o ¢

*Density is calculated based on Na, OH-, and AlO2-
+Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-108
Total Inventory Estimate*

Physical
Properties -98 €I 67CI +67:Cl: +95:Cl
Total Waste 2.61E+05 (kg) (44.0kgal)]  — — — — -
Heat Load 3 83E-02 (kW) (131 BTU/e)| — 139E-02| 187E-02| $5.38E-02| 9.66E-02
Bulk Densityt 157 (gler) — — 122 129 161 166
Water wi%t 488 — e 4“9 474 69.1 75.0
TOC wt% C (w| 7.78E-05 — — 177606 | S.7SE-05| 127E-04| 9.19E-05
Radiological 295 C1. 67.C1 %67 CL: 495 Cl
Constitients VL pClg Ci (CLY (G - (CIY) - (VL)
H-3 172606 1.10E-03 02871 1 62607| 162E07| 182E-06]| 208E-06
C-14 2.74E-07 175604 | 4STE-02) 4.13E-08 | 4.13E-08| 279E-07| 3.09E-07
Ni-59 485E-07 3098-04 | 807E-02} 1)3E-08| Li1sE0s| sME07] s2sE07
Ni-63 4.36E-05 2.78E-02 7.26| 103E-06] 1.03E-06| 4.59E-05| 475E-05
[Co-60 5.83E-08 372605 | STIEO03| 576E09} 5.76E-09| 5.89E-08 | 6.62E-08
Se-79 5 87E-08 3746-05 | ST8E-03 | g70E09( 8.70E09] S97E-08} 6636-08
Sr-90 9.4TE-03 604| | SSE+03| 692603 | 0.09E-03| 1.18E-02| 402602
Y-90 9.A48E-03 604 | 158E+03| 363E.03| 3.63E00] 9.87E-03| 1.04E-02
21-93 2.79E-07 L78E-04 | 465E-02] 415E-08| 4.15E-08 284E-07| 3.15E07
Nb-93m 237E-07 1SIE-04] 394E-02] 357E08 | 3.57E-08| 241E-07]| 267E-07
Tc-9%9 1.93E-06 1.23E-03 0321 7186-07] 15506 | 284B06] 213606
|Ru-106 2.09E-14 133611 | 3498091 1 36E.16] 1.36E-16| 212E-14] 240E-14
Cd-113m 6.5TE-07 4.19E-04 0.109] s436-08] s43E08]| 667E-07] 744E07
Sb-125 $.0TE-08 323608 | S4SE03| 3115.00f 3.11E09| 513608] s79E08
Sn-126 3.81E-08 562808 | 147E-02| 120E-08| 1.29E-08| 895E-08] 9.95E-08
1-129 3.63E-09 231E-06 | 60SE-04[ 134609 297E-00] 5.35E00| 4.10E-00
Cs-134 2.26E-09 144E-06 | 3TOED4| 494E.11| 4.94E-11{ 244E-09| 263E-09
Cs-137 3.55E-02 226 S90EH0I| 7816 03| 1.06B-02] 5.206-02] 6.60E02
Ba-137m 33ISE-02 214 | 5396403 | 387p.03| 387E03] 3.59E02] 38sE-32
Sm-151 2.19E-04 0.140 365] 329605 | 3.29E05] 223E-04| 247E-4
Eu-152 6.30E-08 401E-05 | 1-05E-02] 404E09 | 4.04E09| 634E-08| 639E-08
|Eu-154 1 01E-06 6.4SE-04 01697 775E08| 7.75E-08| 102E-06] 1.15E-06
Eu-155 $.1IE-06 3.27E-03 0854] 61007] 6.10E-07] s.16B06] 5.20E-06
Ra-226 1.786-11 113608 | 296E08] 37iE-12] 37E-12]| 573E-11]| 466E-11
Ra-228 2.90E-16 185613 | 483E-11| 550E-17] s.soE-17] 292E-16| 293E-16
Ac-227 9.12E-11 581608 | 1-52605[ 187611 18711 203E-10] 243E-10
Pa-231 1.96E-10 1.25E-07 | 327E05| 390E-11 | 390E-11} 201E-10| 220E-10
Th-229 5 62E-14 358E-11| 93SE-09| 106E-14| 1.06E-14} 5.65E-14] 569E-14
Th-232 8.10E-17 s.06E-14 | FIEM] 120607] 120617 824E-17] 9.43E17
U-232 1.$2E-10 9.70E-08 | 253E-05 | y33g.10[ 1.42E-10] 162E-10] 16910
U-233 $.35E-12 532609 | 139E06]| 743E12]| 788E-12| 884E-12] 9.16E-12
U-234 1.05E-03 6.70E-03 475] 96IE06| 1.0IE-05| 1.10E05 | 1.14E-05
U-235 4.71E-07 3.00E04 | 78E02[ 4316.07[ 4siE-07| 494E07] so09E07
U-236 7.59E-08 4.83E05| V26E02| 673E.08| 7.6E-08] S.04E08] B.34B.08
U-238 1.07E-05 6.80E-03 1.78] 9748-06] 1.02E05| 112805 1.15E-05
Np-237 119E-08 7.56E-06 | 197E-031 435E-091 9.51E-09| 1.75E-08] 134E-08
Pu-238 2.19E-07 139E04] 3G4E02] 432608 8.65E-08| 3.16E-07] 3.26E-07
Pu-239 4.01E-05 2.56E-02 6681 1.13E-05] 1.87E-05| 5.526-05| 594E-08
Pu-240 3.08E-06 1.97E-03 051471 7124g07] 1.32E06| 4.36E-06| 4.50E-06
Pu-241 741E-06 412E-03 123| 353E.07] 244606 | 1.12605] 116E-05
Pu-242 3.26E-11 208808 | SAIE06] 347E.12] 1.04E-11] 495E-11] SASE-1
Am-241 4 40E-07 280E-04) TIEA2] 9mE0R| 320EDY| 692E07) S04E07
Am-243 298E-12 1.90E-09 | 497E07] ss3E-13| 2.13E12| 4.74B-12] 3.42E-12
Cm-242 9.89E-10 630E-07 | L6SE-04[ 162810 [ 162611 ] 9.98E-10] 1.01E-09
Cm-243 201E-11 1.28E-08 | 335E-06| 240E-13 | 240E-13]| 203E-1| 205E-11
Cm-244 6.56E-11 4.18E-08 | 1O9E-OS | 61sE-13 | 6.15E-13] 6.63E-i1] 7.52E-11

e 167 +/ +95

Mor: {(Mor (Mor: 7 (Mor
Totals. M
Pu 6.59E-04 (/)] — . 9.07E-04| 9.75E-04
U 0.134] 204E+4 0| o] o 0.145

*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-T-109 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th qtr 1945 Diameter 75 ft
Removed from Service 1974 Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists - Cascade Tank none
Integrity . Assumed Leaker Total Risers 9
Assumed Leaker 1974 WASTE VOLUME (HANLON 1996l)
Interim Stabilization (IS) Dec 1984 Total Waste Volume 58,000 gal
Partial Interim Isolation (Pl) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) Sept 1988 Drainable Interstitial Liquids 0 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids ogal |
Riser Number Size Saltcake 0gal
4,5 4in Sludge 58,000 gal
2,3,6,7 12in Supernatant ] 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date Feb 25, 1993
Maximum Temperature 90°F Montage Number 94080233-38CN
Date Sept 3, 1978 Photo Set Number 93-022509
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual ENRAF
Minimum Temperature 52.88°F Max Level 30.2in
Date March 1 and 25, 1996 Date Sept 26 - Nov 17, 1996*
Elevation from tank bottom unknown Min Level 14.9in
Riser Number 8 Date Feb 8, 1993

& Numerous dates in this time span.

[ A “1SE-4d-WM-AS-ANH
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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES | 1C 1 g BL TANK INFO: REFERENCES
TIME LINE €8 BNW CONSTRUCTED 1943-1944 * ANDERSON 1990
(ANDERSON 1990 TBP IX NOMINAL CAPACITY: 530,000 GAL **  WELTY 1988
DISH mmﬂwmz. m%m_.‘mowq ﬂ>8cm KNUCKLE ##% BORSHEIM AND KIRCH 1991
75 FOOT DIAM AN ©  HANLON 1996i
PRIMARY ADDITIONS T1SLTCK oo ,\_om>zz Awmmm
g ©00  MCCANN 1982b
mm%_,_mm;wﬂw@@ 6000 THURMAN 1988;
NOTES:
1) TRANSFER SOURCES AND DESTINATIONS
N ARE NOT AVAILABLE FOR ALL LEVEL
it CHANGES. FOR MORE DETAILS ABOUT
* TRANSFER INFORMATION SEE
N ANDERSON 1990.
- 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
B 3) IN JUNE 1993, INTERIM ISOLATION WAS
* REPLACED BY INTRUSION PREVENTION.
<
= 4) SOLIDS EXCEEDS TOTAL WASTE
= u DUE TO ASSUMPTION.
B m, s GLOSSARY OF WASTE TERMS:
- T 5 & FOR MORE COMPLETE DEFINITIONS
w o ! < SEE APPENDIX A.
(I 2 1C: FIRST CYCLE DECONTAMINATION WASTE
2 &o BL: B-PLANT LOW-LEVEL WASTE
Z & ¢« b3 BNW: BATTELLE NW LABORATORY WASTE
g T oot EB: EVAPORATOR BOTTOMS
= =2 D - 3 Ix: ION_ EXCHANGE
beow . - Qw TBP: TRIBUTYL PHOSPHATE
> o g L 2% VOLUME TISLTCK: SALTCAKE 1951-56
) — = = ._| [t}
B = * - b 4. (GALLONS)
182187 5w = = 2 23 o — 606,500 LEGEND
i ! = PoLSE AT ARy
@© [} = = o
+ | m p = ] 1m 3 — 573,500 TOTAL WASTE LEVEL (SUPERNATE)
- < o P [ = _ == === TOTAL WASTE LEVEL {SOLIDS)
16 1e 13 2 ~ - o 540,500 | TTTTC COLIDS LEvEL
T N N 3 — 507,500 ++4-+-++ ASSUMED SOLIDS LEVEL
* = °
14" 168"+ ® 3 ” — a7as00 | ELLLZD souos
=
1 3 » 5 — 441,500
* =
, » o o X = w _
12' 144" 4+ = oo g I 408,500 T TANK FARM
* w © 0 O
T T ooa SN @ — 375,500 CASCADE
! o &= o ’
5 g NNT N
10" 120"+ = 3 T, T 3 — 342,500
o o e ® - 103}+{102
1 Foog zz<a 3 — 309,500 201 N
~ Ny £33° = )
e ol O *\&QW S 5 z — 276,500 NON@ 9 @
S ISy=0 53,4 2
+ z " S aaol 2 & 5 — 243,500 @)
- g Nﬂ < < = % o M,u NO
6 727+ I PuE 2oE3 z S — 210,500 O
] P : CRORT,
= w ] I = O
4 4 - 7“&1 2 = z — 144,500
- “ Z
T - 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
2 oard SEE NOTE 4 — 78,500 FLUOR DANIEL NORTHWEST, INC.
F KNUCKLE 241-T-109 SINGLE-SHELL TANK
\\ BOTTOM — 45500 | WASTE & LEVEL HISTORY 1945-1996
i
- mowo\«bqu — 12,500 >mmczmo&mw%mmwmﬁmmﬁmmo TANK
-1 12" I Ln_\\ﬂ_\\ﬂ\,_: i _\ : 1 0 SIZE | BLOG NG DWG NO. : DATE
1945 50 B 241 ES-TKS-E102 |ve
SCALE NONE Juos no Lueer 1 oF 1
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev_4

Single-Shell Tank 241-T-109
TLM Solids Composite Inventory Estimate*
98 Cl 67CH :#67Cl +95 CI
3 82E:+05 (kg) (80kmh)| — — .. — —

7.82E-02 (kW) Q6TBTUM)]  — 1.66E-02 | 2.89E-02 0117 0225
1.74 {g/ec) — — 1.07 121 181 192
Void Fraction 0.525 — — 0.256 0478 0.541 0.997
Water wt% 317 — — 323 358 74.4 8.0
[TOC wi% C (] 134604 - — 3BTE06| 1.18E-04 | 2.15E-04] 1.62E-04
Radiological “95:CY. 67CL. - 467CT 495 CI
Constitueats CiL uCirg Ci (CVL): - (CVL) ~(CVL) - (CULY
H-3 2.99E-06 1.72E-03 0.656 0 o! 318E06 | 3.66E-06
C-14 446E-07 2356E-04 | 978E-02 0 O 431E-07| $.12E-07
Ni-59 9.0SE-07 S.19E-04 0.19 0 0| 9.54E-07| 9.87E-07
Ni-63 8.14E-05 4.67E-02 179 ) of 858605 888E-05
Co-60 1.01E-07 577605 | 221E-02 0 0] 1.02E07] 1.16E-07
Se-79 9.5TE-08 550805 | 2.J0E-02 0 0| 968E-08] 1.10E-07
Sr-90 1.12E-02 642| 245EH03 | 628E03| 1.09E-02| 1.56E-02] 7.00E-02
Y-90 1.12E-02 642 24SE+03 0 o| 113802} 1.29E-02
2r-93 4.558-07 261E-04 | 999E02 0 0| 460E-07] 5.23E07
Nb-93m 385607 221E-04 | 844E-02 0 o] 3.89E-07} 4.42E07
Tc-99 3.15E-06 1.81E-03 0.652| §26E-07) 242E-06| 4.89E-06] 3.62E-06
Ru-106 398E-14 228E.11| 8.ME0® o 0] 403E-14] 4.57E-14
hd 13m 1.10E-06 6.20E-04 0.241 0 0| 1L11E06] 1.26E-06
[sb-125 9.11E-08 5.238-05 | 200E-02 0 o] se08| 105607
[sn-126 1.44E-07 8.26E-05 | 316602 0 o] 1ase07] 1.66E-07
1-129 5.93E-09 340606 | 130E-03| 1556-09| 4.56E-09] 9.20E-09] 6.82E09
Cs-134 4.238-09 243E-06 | 9.26E-04 ) 0] 4.56E-09| 4.94E-09
Cs-137 6 00E-02 344 | 132E404] 111503 | 1.24E02| 9.17E02 0.113
Ba-137m 5 68602 326 | 125E+04 0 0] 6.12E02| 662802
Sm-151 3.57E-04 0208 T3 [ 0] 361E04| 4.11E04
Eu-152 1.13E-07 647E-05 | 247E-02 0 0] 1.14E-07| 1.1SE07
Eu-154 1.79E-06 1.03E-03 0.392 [ o] 181606 | 206E-06
|Eu-155 8.64E-06 4.96E-03 190 [ 0| 8.71E06]| 877E06
Ra-226 2.69E-11 1.55E-08 | 591E-06 o o| 103E-10] B20E-11
Ra-228 4.49E-16 2.58E-13 | 987E-1 0 0] 453E-16| 456E-16
Ac-227 1.39E-10 796E-08 | 34E05 [ 0] 353E-10| 429E-10
Pa-231 301E-10 1.73607 | 661E0S 0 0| 305E-10| 3.47E-10
[ Th-229 £.72E-14 SO00E-11 | 191E08 [ 0| 8.79E-14] 88SE-14
Th-232 1.30-16 749E-14| 286E-11 [ 0] 1.32E-16] 150E-16
U-232 1.18E-10 680E-08 | 260E-05} g1sE.11} 9.99E-11 | 1.38E-10] 1SIE-10
U-233 $.64E-12 324E09| L24E-06] 387E12] 4.74E-12| 658E12] 7.19E.12
U-234 5.57E-06 3.208-03 122} 382E06) 4.67E06 | 6.54E-06| 7.17E-08
U-235 247807 142604 | S42E02] 169E07] 207607 290807 3.18E-07
U-236 $21E-08 299805 | 1MED2| 358E-08| 4.39E-08 | 6.09E-08 | 6.63E-08
U-238 5.65E-06 325E03 124 388E-06 | 4.74E-06 | 6.64E-06 | 7.28E-06
Np-237 1.94E-08 1.11E05 | 4-26E-03 | 504E-09| 149E-08 | 3.02E-08 | 223E-08
Pu-238 3.69E-07 2.128-04 | 81E02) 333p.081 1.16E-07| s5.55E07] 5.76E-07
Pu-239 6.14E-08 3.53E-02 1351 639E-06 | 2.05E-05 | 9.03E-05] 9.32E-05
Pu-240 $.00E-06 287E-03 1101 483E-07| 1.61E-06 | 7.44E-06] 7.70E-06
Pu-241 1.36E-05 7.80E-03 298] | 11E-06| 4.10E-06| 208E-05 | 2.16E-08
Pu-242 6.07E-11 34808 | 133E0S| 4g7E-12]| 1826-11) 930E-11 | 9.68E-11
Am-241 3.14E-07 4.6TE-04 0.179] 151E-07] 585E-07| 1.30E-06 | 9.36E-07
Am-243 5.63E-12 (30E09| 124E06| 981E-13| 4.00E-12]| 8.98E12]| 647E-12
Cm-242 1.86E-09 107606 | 4.08E-04 0 0] 1.88E-09| 1.90E-09
Cm-243 3.80E-11 2.18E-08 | 83SE-06 0 o] 384E-11] 388E-11
Cm-244 1.24E-10 7.13E-08 | 2.73E05 [ 0] 1.26E-10] 143E-10
=98 Cl 87CL " +67.CI 498 CI

Mor (Mor i (Mor: (Mor

[ Totals M

Pu 1.01E-03 (L)} - 222] 105804| 336E04| 149E-03| 1.53E-03
U 712E-02 | T2Ev03 | 372E+03 | 4ase.02| s97E02) 836E-02| sisEm

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-109

SMM Composite Inventory Estimate

295 Cl67CI: 4+67CI +95 C1

o) _ ©kgal)] — — —

0 (kW) e [ ] 0 0
0 (glcc)] — . 0 3 0 0
Water wi% 0 — - 0 0 0 [
TOC wt% C (w| 0 — — 0 0 [ 0
Chemical 95:C1. .. -67.CL " +67CY. 498 CT
Constituents| - mole/L ‘ppm’ kg - (mole/L) (mule/L) (mole/Ly (moie/L)
Na+ o
Al3+
[Fe3+ iout Fe)
Crv
[ﬁ»f
Lo+
Hg2r
|2 s ZOOH)2

e
Ni2+

ol o] o] o] of ol of o| sf e} o o] o] of of of of o] o] o] o] o] o | of =
of o] ol o] o] o] o] of o] of o] o] of of o] of of &f o] o] o] o] o of of ©
o] o] o] o] of of of o] o] o] of o] of o of of o o] o] o] of of of o o =
olelelelelolelo]e]elolo]a]e]e]o]clslo]|e]ola]c]e]e]e
olelofofolo]elolsleicla]c]c]o]c]c]ecle|ofeclo]e]e]e]e
olojsiele]efo]olo]eio|c]|o]o]o]lo]e]c|ec]|ecle]le]c]ete
elelefo]e|olo]o]elelo]|olofjoio]ec]e|o]|cle]o]e]e]otofe

Si (as $1032-)
-

3

C6H3073-

EDTA4

HEDTA3-

glycolate- 0 0 o ry 3 o o
acetate- [ 0 0 o 0 P 0
oxalated- [] ) 0 o o o ]
DBP [ o 0 o o o o
[putanct ] o [ o ) 0 o
h 0 0 0 0 0 o 0
{FeCNE- o [ O o o

*Density is calculated based on Na, OH-, and AlO2-.
tWater wt% derived from the differcnce of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ _Single-Shell Tank 241-T-109
SMM Composite Inventory Estimate

Physical

Properties 95 Cl 67CL - +67CH +95°C1
Total SMM W 0 (kg) Okga)] — - o —
[Heat Load 0 (kW) ©BTUMY)|  — [ ) ] [)
Bulk Density* 0 (/o) — — ) o s °
Water wi% 0 — — 0 [ 0 o
'TOC wt% C (w] [) —_ —_— 0 0 0 0

Chemical 95 1. .-67:CL. 467 CI 95 CF

Ci uk mole/L ppm (mole/L] {(mole/1) - (mole/L)
[Ne+ [

AT+

[Fe3+ iotal Fe)

o| of of o] 2{ of o] 2] | o] o of o] of o] o] | of of o of o] of o] 2| o

o) of of o] of o] of o} o] ] o] of o] o} 2] o] o] o of ] of o} o] 2] |
olejolo]ele]eofs]olec]clelo]ele|o]olo]lo]lec]ofole]e]e]e
olole|olefo]e]efe]eloto]loio]ec]e]|ofjelelc]c]le]e]e]e
olofolole]ofole]oec]ele]ec]lofo]e]e]|ec]e|oic]c]e]c]ofo

[Cons073-

[EDTA4-

HEDTAS-

iycoiate- g T 3 o o
cetate- T 0 o o o
[oxalate2- (] 0 o o °
DBP ] . o o °
butanol [ G o o o

o] |olsfslols ”Mc”””c””””““”lﬁ

o
o
°
°

[N ] ]
Fe(CN)64- 0 0 0 0 [ 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-8D-WM-ER-351, Rev. 1

HDW Model Rev. 4

r Single-Shell Tank 241-T-109
Total Inventory Estimate*

Physical

Properties -95-Cl: 67Cl . +67 CI:- 495 CI
|Im1 Waste 3.82E+05 (kg)] (s80kgal)]  — — — — -
Heat Load 7.82E-02 (kW) {267 BTUhr)| e 1.66E-02 | 2.89E-02 0117 0225
Bulk Densityt 1.74 (g/co) — — 1.07 121 181 1.92
Water wtet 311 313 358 744 380
TOC wi% C (w] 1.34E-04 — - 387E-06 | 118E-04| 215E-04] 1.62E-04
Radiological 98 CL: 6T CLIH6TCL - 495 C1
Constituents CiL pevg Ci (L) (CVL) . (CVL)  {CVL) |
H-3 2.99E-06 1.72E-03 0.656 0 o] 318E-06]| 3.66E-06
C-14 4.46E-07 2.56E-04 | 978E-02 [ 0] 451E-07] 512607
Ni-59 9.05E-07 S.19E-04 0.19 [] 0| 9354E-07| 987E07
Ni-63 8.14E-05 4.67E-02 79 ) of 838E-05| 8.38E05
Co-60 1.01E-07 $.776-05 | 221E-02 0 of 1026-07] 1.16E07
Se-79 9.57E-08 5.506-05 | 2.10E-02 0 0| 96sE-08| 11007
Sr-90 1IZE-02 642| 245E+03| 528E-03 | 1.09E-02| 156E-02] 7.00E-02
Y-90 1.12E-02 5.42 | 245E+03 [ o] t136-02| 129602
2:-93 4.55E-07 261E-04 | 999E-02 ) of 4.60E07| 523E07
Nb-93m 3 85607 221E-04 | 344E02 ) 0| 3.89E-07| 442807
Tc-9% 3.15E-08 1.81E-03 0692 §26E-07] 242E-06| 4.89E-06) 3.626-06
Ru-106 398E-14 2.28E-1) | BT4E-09 [ 0] 403614 457E-14
Cd-113m 1.10E-06 6.29E-04 0241 0 o] 1.11E-06| 1.26E-06
Sb-125 9.11E-08 523E-05 | 200E-02 [ ol 922E08| 10507
Sn-126 1 44E-07 826505 | 3.16E-02 [ 0] 146E07| 1.66B-07
1-129 5.93E-09 340606 | 130B-03 | yssE.00| as6E-09| 9.22E09] 632600
Cs-134 4.23E-09 243E06 | 928E-04 [ o 4566-09] 494609
Cs-137 6.00E-02 34| 1326504 T g0 ] 124E02] 9.1TEM o118
Ba-137m 5.68E-02 326 | 125E+04 [ o] 612602| 662602
Sm-151 3.57E-04 0.208 783 o 0] 361E04| 411E04
Eu-152 L13E-07 6.47E-05 | 247E-02 [ Of 1146-07]| 1.15E07
Eu-154 1.79E-06 1.03E-03 0352 ) 0| 1.81E-06] 2.06E-06
Eu-155 8.64E-06 4.96E-03 150 0 0| 871E-06| 8.77E-06
Ra-226 2.60E-11 1.55E-08 | 5-91E-06 0 0] 103E-10| 8.20E-11
Ra-228 4.49E-16 2.58E-13 [ 987E-11 ) o] 453E-16] 456E-16
Ac-227 1.39E-10 7.96E-08 | 3.04E-08 0 o 353E-10| 429810
Pa-231 3.01E-10 1.73E-07 | 66IE-0S 0 o] 3.05E-10] 347E-10
Th-229 $.72E-14 $.00E-11 | 191E-08 ) 0| 879E-14] 885E-14
Th-232 1.30E-16 749E-14 | 286E-11 0 0| 1326-16] 1.50E-16
U-232 1.18E-10 680E-08 | 260E0S[ g)sE.11] 999E-11] 138E-10] 1S1E-10
U-233 5.64E-12 324809 | 124E06] 3478.12| 4.74B-12| 6.58E12] 7.19E-12
U-234 5.57E-06 3.20E-03 122] 382B06| 467E-06] 6.54E-06 | 7.17E-06
U-235 247607 1478-04 | S43B02] 169E-07] 207E-07] 290E-07] 3.18E07
U-236 5.21E-08 299605 | 1M4E-02| 348E.08| 439608 6.09E-08| 6.65E-08
U-238 5.65E-06 3.25E-03 124] 383506 | 4.74E-06| 6.64E06] 7.28E-06
Np-237 1.94E-08 11IE-0s | 426E-031 504E09 | 1.49E-08| 302608 223E-08
Pu-238 1.69E-07 212604 | SMEQ2[ 333r08{ 1.166-07| s5.55E07] s.76E-07
Pu-239 6.14E-05 3.53E-02 135] 630806 | 2058-05 | 9.03E05] 9.32E-05
Pu-240 5.00E-06 287603 L10] 483807} 161E-06| 7.44E-06] 7.70E-06
Pu-241 1.36E-05 7.80E-03 298| 1nE06| 40E-06| 208E05| 216605
Pu-242 6.076-11 3.48E-08| 133E05| 4g7E-12} 182E-11] 930E-11| 9.68E-11
Am-241 8.14E-07 467E-04 O8] 151807 5.85E-07| 130E-06] 936E-07
Am-243 5.63E-12 32300 | 14E06| 981E-13| 4.00E-12] s98E-12]| 647E-12
Cm-242 1.866-09 1.07E-06 | 4.08E-04 0 o] 188E-09| 190E-09
Cm-243 3.80E-11 2.18E-08 | B.35E-06 [ 0} 334E-11| 3.88E-11
Cm-244 1.24E-10 713608 | 2T3E0S [ o} 126E-10| 143810

+95
Mor " (Moer

Tofals M gy

Pu 1.01E-03 (/L)] -

[ 712602 | 9 72E403 8.36E-02 | 9.16E-02 |

*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-T-110 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 1st gtr 1945 Diameter 75 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 530,000 gal
Watch Lists Hydrogen Cascade Tank to 241-T-111
Integrity Sound Total Risers 9
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
Interim Stabilization (IS) - Total Waste Volume 379,000 gal
Partial interim Isolation (P1) Dec 1982 Waste Type NCPLX
Intrusion Prevention (IP) - Drainable Interstitial Liquids 39,000 gal
TENTATIVELY AVAILABLE RISERS Pumpabile Liquids 60,000 gal
Riser Number Size Saltcake 0 gal
2,36 12in Siudge 376,000 gal
Supernatant 3,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 63°F Date July 12, 1984
Maximum Temperature 84°F Montage Number 94080233-40CN
Date June 7, 1981 Photo Set Number 84-04997
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual ENRAF
Minimum Temperature 49.3°F Max Level 159.63 in
Date March 14, 1994 Date Oct 2, 1996
Elevation from tank bottom unknown Min Level 1454 in
Riser Number 8 Date July 8 and 22, 1991

% Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev, 1

WASTE TYPES |2C 224 TANK TINFO: REFERENCES
TIME LINE 2C CONSTRUCTED 1943-1944 * ANDERSON 1990
(ANDERSON (1930} NOMINAL CAPACITY: 530,000 GAL *%  WELTY 1988
%SFOgQTB?XA, E‘*TEEOC%LNT(ADIUS KNUCKLE *%+ BORSHEIM AND KIRCH 1931
M
PRIMARY 2c1 224 WIR WIR € HANLON 19961
2C2 2c2
TIME LINE e
£ 1) TRANSFER SOURCES AND DESTINATIONS
(AGNEW 1995) ARE NOT AVAILABLE FOR ALL LEVEL
. CHANGES. FOR MORE DETAILS ABOUT
x TRANSFER INFORMATION SEE
* I~ ANDERSON 1990.
£ N 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
— o
w =
= o
= o]
g <
z a GLOSSARY OF WASTE TERMS:
N  k P FOR MORE COMPLETE DEFINITIONS
w2 i) - SEE APPENDIX A.
L@ AN 3 224: 224-U WASTE
= 5 9 R < 2C: SECOND CYCLE DECON WASTE
wg 2< o 2C1: SECOND CYCLE DECON WASTE 1944-49
o5 2 Zo x 2C2: SECOND CYCLE DECON WASTE 1950-56
] * w o WTR: WATER
z =z & n VL '
HoH W o =z N
o a3 c o= ©
LW &8 =
> > uw =GN =
55 =2 2 g¢ s VOLUME
2, = % é; ~ g (GALLONS)
18' 216" * * - = = — 606,500
7B s Fz oo 8 LEGEND
Tl > E r Yo =2 § = 573,300 ————— TOTAL WASTE LEVEL (SUPERNATE)
a - —_
16 oot L ES ¥ g 53 _ 540500 | m—=—- TOTAL WASTE LEVEL (SOLIDS)
= L N ettt SOLIDS LEVEL
T [ T 23 5 = ~ 507,500 +-4+-++ ASSUMED SOLIDS LEVEL
14 168" S 24 500 === INTERSTITIAL LIQUID LEVEL
R = — 474,
5 P77} sous
- a ~ 441,500
12 1444 — 408,500 T TANK FARM
T — 375,500 CASCADE
10 120"+ — 342,500
1 — 309,500
8 96"4 — 276,500
1 g — 243,500
& 7oL J, — 210,500
4 A — 177,500
. “}
4 1 - 144,500
hl — 111,500 U.S. DEPARTMENT OF ENERGY
! Richiand Operations Otfice
) = — 78,500 FLUOR DANIEL NORTHWEST, INC.
: 500 241-T-110 SINGLE-SHELL TANK
— 45, WASTE & LEVEL HISTORY 1945-1996
0 — 12,500 SOUND./NON-STABILIZED TANK
. " S . S ) S LS AV ) WATCH LIST: HYDROGEN
-1 =12 T — 0 [smzETeme o WG NG, TATE
1945 B 241 ES-TKS-E103 jive7
DISH BOTTOM ScALE NONE 508 N0 fsweer 1 of 1

-122-



THIS PAGE INTENTIONALLY
LEFT BLANK



HNF-SD-WM-ER-351,

241-T-110

NORTH

SALT WELL
PUMP PIT

Alstad 1993
W-72743
H-2-73064, Rev. 4

TANK RISER LOCATION

Approximate Grade Elevation 205.37m [673.8ft]
(Pianka 1995)

T Py ARIRE

0.38m [1.25ft]
CONCRETE

22.86m [75.00ft]

4.04m [13.251t]

0.30m [1.00ft]
CONCRETE

5.49m [18.0f1]
Liner Height

6.35mm [1/4in] 0.30m [1.0ft} — /
STEEL LINER, W/ i ) '
TOP OF DISH ELEVATION

3-PLY ASPHALTIC
WATERPROOFING 7.94mm [5/16in] 193.85m [636.0ft]
STEEL LINER

Ref: H-2-1741, Rev. 3
CVI 73550, dwg D-2

NOT TO SCALE
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HNF-SD-WM-ER-351, Rev. |

HDW Modei Rev. 4

I Single-Shell Tank 24)-T-110
TLM Solids Composite Inventory Estimate*
Physical
P, 95 CI 67 CI -~ +67:C1- - 495 Cl
Total TLM Wa| 1. 71E+06 (kg)| (376 kgal) — —_— e — —
Heat Load 1.92E-02 (kW) (655 BTUMD} — L72E02 [ 182802 2026-02] 212E-02
Bulk Density 1.20 {g/ex) e — 112 116 124 127
Void Fraction 0.840 — — 0.756 0.793 0899 0.959
Water wi% 748 — o 9.9 72.1 780 815
TOC wi% C (w] $.63E-02 — - 534E-02| 547B-02] 583E-02| 6.05E-02
Chemical 98 CL.BYCL: +67.CE. +95:C1
Conitituents| - ‘mole/L pp! mole/Ly {mole/L): (nole/L)  (mole/L)
[N+ 3.04 SBIE+D4 [ 9.54E+04 148 226 379 445
A3+ o [] 0 0 0 [ 0
[Fe3+ (ol F) 0641 298E+04 | 5.10E+04 0632 0.636 0646 0.651
[Cr3+ 4.06E-03 176 3001 350E-03 | 3.82E-03 | 430E03| 452E-03
[B+ 7.17E02 L2SE+04 | 213B+04 | se7E02 | 6526-02| 7.67E-02| 8.06E02
La3+ 8.98E-05 104 1787 672605 789E-05| 1.01E04| 111E 04
|Ti82‘ [ 0 0 0 0 [ 0
[&r @ ZrocH)z [ g ° 0 0 0 0
[Pb2+ [] 0 [ 0 0 0 0
IN_iz+ 1.36E-03 662 V3] 122603 | 1.29E03] 203603 3356E-03
o 0 ¢ [ 0 0 [
1.21E-04 5.51 943| 901E-05| 106E04] 135E04] 1.49E-04
0.197 6.5TE+03 [ 1.12E+04 0.159 0.178 0217 0235
9.81E-03 319 346| s43E03| 91503} 105E02] 111E02
198 380E+04 | 4.80E+04 155 196 202 2.05
0.839 432E+04 [ 7 40E404 0.768 0809 0.868 0.89%
1 80E-02 687| LISEH3| )36g02| 159E-02] 201802] 221E02
0.197 98IE03 | 1.68E+04 0.159 0178 0217 0235
0.656 S1BE+04 [ 8.8TE+04 0.176 0423 0.829 0956
5042 327E-02 261EH03 | 44TEXO3 | 397E.02] 3.15E02] 3.39B-02| 3.50E-02
Si (as 5i0327) 53102 T24E%03 | 2.12E%03 | 2.198.07| 233602 0.122 0.189
F- o170 269E+0) [ 461E+0) 0.148 0.149 6.350 0.650
Ci- 2.07E-02 609| LOE+03 | yage02| 199E02] 2.14E02] 221E-02
[CoHZ073- [ 3 g 0 0 o 0
'@w 0 g 0 o o ) T
HEDTA3- 0 o 0 o o o o
glycolate- 0 0 [ 0 [ 0 0
acetate- 0 0 0 0 0 0 0
oxalate2- 2.82E-02 S07E+03 | 3.54E+03 | 269E02| 277E02| 287602 2.90E.02
{D_BP 0 0 ° 0 0 0 [
[buuml 0 0 0 [ [ 0 o
NH3 4 9AE-06 TOIE0Z 01201 390E06| 4.39E-06 5.64E-06| 637E-06
[Fe(CN)64- 0 0 0 0 [ 0 0

*Unknowns in tank solids inventory are nssigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-110
SMM Composite Inventory Estimate
-95°Cl _-67Cl ~ +67C1 +95:Cl
1.20E+04 (kg)| O07kgal)) — — — —
1.18E-04 (KW), (0401 BTUMY| -~ 884E-05 | 103E-04| 132804 | 147604
Bulk Density® 1.03 {g/ec) — — 1.02 1.03 1.03 104
Water wi% 944 e — 93.0 93.7 95.0 95.7
TOC wt% C (w] 371E-12 — — 328E-12| 349E-12| 392E-12] 4.13B12
Chemieal 95 C17-67.C1 67 C . 495.CI
Connltuauk m mole/L) (mole/L) (mole/L) (mole/L)
[Nat- 0.799 1.78E+04 214 0.601 0.698 0.900 0.997
A+ ° 0 ) ) o o o
[Fe3+ (total Fe) 126603 68.3 O817] 696E-04| 9.72E-04 | 1556-03| 1.82E03
Cr3+ 341E-03 172 206] 2576-03| 298E-03 | 384E-03 [ 4.26E.03
Bid+ 2.52E-03 s 611] 2136.03| 232E03] 27E03] 291E-03
La3+ 12iE-12 JS4E-07] 196E-09] 399613 | 1.04E-12] 1.39E-12] 1.35E-12
[Hg2+ 0 0 0 0 0 0 0
Zr (a3 ZrO(OH)2 o o o o o Py o
pm g o o o o [ o
Ni2+ 1.01E-03 515 0688] 75904 | s828-04] 1.03E03] 1.13E-03
0 0 0 [) [ [ 0
163E-12 870E08 | L.OAE-09| {18E12| 140B12] 18sB-12] 208812
5.67E-03 221 2641 346E03 | asaE03] 679803] 797603
233E-03 884 106 17se03] 2.00E 03| 2626-03] 29103
4.77E-02 788 942 1e86-02| 4226 02| s33E02] swik02
0.433 261E+04 3n 0326 0378 0.487 0539
4.30E-03 192 230] 244E03| 328800 s4sE-03| c.69E03
5.67E-03 330 3951 346603 | asae03| 679803] 7.87E-03
6.89E-02 6.35E+03 760] s24E02| eosE02| 77mE-02] 8.53E02
5042- 1.69E-02 1.58E+03 1851 127802} 148E02] 191E-02{ 211E02
Si (as SI032-) T.23E02 335 401| 5246.03| 107E02] 138E02| 153502
F- 7.30E-02 1 3SE+03 161] s40E02| 638802 8226-02] s.01E-02
Cl- 1.07E-62 369 441] sosE03| 936E03| 121E02] 134602
[CEHS073- ) ] 0 o ] 0 [
[EDTA4- 0 0 0 0 0 0 [
HEDTA3- 0 0 0 0 0 0 o
glycolxe- [ [ 0 0 [] 0 0
acetate- ¢ g [ [ [ o 0
[oxalate2” 1.59-12 136E-07] 1.63E05]| 141E-12] 1.50E-12] 1.68E-12| 177612
[pBP 0 o 0 ] 0 0 0
Ibuunol 0 0 0 0 0 [ [
[NH3 2.03E-06 336E-02] 4028041 3676071 1.36E06| 290E06] 3.94E-06
[FeCNpst 0 o o 0 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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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-110
Total Inventory Estimate®

Physical
Properties 95 CI 67CI  +67C1 95 CI
Total Waste 1.72E+06 (kg)| (379 kal)} — - — —
Heat Load 1.93E-02 (kW) (65.9 BTUM) 17302 1.83E-02] 2.03E-02 2i3E-02
Bulk Densityt 1.20 (g/ec); e 112 1.16 1.24 127
Water wi%t 75.0 — e 70.4 72.3 781 816
TOC wi% C (w] 5.59E-02 — — 530E-02| 543E-02| $.79E-02| 6.00E-02

Chemical 95 .CL: w67 CL 467 CL - +95:C1
C mole/L P! {mole/L) (mole/L) (mole/L) (mole/L)
Nat 302 ST8E+04 | 0.96E+04 1.48 225 3 442
A+ g 0 [ o o ) 0
Fei+ (ol Fe) 0636 296E+04 | 5 10E+04 0627 0631 0641 0646
Cri+ 4.05E-03 176 302| 350E-03 | 3.82E-03| 4.29F-03 | 4.52E-03
[Bo+ TNIE0L T24E+04 | 200E+04 | 562602 | 6476.02) 7.61E02] B.OOE02
La3+ 891E-05 103 178] 666E-05| 78IE05] 9.97E-05 | 1.108-04
Hg2+ [ 0 O o ° o o
Zr (as ZrO(OH)2| 0 o ] o o 'y °
lﬁu T 0 0 o o o o

2+ 135E-03 66.1 1141 1 216-03 | 1.28E-03 | 202603 | 354E-03
Sr2+ ) [ 0 o Y o 0
[Mnd+ 1.20E-04 541 943| 3.94E-05| 1.05E-04| 134E-04] 147604
Ca2+ 0.1% 652E+03 | 1.12E+04 0.158 0176 0215 0233
K+ STSE-03 317 S47| 8.39E-03 | 9.09E-03 | 1.04E-02] 1.10E-02
[OH- 197 2.78E+04 | 480E+04 193 195 200 203
ING3- 0835 431E+04 | TAIETO4 0.765 0.506 0865 0.893
,N:OZ- 1.79E-02 684| LISEXOI| 13se02| 158E-02| 199E02} 220B-02
[C032- 0.19% S.TTEV03 | 1.68E+H04 0.158 0.176 0215 0233
PO43- 0652 S.1SE+04 | 8 88E+04 0175 0.420 0822 0549
S042- 326802 ZGI1EH0) | AA9E03 | 296E-02] 3.14E-02| 338E02| 349E-02
51 (an $1032-) 5.28E-02 TZ36+03 | 213403 | 218802 | 2.926-02 0122 0188
F- 0.170 2.68E+03 | 462E+03 0148 o149 0347 0.645
C- 2.06E-02 6071 LOSE+3| ggg-02| 198602 2.13E-02} 220E-02
C6HS073- 0 0 0 0 0 0 0
EDTA4- ) B 0 o 0 0 [
HEDTA3- ) 0 0 ] 0 o 0
glycolate- g ° 3 o o o [
acetate- - 0 0 0 0 0 [) [
oxalate2- 780E-03 T0SE+03 | 3.54B+03 | 267502 | 2.74E.02| 284E02| 287E-02
DBP ) o 0 0 o o o
[putanol [ ] o o Y o [y
NH3 4.95E-06 7.01E-02 0.121] 3.89E-06] 437E-06] 5.62E-06| 6.34E-06
Fe(CN)64- o 0 0 0 0 0 0

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
+Water wt% detived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. |

HDW Model Rev. 4

Single-Shell Tank 241-T-110

- SMM Composite lnventory Estimate
Physical
Properties 95 Cl -67ClI: +67C1 - +95 CI
Total SMM W | 1 .20E+04 (kg) G.07kgal)| — e — —
Een Load 1.18E-04 (kW) (040 BTUM)| v 884E-05| 103E-04| 132E-04] 147E04
Bulk Density* 1.03 (g/eo)] — — 1.02 1.03 1.03 104
Water w6t 94.4 — — 93.0 93.7 95.0 98.7
TOC wt% C (w] 1.71E-12 — — 3.28E-12| 349E-12] 392E-12| 4.13E-12
Radiological 95 CE. <67 CL 467 CI 495 C1
Constitucats CVLL nCilg. Ci (CVL): - (CUL) " (CVL) (VL)
H-3 2.12E-08 206E-05 | 246E-04 20E.08 [ 1.626-08| 2.69E-08] 330808
C-14 831E-09 807E06 | 965E05| 625509 | 726E09| 936E-09] 1.04E-08
Ni-59 2.36E-09 229E-06 | 274E-05 | 178600 [ 206E-09| 265800} 265E-09
Ni-63 2.15E-07 2.09E-04 | 250E-03 [ 1 636.07| 1.88E-07] 2426-07] 242807
Co-60 2.24E-09 2.18E-06 | 260E-05| 169E-09 | 1.96E-09| 2.52E-09] 2.79E-09
Se-79 1.75E-09 1.70E-06 | 204E-051 y32E09] 1.53E-09 | 198E-09] 219E-09
Sr-90 $.38E-04 0814 974] 631E04| 7.32E-04{ 944E-04 | 105E-03
Y-90 8.38E-04 0314 974| 631E04] 7.32E-04| 944E-04 | 105603
2:-93 8.32E-09 808606 | 96TE0S| 626E-00| 727E09| 9.37E-09| 1.04E-08
Nb-93m 6.95E-09 6756-06 | BOBE-05| 523E.09 [ 6.08E-00| 7.83E-09] BesE-09
Te-99 5.78E-08 561E-08| STIE04| 435p.08| sosE08| 651E-08] 7.21E-08
Ru-106 1.14E-15 111E-12| 132E-N] gs7E-16 | 9.95E-16]| 128E-15| 142E-1S
Cd-113m 2.19E-08 213605 | 24E04| 1 65E08 | 191E-08| 247E-08] 273E-08
Sb-125 2.28E-09 2218-06 | 265E-05( 171E.00 [ 1.09E-09| 2.57E-09] 284E-00
Sn-126 2.65E-09 258806 | 308E05| 200£-09] 232609 | 299E09] 331E-00
1-129 1.09E-10 10607 | 127B06] 323p.13] 9.56E-11] 1.23E-10] 1.37E-10
Cs-134 1.05E-10 1026-07| 122061 787E.11] 9.14E-11] 1.18E-10] 131E-10
Cs-137 9.54E-04 0.927 TLT] 7138-04{ 834604 107E-03| 1.19E-03
Ba-137m 9.03E-04 0.877 105] 679E-04] 7.89E-04 | 1.02E-03| 1.13E-03
Sm-151 G6.A8E-06 630E-03 | TS4E-021 483E-06] 5.67E-06 | 7.30E-06 | 8.09E-06
Eu-152 317E-10 3.08E07) 369E-061 239E.10] 2.77E-10] 3.57E-10] 3.96E-10
Eu-154 4.28E-08 415E-05 | 49TE-4| 327508 | 3.74E-08] 4.82E-08| 5.34E-08
Eu-155 2.13E-08 207805 | 247E-04| 1 60B-08| 1.86E-08 | 2.40E-08 | 2.66E-08
Ra-226 3.56E-13 346E-10] 4ME09[ 268E-13| 3.11E-13} 401E-13] 4.44E-13
Ra-228 8.76E-19 831E-16| 102B-14] 650E.19| 7.65E-19] 987E-19] 109618
Ac-227 L84E-12 179609 | ZI1E-08] 139E-12] 161E-12| 207E-12] 230E-12
Pa-231 415E-12 403609 48E-08[ 3135647 ( 3636-12] 468E-12) Si8E-12
Th-229 L71E-16 1.666-13 | 198E-12] 128E.16 | 149E-16| 192B-16] 2.13E-16
Th-232 227E-18 221E-15 | 264E-M4| 1 71E.18| 1.98E-18| 256E-18| 284E-18
U-232 2.608-12 252609 | 302B08] yo6E.i2| 227E-12| 293612} 3.24E-12
U-233 119E-13 1.16E-10| 138E-09| 3osE-14]| 1.04E-13 | 1.34E-13]| 148E-13
U-234 1.08E-07 105604 | 1.25E-03 | g13E-08] 0.43E-08| 1.226-07) 1.35E-07
U-235 4TTED9 463E06 | SS4E-05| 359509 [ 4.17E-09| s37E-08] s5.95E-00
U-236 1.1IE-09 107606 | 1.29E-05] w33E.10] 9.67E-10| 1.25E-09| 1.38E-09
U-238 1.10E-07 1.07E-04 | 1-28E-03 | 326808 9.59E-08| 1.24E07| 137E-07
Np-237 361E-10 350507 | 419E06]| 271E.10| 3.15E-10] 4.06E-10| 4.50E-10
Pu-238 4.545-08 44)E-05 | S2EM| | op.08| 290E-08| 577E08| 5.77E-08
Pu-239 5 64506 548603 | 655E02| j64E06]| 3.60E-06| 7.17E-06| 7.17E-06
Pu-240 531£-07 535604 | 640E03| ) 6oE-07] 3.51E-07]| 7.00B-07| 7.00E-07
Pu-241 199E-06 194803 | 232B-02| s5508.07| 1.27E-06 | 253606 2.53E-06
Pu-242 9.11E-12 885E-00 | 1.06EOT]| 265E.12| s581E-12| 116E-11} 1.16E-11
Am-241 2.19E-08 213605 | 255E-04] 165E-08| 192E-08| 247E-08] 274E-08
Am-243 1.59E-13 1546-10| 184B-05| 119613 | 139E-13] 179E-13] 1.98E-13
Cm-242 6.30E-12 612609 | 73208 474p12| ssoE-12| 7098-12] 7.86E-12
Cm-243 1.30E-13 126E-10] 1SIB-09| 976E-14| 1.13E-13] 146613 | 1.62E-13
Cm-244 3.78E-12 367E-09 | 439B-08] 285512 330E-12| 426E-12] 4amE12

F7CT 6701 #95 Cl

Mor (Mor {Mor. " (Mor

Totals M
Pu 9.2E-05 (L) LOBE-3 | 3271E-05] 59SE-05| 118E-04| 1.18E-04
U 138E-03 | 319] 382] 1.046-03| 1.21E-03| 156E-03] 172803

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

1 Water wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Mode! Rev. 4

[ Single-Shell Tank 241-T-110
Total Inventory Estimate®

Physical
Properties 98 CI._ 67CI . +67.C1: +95:CI
Total Waste 1.72E+06 (kg)| 09kgal)] - — — — —
Heat Load 1.93E-02 (kW) {65.9 BTU/hr)| — 1.73E-02 | 1.83E-02| 203E-02| 2.13E-02
Bulk Densityt 1.20 (g/ec) - — 112 116 1.24 127
Water wi%t 75.0 — e 70.1 723 78.1 816
TOC wt% C (w] 5.59E-02 — - S30E02| S43E02| $.79E-02| 6.00E-02
Radiological “95.CL-67Cl " +67.CL 498 CI
Constituents CIL uClg Ci ©iny (G - (CVLY {CI)
H-3 3.46E-08 288605 | 496E-02[ 26308 3.08E-08] 3.82E-08] 4.17E.08
C-14 1.13E-08 984E06 ] L70E-02| .o7E.08| 1.126-08] 124E-08] 130E08
Ni-59 336E-09 280606 | 482E-031 304E-00 | 320809] s18E-09] 9.30E-09
[Ni-63 3.00E-07 2.50E-04 0430] 2705.07| 2858-07| 4.59E07] ®2iE07
Co-60 2.28E-09 1.90E-06 ] 327E-03 | 197E-09| 2.12E-09| 244E-09] 2.39E09
Se-79 2.49E-09 207E-06 [ 3STE-03 | 225E.09 | 237E-09[ 261E09] 273E-09
Sr-90 1.12E-03 0931 | L6OE+03 [ 4 00E 03] 1.06E-03] 1.18E-03| 1.23E03
Y-90 1.126-03 0931 160E+03| ) o0E03 | 1.06E-03 | 118803 1.23E-03
2193 1.18E-08 986E-06 | L70E-02] 107E08| 113608] 1.24E-08] 130E-08
Nb-93m 1 O1E-08 839806 | 145E-021 912E09| o59E09] 106E-08] 1.10E08
Tc-99 8.19E-08 6.82E-03 N7 740E08[ 7.79E-08| soor08| s9sEos
Ru-106 691E-16 575613 | 9SIE-10[ s535p15| 6.11B-16] 7.71E-16] 8.48E-16
Cd-113m 2.70E-08 225605 | 3BTE-02{ 2408 08| 255E08] 285E08] 3.00E08
Sb-125 1.86E-09 1.55E-06 | 266E-03| 1s4p.09| 1.70E-09| 202609 2.17E-00
Sn-126 3.TIE09 300606 | SISEO3] 336609| 334E09] 391E-09| 4.09E09
I-129 1 54E-10 128E07] 220B-04] 139E 10| 146E-10] I161E-10] 169E 10
Cs-134 6.97E-11 580B-08| LOOEO4] $S3E1) | 624E11| 7.70E-11] 8.a1E-11
Cs-137 1.27E-03 1o5| VB2E+03| 4 y13E03 1 120803 ] 133603 1.40E03
Ba-137m 1.20E-03 0997| 172B403 | 1 o703 | 1.9B-03] 126803 132603
Sm-151 9.33E-06 7.7TE-03 134] 844506 | 8.37E-06] 9.78E-06] 102E-08
Eu-152 7.106-09 s918-06| 1026021 706E09] 7.08E09] 7.12509] 7.14E00
Eu-154 3.30E-08 3.166:05 | S4SE02| 321E-08| 3.50E-08] 4.10E-08] 4.39E08
Eu-155 5.83E-07 4.85E-04 0836 | s580E07| s81E07] 5848-07] sact07
Ra-226 8.34E-13 $94E-10] 120E06] 751513 | 8.01E-13] 8.656-13| B94E-13
Ra-228 332E-17 2766-14 | 476E-U[ 331817} 331E17] 333E17] 3.33E-17
Ac-227 423E-12 3.52E-09] 6OTE-06| 381E-12| 407E-12] 438E12] 4mE12
Pa-231 9.00E-12 749E-09] 129E-051 g13E12| s6sE-12] 9326-12] 963E-12
Th-229 6 43E-15 5356-12| 9DEO] 641E15] 642E-15] 6.44E-15] 645615
Th-232 3.49E-18 29115 | SOIB12[ 318818 | 3338-18] 3.656-18| 3.80E.18
U-232 458E-12 381609 | 6STE06| 304e12] 3.17E-12] ws6E-12] 120E11
U-233 2.53E-13 210610 363E-071 160 13| 169E-13] SO9E-13] e97E1S
U-234 3.22E07 268504 0461| 191807} 203E07] 683E07] 9.4sE-07
U-235 1.44E-08 120808 | 207E-Q2[ 356809 9.098-09] 3076-08] 4.26E08
U-236 230E-09 1O1IE06 | I2E-03| 146809 | 1.54E-09| 4.60B-09] 630E-09
U-238 3.26B-07 2.71E-04 0468 | 194E-07| 206E-07] 692E-07] 9.60E07
Np-237 5.00E-10 416807 | TATEM| 451E-10| 4758-10] 525E-10] s.50E10
Pu-238 3.78E-07 3.14E-04 0342] 159E-07| 167E-07] 659E07]| 929E07
Pu-239 7.20E-08 6.00E-02 13| 364805| 458E05] 1.07E-04] 141E-04
Pu-240 5.426-06 451E-0 777| 2778-06| 286E-06] 883E06] 121505
Pu-241 1.23E-05 1.02E-02 176] 269806 3.04E06]| 247E-05| 3.65E-05
Pu-242 538E-11 sasp-08| TTEOS] ogE 12| Luse-n ]| 110E-10] 1.65E-10
Am-241 152E-08 1265051 218E-02] | 22E.08] 137E-08 | 167608 | 182608
Am-243 9.52B-14 8268-11| 142607] 794E-14] 88iE14] rtioEn3] 121613
Cm-242 121E-10 J101E07] 17T4E04] y20e-10] 121E-10] 122810] 122E-10
Cm-243 24TE-12 205609 3S4E-06| 245E.12| 246B-12] 243E-12] z49E-12
Cm-244 231E-12 192609 | 33IE06] 179p.12] 2.04E-12] 2.57E-12] 283E-12

+67.CL. +95.C]

Mor: (Mor. - (Mor i :(Mor

Totals M
Pu 1.18E-03 (L) — 170] o104 7.50E04] 1.76E03| 231E-03
U 4T0E-03 | 813 [ T40E¥03| J 4603 2396.03] 8.716.03| 121E02

*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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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES |2C 2C

TIME LINE
(ANDERSON 1980

224

PRIMARY ADDITIONS NONE

TIME LINE
(AGNEW 1995)

LEVEL IN FEET
LEVEL IN INCHES

®
N
o)
>
|
|~ CASCADE OVERFLOW ~191.5"

I CASCADE FULL*

o
©
[N}
)
+

ICE (74)F pH 12,9 *¥*

€D FROM SERY

T0 CRIB*
REMOV.

\Ixzcoth
TOP

KNUCKLE
BOTTOM

(1o 110-s, 109-1*

SEE NOTE

] INACTIVE (76)*

2

I SALT WELL PUMPING COMPLETED (12/78) ¥*

ASSUMED LEAKER (79)°

0

LEVEL ADJUSTMENT (4.82)°°

* ¥

~wmd PARTIALLY ISOLATED (12/82)

TJANK INFO:
CONSTRUCTED 1943-1944

NOMINAL CAPACITY: 530,000 GAL
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE

75 FOOT DIAMETER TANK

LEVEL ADJUSTMENT (4,94)°

INTERIM STABILIZED (2/95) ¢

/§ PHOTOS (4/94)

DISH BOTTOM

VOLUME
(GALLONS)
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

REFERENCES

*  ANDERSON 1890

**  WELTY 1988

*%%* BORSHEIM AND KIRCH 1991
¢ HANLON 1996l

¢¢  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.

3) SOLIDS EXCEEDS TOTAL WASTE DUE TC
ASSUMPTIONS.

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

224: 224-U WASTE
2C: SECOND CYCLE DECON WASTE

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

+-+-+-++ ASSUMED SOLIDS LEVEL
=== INTERSTITIAL LIQUID LEVEL

T TANK FARM
CASCADE

—

03 102 101
&W

NS@ @ 194
o)

203

o)

]

2

O

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST. INC.

241-T-111 SINGLE-SHELL TANK

WASTE & LEVEL HISTORY 1945-1996

ASSUMED LEAKER/STABILIZED TANK
WATCH LIST: ORGANICS

SIZE

_ 8LDG NO. DWG NOC. DATE

ES-TKS-E104 jivs7

w* 241

SCALE

NONE

Tom NO.

lsHeET

1

OF

1
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HNF-SD-WM-ER-351,

241-T-111

NORTH

SALT WELL
PUMP PIT

Alstad 1993
W-72743
H-2-73058, Rev. 5

TANK RISER LOCATION

Approximate Grade Elevation 204.95m [672.4ft]
(Pianka 1995)

0.38m [1.25f1]
CONCRETE

22.86m {75.00ft]

4.04m [13.25ft]

0.30m [1.00ft]
CONCRETE

5.49m [18.0ft}
Liner Height

6.35mm [1/4in] 0.30m [1.0ft] — /
w/ i
STEEL LINER, TOP OF DISH ELEVATION

3-PLY ASPHALTIC
WATERPROOFING 7.94mm [5/16in) 193.85m [635.0f1)

STEEL LINER
Ref: H-2-1741, Rev. 3
CVI 73550, dwg D-2

NOT TO SCALE
-134-
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-111
SMM Composite Inventory Estimate
95 CI - -67ClI . 4+67Cl' +95°Cl
7.95E+03 (k)| (206kgs)]  — — - — o
4.83E-05 (kW) (0.165BTUM)| - 3646-05 | 422605 s.44E-05]| 6.03E-05
1.02 (g/ec) e — 1.01 1.02 1.02 1.02
Water wt% 96.5 — — 95.7 96.1 9.9 97.3
TOC wt% C (w] ST0E-12 — — 457E-12 | 4.80E-12 | S40E-12] S.68E-12
Chemital 95:CL -67CL 67C1 495 C1
Con!tltuelul ¢ ) (mole/L) (mole/L.) (mole/L)
0489 - §73 0368 0427 0.551 0610
Al3+ L] [] 0 0 0 0 0
[Fe3+ (total Fe) 7.70E-04 422 0.336 | 425E-04| s5.94B-04| 946E-04]| 1.11E-03
[Crar Z09E03 R T B
|B_-3‘ 1.54E-03 316 2511 130503 | 1426-03| 166E-03] 1.78E-03
La3+ 1.65E-12 225E-07| 179E-091 130E-12] 1.42E-12] 189E-12] 211612
Hg2+ o 0 @ 0 0 0 [
Zr (a5 ZrO(OH)2| 0 B 0 3 0 0 [
lf_y;p [ 0 o o o o o
NiZ+ 6.17E-04 35.6 0283| 46404 | 539E-041 6.93E-04] 6.93E-04
Sr2r o ) 0 o 0 0 o
Mnd+ 2.22E-12 1.20E07 | 9SIE-10| 1 61E12] 190E-12) 2.53E-12] 283E12
[Ca2+ 347E03 136 1097 211603 | 2.78E-03| 4.15E-03] 481E-03
T42E-03 547 0435] o703 | 124803 | 1.60B03 | 1.78E-03
2.92E-02 487 387| 225E02| 258802 3.26E-02] 357R02
0.265 1.61E+04 128 0.200 0231 0.298 0329
2.63E-03 119 09451 149E-03| 201E-03| 333E-03] 4.09E03
347603 204 1631 211E-03 | 278600 4.158-03] 4s1E-03
4.21E-02 393E+03 3131 321E02] 3.70E02| 47E-02] 522602
1.04E-02 917 77| 779031 9.0sE-03| 1.176-02| 1.29E-02
751E-03 207 165| 565E-03] 6.36E-03]| 84sE-03| 9.37E-03
4.46E-02 833 6631 336E-02{ 3.90E-02] s03E-02| 557E-02
635603 228 18] 403503) s72E03 ] 738E03] 8.17E.03
[C6H5073- O o o 0 0 0 0
Er,u- ] g o 0 [ o )
HEDTA3- 0 0 0 0 0 o 0
slycolate- o o o 0 0 0 0
acetate- [} [ [} [] 0 0 0
oxalate2- 2.16E-12 187E07| 149E-09| 1.926-12| 204E-12]| 229E-12] 241E-12
[DBF 5 0 g 0 o [ o
|Tmuml 0 0 o 0 0 [ 0
NH3 1.24E-06 208602 165E-04] 5308 07| 830E07] 1.78E-06] 241E-06
[Fe(Crpss 0 0 0 ) 0 o o

“Density is calculated based on Na, OH-, and Al02-.
1Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-111

Total Inventory Estimate®
95 Cl _«67CI +67CI .+95 CI

2038406 (k)] (@s8kgal)| — — — —

2.32E-02 (kW) (94 BTUM)]  — 194E-02| 213802] 2.52B02] 271E®2
1.17 (g/cc) — — 113 115 119 1.20
Water wt%? 77.1 — e 744 75.6 738 806
TOC wt% C (w] 0171 — — 0.164 0.168 0174 0.178
Chemical -95:CL. 67.CL +67.CL 495 :Cl
Constituents|- mole/L. ppm kg: | {mole/L) (mole/L) (mole/L) (mole/L)
Na+ 234 439E+04 | 9.32E+04 154 104 273 3.06
AL+ 0 0 0 0 0 0 0
Fe3+ (iotal Fe) 0.680 325E704 | 6.59E+04 0.665 0672 0.688 0.69
4.62E-03 205 416] 387E-03| 424E-03| 5.00E-03| 537E-03
3.76E-02 LOJE+04] 2.09E+04 | 347E02 | 4.71E02| 6.56E-02| 7.18E-02
2.66E-04 s 640] 199E04| 233E-04]| 2097E-04] 3.28E-04
0 0 0 0 [ ] []
0 0 0 0 0 0 0
o 0 0 [ 0 [] 0
1.42€-03 714 1451 120031 131E-03]| 1.77E-03| 4.42B03
0 0 ¢ [ 0 0 0
3.56E-04 167 3407 266E04| 3.13E04{ 3.99E-04| 4.40E-04
0232 TO6E+03 | 1.61E+04 0171 0.201 0264 0293
1.98E-02 663| 1ME+03| 1 spp02| 179E-02] 2.18E-02] 2.36E-02
230 3.05E+04 | 6.19E704 205 208 212 215
0.780 4.13E+04 [ 8.38E+04 0.687 0732 03826 0871
1.46E-02 576] 117E+03 | ).14E-02| 1.29-02] 166E-02 187E-02
0232 T9E+04 | 2426404 (3L 0.201 0264 0.293
0.402 3.26EV04 | 6.61EF04 0.155 0281 0490 0.555
2.76E-02 227E+03 | 460B+03 | 239E02 | 257E-02] 29sB02] 3.13E-02
3 50E-02 841 1706403 | 90E-02 | 197B-02] 7.07E-02 0.108
0159 3236+03 | 6556403 0.134 0.136 0.291 0.445
| B9E-02 572| 116E+03 | 6502 1.77E02| 201E02| 212602
C6H3073- 0 0 0 o ] [ [
ETA# O [ 0 o [ ) 0
HEDTA3- 0 0 0 0 0 0 0
glycolate- 0 0 o 0 0 0 0
acetate- 0 0 0 [ [] 0 0
oxalate2- 834502 6.28E+03 | 1.276+04 | 706E02] 818E-02] 8.476-02| 8.56E-02
DBP o 0 0 o 0 0 o
butanol 0 0 0 0 0 0 0
NH3 4.19E-06 6.09E-02 0.124] 287606 343E06| 5.16E-06 | 6.30E-06
l;C?_)M— 0 o 0 o 0 o [

*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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HNF-SD-WM-ER-351, Rev. 1

HDW Modei Rev. 4

[ Single-Shell Tank 241-T-111
‘TLM Solids Composite Inventory Estimate*
Physical
Properties 295 CI - -67CL: +67CL. +98 Cl
Total TLM Wa| — 2.02E+06 (kg_)li (s kaa)] . - — — —
Heat Load 2.32E-02 (kW)| (192BTUM)|  — 194E-021 212802 252802 2.70E-02
Bulk Density L17 (gec) — — 113 115 119 120
Void Fraction 0386 — — 0.843 0.862 0917 0.948
Water wt% 7 — — 743 75.6 78.7 20.6
TOC wt% C (w] 0.172 — — 0.165 0.169 0.175 0.178
Radiological 95 CL.67.C1. +67CI. . +95 CI
Constitnents l CUL uCig Ci CVL); - (CVL) - (CVL)  (CUL) |
H-3 3.15E-08 269605 | S4E-02[ 332608| 270E08| 3.67E-08[ 422608
C-14 1.14E-08 9.77E-06 | 197TE-02| 961E.09 1.05E08] 1.24E-08] 133E-08
Ni-59 1.25E-09 278806 | SSIE-O | 273609 [ 299E-00| 4.20E09] 1.03E-08
Ni-63 2.9IE-07 251E-04 05061 246E-07| 269E-07| 3.76E-07] 936E07
[Co-60 2 62E-09 224E06| 452B03| 213E09 | 237E09| 287E09] 3.11E-09
Se-79 241E-09 2008-06 | 416E-03[ 201E.09] 2.22E-09]| 261E-09] 2.80E-00
Sr-90 112603 0953| 192B+03| 931E04| 1.02E-03| 1.21E-03] 130E-03
Y-90 1.12E-03 09s3| 193E+03 [ 939p04| 1.02E03 ] 1.21E-03] 1.30E-03
Zr-93 1.15E-08 979606 | 198E-02] 963E09| 105E08) 1.24E-08] 1.33E-08
Nb-93m 9.67E-09 826E06 | 167E-02[ g 14509 [ 8.89E-09| 1.04E08] 1.12E-08
Tc-99 7.94E-08 6.78E-05 0.37] 667E-08| 720E-08| 858E-08] 9.21E-08
Ru-106 110E-15 936E-13 | L89E-091 g4se.16] 9.68E-16| 1228-15] 135E-15
Cd-113m 2.80E-08 239E-05 | 483E-02| 237E.08{ 2.55E-08 | 3.04608| 3.28E-08
Sb-125 243E-09 207506 | 419E-03| 193E-09| 217E-09| 268E-09] 293E09
So-126 3.63E-09 310E-06 | S26E-03| 305509| 3.336-09] 3.93E09] 421E09
1-129 1.50E-10 128807| 238041 126E-10] 1.37E-10] 162E-10] 174E-10
Cs-134 1.03E-10 382608 1TEO4| 30611 9usE-11{ 11SE-10] 1.26E-10
Cs-137 1.27E-03 10| 219E+03| 106803 | 1.16E-03] 137E-03| 148E-03
Ba-137Tm 1.20E-03 102 ]| 207E+03| 00E-03 | 1.10E-03| 1.30E-03 | 1.40E-03
Sm-151 8.98E-06 7.67E-03 15.5] 756606 | 826E-06] 9.71E-06 | 1.04E-05
Eu-152 1.02E-08 271E06 | V76E-02[ y.01E-08| 1.02808] 1.02E08] 103808
Eu-154 4.70E-08 401E-05 | S1IE-02[ 396E.08 | 4.22E-08| s5.18E-08| s.64E-08
Eu-155 7.42E-07 6.34E-04 128| 733E-07| 7.406-07| 7.45607] 747E07
Ra-226 6 61F-13 5 65E-10 114E-06 | s83E-13]| 6.21E.13] 701813 7.39E-13
Ra-228 3.52E-17 301E-14| S08E-I1{ 350E.17{ 3.51E-17] 3.53617] 3.54E-17
Ac-227 1.38E-12 28809 | 383E061 297512 347E-12] 3.58E12] 378E-12
Pa-231 733E-12 626E-09| 127E-05| §42E-12| 687E-12| 7.80E-12] 8.24E-12
Th-229 6.85E-15 585612 | 1IBE08| Guig.15] 6.83E-15] 6.86E-15| 6.88E-15
Th-232 3.26E-18 2.79E-15) 383E-12| 2766.18] 3.01E-18] 352618 3.76E-18
U-232 4.04E-12 345E-09 | 697E06| 323E-12{ 3.30E-12] 6.26E12] 7.90E-12
U-233 2.07E-13 1776-10| 3SBEOT] 156813 | 1.63E-13| 341E13[ 439E-13
U-234 2.36E-07 2.02E-04 0408 | 169E-07]| 175E-07| 4.24E07 562607
U-235 1.0SE-08 901806 182E-02) 750609} 7.77E-09] 1.90E-08| 252E-08
U-236 1.90E-09 162606 3-28E03| 147E09] 1.50E09( 3.10E-00| 398E-09
U-238 240E-07 2.05E-04 04| 1 71E-07] 1.77E-07] 430E-07] s5.70E-07
Np-237 4.50E-10 418807 BASEO4[ 411E10[ 449E-10f 530E-10] S5.69E-10
Pu-238 4.65E-07 3.98E-04 0803 [ 110E-07| 123607] 9.22B-07] 1.36E-06
Pu-239 7.098-05 6.06E-02 122] 268605 284605 1.285-04] 182E-04
Pu-240 6.0BE-06 $.19E-03 105] 177806 193E-06 | 1.16E-05 | 1.69E-05
Pu-241 1.82E-05 1.55E-02 314] 261606} 317E-06] 3.83E-05| 5.75E-08
Pu-242 $.19E-11 700808 | L4IEO4| 107811} 1326-11] 1.74E-10] 262E-10
Am-241 2.18E-08 1.86E-05 | 376E-02] 170E08 | 1.94E-08 | 243E-08 | 2.66E-08
Am-243 1.52E-13 130E-10} 263E0T) 41813 ] 135E-13]| 1.70E-13| 1.87E-13
Cm-242 1.92E-10 1.64E07| 332B041 191E-10| 191E-10] 1.93E-10] 1.94E-10
Cm-243 3.95E-12 337609 | 6BIE06| 30o.12| 393E-12| 3.96E-12] 3.98E-12
Cm-244 36IE-12 308E-00] 622061 278E.12| 3.18E-12] 403E12] saek12
88 C1. 467 ClL: +67.C1: 495
Mor(Mor: “(Mor: . (Mor
Totals M
Pu 1.17E-03 (/L) — 201 439E-04]| 4.65E-04| 2108031 3.00E03
U 3.02E:63 614] 124403 | 315E-03 | 223809 | sa1E-03] 7.17E-03

*Unknowns in tank solids inventary are assigned by Tank Layering Model (TLM).
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[ Single-Shell Tank 241-T-111
SMM Composite Inventory Estimate
Physical
Properties 95 Cl _67ClL +67CI " +95.Cl
Total SMM W [ 795E+03 (k)| 2.06 QQ[ — — e — .
Heat Load 4.83E-05 (kW) (0.16SBTUAN]  — 3.64E-05| 422E05 | 544805 | 6.03E-05
Bulk Density* 1.02 (g/ec) — — 101 1.02 1.02 1.02
Water wt%t 96.5 - — 957 96.1 96.9 973
TOC wt% C (w] 5.10E-12 - — 452E-12| 4.80E-12] S40E-12| $.68E-12
Radiological 95°CE: ' $7CH  +67Cl  #98.CI
Constituents CUL nCirg Ci (CUL). (CIL) (G (G
H-3 1.296-08 127605 | TOIE4] 733600 | 9.88E09 | 1.64E-08| 2.026-08
C-14 5 08E-09 499E-06 | 397E-05 | 352600 [ 44E09| ST2E09] 634E09
[Ni-59 1.44E-09 142606 | L13EOS| 1.00E09 | 1.26E-09 | 1.628-09| 162E-09
Ni-63 1326407 129604 | TOIE03| 99iE08 | 1.15E07| 148E-07| 1.48E-07
Co-60 1.37E-09 135606 | VOTEOS| 1.03E09 | 1.20E-09 | 154E-09 | 1.71E-09
Se-79 1.07E-09 1.05E-06 | 83BE-06| 307E-10| 9376-10{ 121E-09| 134E-09
Sr-90 5.126-04 0.503 400 386E-04 | 448E-041 577E-04| 6.40E-04
Y-90 5.13E-04 0.504 400| 386E-04| 448E-04| S77E-04| 6.40E-04
Zr-93 5.09E-09 5.00:06 | 397E05| 383E.09]| 445E09| s7E09] 6.35E09
Nb-93m 4.25E-09 4.18E-06 | 332E-05| 320600 3.72E-09] 4.79E09] 531E9
Tc-99 3.536-08 347605 | 276E04] 266608 | 3.00508] 398E.08] 4.41E-08
Ru-106 6.97E-16 634E-13 | SME-12| 524E.16| 6.09E-16| 7.85E-16] 8.69E-16
Cd-113m 1.34E-08 132605 | 1OSEO4] 10108 | 117608 | 1.51E-08| 1.67E-08
Sb-125 1.39E-09 137606 | VO9E0S | 1.05E09 | 1.22E09| 157809 1.74E-09
Sn-126 1.62E-09 159606 | 127E05| 12009 | 1.42609| 183E09]| 2.03E-09
1-129 6.69E-11 657608 | SBEOT] so3p11| seap-1| 754613 ] 835E-11
Cs-134 6.40E-11 6296-08 | SWOEOT[ 4mpe-11| ssoE-11} 721E-11 | 799E-11
Cs-137 $.84E-04 0.573 456 439E-04 | 5.108-04] 6.57E-04| 7.28E-04
Ba-137m $.52E-04 0.542 4311 415604 | 482504 6.22E-04 | 639E-04
Sm-151 1.97E-06 390E-03 | 3MOB-02| 2085.06| 3.46E-061 4.47E-06 | 4.95E-06
Eu-152 1.94E-10 191607 | 152E-06[ 146E-10] 169E-10] 2.19E-10| 242610
Eu-154 261E-08 257605 | 204E-04| 197508 | 228E-08] 295E-08| 3.26E-08
Ev-153 1 30E-08 1286-05 | 102E04| 950800 1.145-08] 1.47E-08] 163E-08
Ra-226 2.18E-13 2.ME-10] 170809 1 64E-13| 190E-13] 245E-13] 2726-13
Ra-228 5.36E~19 526E-16| 418E-1S| 403E-19| 4.68E-19] 6.03E-19] 6.68E-19
Ac-227 113E-12 L1E-09) B80E-09] gagi13| 9mag-13] 127612] 141E-12
Pa-231 2.34B-12 2.50E-09 | 198E08| yo1E-12| 2228-12] 286E12] 3.17E-12
Th-229 1.04E-16 1.02E-13] 8ISE-3] 78sE17] 9.11E-17| 118E-16]| 130B-16
Th-232 1.39E-18 136E-15 | POSE-41 10sE-18] 1.21E-18| 1.57E-18]| 1.7E-18
U-232 1.59E-12 1.56E-09 | 124E081 1 30E-12| 1.39E-12| 1.79E-12]| 198E-12
U-233 7.28E-14 705611 | S68E-10[ $547E.14| 6.36E-14| B20E-14| 9.08E-14
U-234 6.60E-08 6A9E-05 | S16E-04[ 497E-08 | S77E-08| 7.44E08| 8.24E-08
U-235 292E-09 286B-06| 220805| 219E09| 255E-09| 320E-09] 3.64E-09
U-236 6.77E-10 6.65E-07) S29E06| s00E-10| 591E-10] 7.62E-10] 8.44E-10
U-238 6.71E-08 6.59E05 | S2SE04} sose08| sa7E08| 7.56E-08] 8.38E-08
Np-237 221E-10 217807 | 17206} 166B-10| 1.936-10f 245E-10| 2.75E-10
Pu-238 2.78E-08 273608 | 217E04| g03E-091 177E-08| 3.53E-08| 353E-08
Pu-239 3.45E-06 3.39E-03 | 269E02| 100E-06] 220E-06] 4.38E-06| 4.38E-06
Pu-240 337607 331E04 | 263E-03 | 9350E.08]| 2.1SE-07| 4.28E-07| 4.28E.07
Pu-241 1.226-06 1.206-03 | 9S2E-03| 355E07| 7.78E-07| 1.55E-06] 1.SSE-06
Pu-242 S57E-12 547609 | 435E-08]| 162E-12| 3.56E-12] 7.08E-12] 7.08E-12
Am-241 1.34E-08 132805 VOSED4| 101608 117808 | 151608 167E-08
Am-243 9.70E-14 953E-11| 7TS8E-10] 730614 848E-14] 1.09E-13] 121E-13
Cm-242 385E-12 3.78E09 | 3OIE081 290E-121 337E-12] 434E12] 4miE-12
Cm-243 7.94E-14 7.99E-11 | 6-20E-10{ $97E.14] 693E-14]| 894E-14]| S.90E-14
Cm-244 231E-12 227609 | 18IE08]| 174E.12]| 2.026-12| 261E-12
CE 67 CL 467 Cl

Mor (Mor :{Mor
Toials M H YL
Fu 5.70E08 ()| — | 445E-04T 1 66E-05 | 3.64E-05 7.24E-05
U BASEG4 | 198 157 636E-04] 738E-04] 9.52E-04| 1.05E-03

*Density is calculatod based on Na, OH-, and AlO2-.
+Water wt% derived from the difference of density and total dissolved species.
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[ Single-Shell Tank 241-T-111
Total Inventory Estimate®
Physical
Properties 98 Cl - = 67CL 467 CL:: 495 CI
Total Waste 2.09E+06 (kg)| @s8kgal)]  — e — — —
Heat Load 2.32E-02 (kW) (194BTUN)|  — 194E-02{ 2.13E-02| 252E-02| 271802
Bulk Density} 1.17 (g/cc)) — — 1.1 115 1.19 1.20
Water wi%t 7.1 — — 74.4 756 78.8 80.6
TOC wt% C (w] 0.171 — - 0.164 0,168 0.174 0178
Radiological 95.CI - 67.CL 46701 +95 C1
Constifuents VL Ci (CUL) - (CVL) - (CVL) - {CiAy
H-3 3.15E-08 2696-05 | 345602} 231E.08| 2.69E08| 366E-08] 421808
C-14 1.14E-08 9.75E-06 | 198E-02{ 959E.09] 1.05E-08| 123E-08| 1326-08
Ni-59 3.24E09 2776-06 | S62E-03| 273609} 298E09| 4.18E09| 1.03E-08
Ni-63 292607 2.50E-04 0507| 245807| 268E07] 3.75E-07] 9326-07
Co-60 261E-09 223606 | 433E03| 212600 236E-09| 286E-09) 3.10E-09
Se-79 241E-09 206606 | 41TE03 | 202609 221E09| 260E-09] 2.79E-09
Sr-90 L11E-03 095t | 193E+03| 929504 | 1.02E-03 | 1.21E03] 1.30E-03
Y-90 L11E-03 0951 193E+03| 929F04| 1026-03] 121E03] 1.30E-03
Z1-93 1.14E-08 977606 | 198E-02| 961E-09 [ 1.05E-08] 1.24E-08| 133E-08
Nb-93m 9.64E-09 825E-06| 16TE-021 512609 m87E-09[ 1.04E-08] 112E-08
Tc-99 7.92E-08 6.77E-05 0.137] 665E-08]| 727E-08| 8.56E-08| 9.18E-08
Ru-106 1.09E-15 935E-13| |S0E-09| 844E-16] 9.66E-16] 122E-15| 134E-15
Cd-113m 2.79E-08 2396-05 [ 4B4E02] 231E08 25SE08| 3.04E-08] 3.27E-08
Sb-125 242E-09 2076-06 | 420E03[ 192609] 217609 2.68E-09] 2.92E-09
Sn-126 3.62E-09 3.09E-06 | 627E-03 [ 304E09] 332609 3.928-00| 4.20E-09
1-129 1.49E-10 1.20E-07| 2.59E04] y2sg-10] 137E-10] 1.61E-10] 1.73E-10
Cs-134 1.03E-10 881E-08| 1-79E-04] 301E-11] 9.13E-11 | 11SE-10] 1.26E-10
Cs-137 1.26E-03 108 2.19E403 | 105B-03| 1.16E-03 | 137E-03] 1.47E-03
Ba-137m 1.19E-03 102 207E+03| 90704 1.09E-03 | 130603 ] 1.39E-03
Sm-151 $.96E-06 7.66E-0 1551 754806 8238-06] 9.68E-06| 1.04E-05
{Eu-132 1.01E-08 868E06 | 1.76E02| o108 1.01B-08] 1.02E08] 1.02E08
Eu-154 4.69E-08 401605 | 313B-02| 375508 | 421E08] 5.17E-08| s.e3E08
Eu-155 7.39E-07 6.32E-04 128] 735E-07| 737E-07{ 7.42607| 7.44E07
Ra-226 6.59E-13 563E-10| V14E06] sgip13| 619E-13] 699E13| 7.37E-13
Ra-228 3S51E-17 3.00E-14 | 6O8E-11[ 549E.17( 3.50E-17] 3.526-17] 353E-17
Ac-227 337E-12 288609 | S8E-08[ 206k12] 316E12] 357E12] 377E-12
Pa-231 731E-12 625E-09 | V27E-03 | Ga0E-12| 6.85E-12] 7.78E-12| 822E-12
Th-229 6.82E-15 s#3E-12| LISEOS| 67aE15| 6.80E-15| 6.83E-15| 6.85E-15
Th-232 3.25E-18 2.78E-15 | SS4E-12[ 376E-18 [ 3.00E-18] 3.51E-18] 3.75E-18
U-232 4.03E-12 ] 34E09] SMEDS]| 30m 12| 33ee12]| 624E-12] 787E12
U-233 207E-13 177E-10 | 3S8E07] 15913 | 1.63E-13| 3.39E-13| 437E-13
U-234 2.36E-07 2.01E-04 0408 1 68E-07| 174E-07} 4.23E-07| 3.608-07
U-235 1.05E-08 $.99E-06 | 182E-02[ 74nE-09( 7.75E-09] 1.89E-08| 251E-08
U-236 1.89E-09 1.62E-06 | 3.28E-03 | 1.46E-09 | 1.50E-09| 3.096-09 | 397E-09
U-238 239E-07 2.04E-04 0414] ynE07]| 177E-07] 4.28E-07| 5.68E-07
Np-237 4.39E-10 4.13E-07 | B4TE04| 409E-10]| 4.48E-10] s.20E-10] s.63E-10
Pu-238 4.63E-07 3.96E-04 0803 | 110E-07| 1226-07] 9.18E-07| 1.35E-06
Pu-239 7.06E-05 6.03E-02 12| 267E-05 | 2828-05] 127804 181E04
[Pu-240 6.05E-06 5.18E-03 105] 1797806 | 1926-06| 1.16E-05| 1.69E-05
Pu-241 1.81E-05 1.5SE-02 3141 261E-06| 3.16E-06{ 381E05) S5.72E-05
Pu-242 B.16E-11 698E-08 | 141E-04[ 107E-11 [ 132E-11] 1.73E-10] 2.60E-10
Am-241 2.18E-08 186605 | 3-T8E02] 170E08 | 193E-08| 242E08] 2.66E-08
Am-243 1.52E-13 130E-10| 24EOT} 1a7E3] 134E-13| 1.70E-13] 187E-13
Cm-242 LSIE-10 164E-07| 332E04) 1 90E-10] 191E-10| 1.92E-10| 193E-10
Cm-243 393E-12 336E-09 | 68IE06| 3008121 391E-12| 3.94E-12] 3.96E-12
Cm-244 3.60E-12 3.08E-09 | 624E-061 297E.12| 318E-12| 4.026-12{ 443E-12
Mor (Mor o (Mor (Maor.
Totals M
Pu 1.16E-03 (gL)] — 4.37E-04 2.99E-03
U 301E-03 | 612] 124E403 | 2.15803 | 222803] 5.39E-03| 7.14E-03

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

TANK HISTORY TANK DESCRIPTION
Entered Service 1st gtr 1946 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1976 Nominal Capécity 530,000 gal
Watch Lists none Cascade Tank none
Integrity Sound Total Risers 10
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
interim Stabilization (IS) March 1981 Total Waste Volume 67,000 gal
IPartial interim Isolation (Pl) - Waste Type NCPLX
Intrusion Prevention (IP) June 1981 Drainable Interstitial Liquids 0 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 7,000 gal
Riser Number Size Saltcake 0 gal
4,5 4in Sludge 60,000 gal
2,3,6,7,13 12in | Supemnatant 7,000 gal
TANK TEMPERATURE * INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date Aug 1, 1984
Maximum Temperature 83°F Montage Number 94080233-37CN
Date Dec 4, 1976 Photo Set Number 84-05331
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual ENRAF
Minimum Temperature 54°F Max Level 31.77in
Date June 7, 1981 and May 3, 1980 Date Oct 29, 1996 - Nov 17, 1996
Elevation from tank bottom unknown Min Level 20.2in
Riser Number 8 Date Nov 4, 1991 - Sept 15, 1995*

& Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES  |2C 224 W BL EVAP TANK_INFO: REFERENCES
TIME LINE 2C ' cw NCPLX CONSTRUCTED 1943-1944 *
ANDERSON 1990
(ANDERSON 1990 BNwW ow NOMINAL CAPACITY: 530,000 GAL £%  WELTY 1988
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE *%% BORSHEIM AND KIRCH 19321
PRIMARY ADDITIONS ow ow 75 FOOT DIAMETER TANK ©  HANLON 1996|
’ WTR
(AGNEW 19959 NOTES:
1) TRANSFER SOURCES AND DESTINATIONS
ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990.
2) IN JUNE 1993, INTERIM ISOLATION WAS
REPLACED BY INTRUSION PREVENTION.
GLOSSARY OF WASTE TERMS:
A FOR MORE COMPLETE DEFINITIONS
w = SEE APPENDIX A.
g2 204: 224-U WASTE
55 7 2C: SECOND CYCLE DECON WASTE
u oz BL: B-PLANT LOW-LEVEL WASTE
o5 E BNW: BATTELLE NW LABCRATORY WASTE
o B cw: COATING (CLADDING) WASTE
Z & vw o * DW: DECONTAMINATION WASTE
o < ~ EVAP:  EVAPORATOR FEED
[ ) 5 w IX: TON EXCHANGE
* o = NCPLX: NON-COMPLEXED WAST
oo 5 0 £ 3
b2 s 3 z VOLUME | WTR:  WATER
- —
2 . % Ik - wIx o (GALLONS)
18' 2163 2 o z %% &8 o 2 v — 60,500
7 &5 5 2 285 53¢ = : LEGEND
L1 8 o - - - © 73,500
| = oa ., 2 1 s cro S — 573,50 TOTAL WASTE LEVEL (SUPERNATE)
el € a S Far = — 540.500 m———= TOTAL WASTE LEVEL (SOLIDS)
s & 3 e SOLIDS LEVEL
T j = £ —~ 507,500 4444 ASSUMED SOLIDS LEVEL
14" 168" j s — 474500 | ES77) soitos
[v4
-+ o — 441,500
z
0 » (o]
12 144 5 — 408,500 T TANK FARM
+ g — 375,500 CASCADE
Z
10' 120"+ ~ — 342,500 @ @
o 101
1 = — 300,5
n/om 309,500 501 N/
8 95t w EAS — 276,500 O
< aZ 202
+s N ge — 243,500 @)
t > NO \RW Irr_
e 74 E° 2 52 = —~ 210,500 N%vw.g @. g.
w <v  ©
1 Y 5203 — 177,500 204
s 3 £ O
4+ oag Q =< o — 144,500
Jz z gg ¢ .
+3S8} - i =2 2 — 111,500 U.S. DEPARTMENT OF ENERGY
F e} o = O Richland Operations Oftice
o ot &0 35 — 78500 FLUOR DANIEL NORTHWEST, INC.
-.; a6 550 241-T-112 SINGLE-SHELL TANK
— 45500 | waASTE & LEVEL HISTORY 1946-1996
o o — 12,500 SOUND/STABILIZED TANK
. » . WATCH LIST: N/A
-1 12 T YT 1 — O [srzETsme no. TWG M. BATE
1945 50 B 241 ES-TKS-E105 jiver
SCALE NONE Tom NO. Wzmﬂ 1 ofF 1
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241-T-112

NORTH

Ref: Alstad 1993
W-72743
H-2-73065, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 204.64m [671.4f1]
(Pianka 1995)

T Ty AFHE
"\\

0.38m [1.25f1]
CONCRETE

22.86m_[75.00ft]

4.04m [13.25ft]

0.30m [1.00ft]
CONCRETE

5.49m [18.0ft]

Liner Height
- . I . e B
6.35mm [1/4in] 0.30m [1.0f] —] /
§T§f$ ;gi’h%ﬁ / TOP OF DISH ELEVATION
7.94mm ([5/16in] 193.24m [634.01]

WATERPROOFING
STEEL LINER
Ref: H-2-1741, Rev. 3

CVI 73550, dwg D-2

NOT TO SCALE
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

L Single-Shell Tank 241-T-112
SMM Con_|?osil= Inventory Estimate

Physical
P +98 CI . 67CI: - +67Cl - +95:Cl1
Total SMMW | 2 66E+04 ()] (203 kal)] — — — .
I{k-‘ Load 0 (kW) (OBTUMD|  -.e- [ 0 0 0
Bulk Density® 1.00 (/cc)

Water wt% 160
TOC wi% C (v Q

Chemical
Conmstituents| . ‘mole/L
Na+
AT+
Fe3+ (wtal Fe)
[Cr3+
B3+
a3+
Hgar
lz: (a8 ZrO(OH)2|
Pb2+
Niz+
S+
Mnd T
[Ca2T
K
OH-

NO3-
NOZ-
[€03z-
[POa3-
5042

Si (a3 51032)
F-

CI-
CoH5073-
EDTA4-
HEDTA3-

95 CL: 67CL " +67.CY 495:Cl
mole/L)

o] of o] of o] o] o] of o] of o] o] of o] o] o] o] of o o] of of of of o] o
olelole|afolelo]ofelo]lolole]a|o]a]|c]clolo]ole]o|cle

of < o] of o] o] o ooooooceeooocoeoeeoccoooeo%

o| o of of of 2| o ooooeeeeeacocceooeoocaoooc'

Elycolate.
acetate-
[oxalate2-
DBP
butancl

o of o] o of

sloloiele

[NHD 0
Fo(CN)6A- [
*Density is calculated based on Na, OH-, and AlO2-.

tWater wt% derived from the difference of density and total dissolved species.

)

oo sleje]e|e ooooeoeooocoeoaeoccooeoocc%

£l
S.
ool Jolo|ofols] [olofelolsleslalololslelolsle]o oo o o |o]s]o oo o 1
<
ofo| [slo]o]s]o ooooooooeoooocceeeooooaecc§
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-112
I_ Total Inventory Estimate®
Physicat
Properties 95 CL 67 CI  +67Cl +95 CI
Total Waste 2.B2E+0S (kg_)] (67.0kgal)|  — — e — —
[Heat Load 3.44E-03 (kW) (118BTUMD)]  — 262E-03 | 3.03E-03 | 3.86E-03 | 4.26E-03
[Bulk Densityt 111 (gee) — — 1.09 1.10 11z L13
Water wi%t 83.1 — — 80.7 819 346 862
TOC wt% C (W] 0 — - [ o o o
Chemical =98 CI'<67 CL' - #67°CL . +95:C1
Constituents| - mole/Li {mole/L) (mole/L) (mole/L) {mole/L)
o K 222E+04 | 6.25E+03 0818 0942 1.20 133
A+ g [ ° ) ) o 1y
Fe3+ (whal Fe) 0703 353E+04 | 9.95E+03 0.680 0691 o718 0725
Cr3+ 4.58E-03 214 6041 349E-03| 402603 3.13E-03] 5.67E-03
3.68E-02 SOIEF03 | 1.956+03 | 339E03 | 216E-02| 486E-02{ 5.76E-02
o 0 0 0 0 [ 0
[ 9 0 0 0 ] 0
° 0 0 0 0 0 )
o 0 0 0 0 [ 0
1.356-03 s 202} 103E-03] 119E-03 | 1.65E-03| $.73E-03
[ 0 0 0 0 0 0
0 0 0 0 0 0 0
(¥ B91E+03 | Z51EF03 0158 0.202 0293 0337
3.12E-03 110 3101 238E-03 | 2.75E-03 | 3.50E-03 | 387E-03
207 33IE+M4 | 34E+03 210 213 220 224
0575 321E+04 | 9.04E+03 0.441 0.507 0643 0.709
1.12E-02 462 130] 646E-03 | 8.60E-03 | 1.40E02] 1.71E02
0.247 1.33E+04 | 3.76E+03 0.158 0202 0293 0337
0126 TOTE+04 | 3.03E+03 | 7 13E.402| 998E02 0148 0.168
227E-02 1.96E+03 3541 1mE02]| 200802 255E-02| 281E-02
1.65E-02 416 7| 126602 | 1456-02| ts35E-02] 752802
9.79E-02 1.67E+03 42| 7478-02] B6IE-02 0.110 0.121
1.44E-02 458 1291 110E02] 126E-02| 161E02] 1.78E02
CEH5073- 0 0 o o ° o o
P@H— 0 0 0 0 0 0 0
REDTA3- ) 0 ° ° ) o
slycolaie- o ) ] o ) ° 'y
acetate- 0 0 0 0 0 0 0
oxalate2- ] o o 0 [ 0 0
DBP 0 ¢ o o [ 0 ]
butanol 0 0 o o [ 0 )
'N'_ﬂ 348E-06 333E02] 150E-02] 15eE-06| 238E-06| 489E06] 63SE-06
[Fe(CNyes- 0 0 0 0 0 0 0

*Unknowns in tank solids inventory are assigned by Tank Laycring Model (TLM).
+Water wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-112
TLM Solids Composite Inventory Estimate®

Physical
Properties <95 Cl 67Cl _+67CI +95.CI
Total TLM Wa| 3 55E+05 (kg) (60.0kgal)[ - — — — —
Heat Load 3.44E-03 (kW) (1.8BTUA)|  — 262E-03 | 3.03E-03 | 386E-03 | 4.26E-03
Bulk Density 1.12 (g/ec) — — 1.10 [ 114 115
Void Fraction 0944 — — 0932 0938 0.950 0956
Water wi% 814 e e 788 80.0 830 848
TOC wt% C (w] 0 - — 0 0 0 [
R.ldlologkll’ <95:CL ::67 CI - 467 CI. 495 CI
Constituents|: - CVL pCirg Ci CUL) (CUL) ~“(CUL) - {CiL)
H-3 3.17E-08 282605 | 7T206-03| 1 82E 08| 244E08] 401E-08] 4.905-08
C-14 1.25E-08 1HE-0s | 285E-03 7 9.50E09 | 1.09E-08] 1.40E-08 | 154E.08
Ni-59 3.54E-09 315E-06| BO3EO41 270E-00f 3.11E-09| 432609 1.50E.08
[Ni-63 3.23E07 287604 | TIE02[ 246607 284E-07] 3.946-07] 137E-06
Co-60 3.36E-09 298606 | T62E-04| 5566.09 2.95E-09] 3.76E09] 4.16E-09
Se-79 2.63E-09 234E-06 | SOTE04[ s01E.09 [ 231E-09] 295E09] 326E-00
5r-90 1.26E-03 112 25| 9s3E04| r10E03 | 141E03 ] 155E-03
Y-90 1.26E-03 112 85] ossE04] 110E03 | 14103 1.56E-03
Zr-93 1.25E-08 t1te-0s | 283E03] 951£09] 1.10E-08 | 140E-08] 1354E-08
Nb-93m 1.04E-08 927606 | 237E-03[ 795E09| s.16B09] 1.17E-08] 1.296-08
Tc-99 $.66E-08 7708-05 | 197E-02| 60 08| 761808 omE0s] 107607
Ru-106 1.71E-1§ 152E-12| 388E-10] 130E-15| 1.50E-15| 191815} 2.11E1s
Cd-113m 3.28E-08 292605 | 7ASE031 250508 | 288E-08| 3.686-08 | 4.06E08
Sb-125 341E-09 304806 | TTSEM| 2605-00| 3.00E09| 3.83E09] 4.23E09
Sn-126 3.98E-09 354606 | 903E-04| 3038.00] 3.50E09| 4.46E-00] 493E-00
1-129 1.64E-10 146807 | 37205 1.25E-10| 1.44E-10| 1.84E-10] 203E-10
Cs-134 1.5TE-10 139607 | 356B-05]| 12010 1.38E-10} 1.76E-10] 1.94E-l0
Cs-137 1.43E-03 127 325| 100803 | 126803 | 1.60E-03] 177603
Ba-137Tm 1.35E-03 1.20 307] 103603 | 1.19E-03 | 152E-03] 167E-03
Sm-151 9.12E-06 8.G4E-03 221] 741E06] 8.54E-06| 109E-05 | 1.20B-05
Eu-152 1.53E-08 136E0s | JATEO3| 152k 08| 152E-08| 1.53E-08] 1.54E-08
Eu-154 S.41E-08 5708-05| 145E-02] 4aoE.08| s63E08] 7.19E08] 793508
Eu-155 1.03E-06 9.11E-04 0233 102606 102E06) 1.03E-06| 1.03E06
Ra-226 $.34E-13 4746-10 [ 12IE07[ 407E-13 | 4.69E-13| 598E-13] 661E-13
Ra-228 A22E-17 375E-14 | 97E-12[ 4186-17[ 4.20E-17] 4.23817] 425E-17
Ac-227 2.76E-12 243609 | 627E07{ 31112 | 2.438-12] 3.10E412] 342812
Pa-231 6.23E-12 S5E-09| 14IE-06] 4756.12| s47E-12| 698E-12] 771ER2
Th-229 8.21E-15 730E-12| 186E-09| 515E.15{ 8.18E-15| 8.246-15] 827E-1s
Th-232 3AIE-18 303615 | THE-B] 260e18] 299E-13] 3826-18] 422818
U-232 3.90E-12 346E-09| 8B4EDT] 297E.12] 342E12] 437E-12] 4m2E2
U-233 1.78E-13 159E-10] 40SE08| 156E13| 1.57E13] 200E-13] 221813
U-234 1.62E-07 144604 | 3OTE02] 123E07] 1.42E07] 182E-07] 2.008-07
U-235 7.15E-09 636E-06| 162E-03| 545609 6.28E00| 8.02E05] 885800
U-236 1.66E-09 147606 | 176E04] 126E09 | 1.46B-09 ] 186E-09| 205E-09
U-238 1.65E-07 146604 | 374E-02] 135607 | 1.45607] 1.85E07] 2.04E-07
Np-237 $541E-10 481607 1BEMI 412610] 475E10] 607E-10] 6.69E-10
Pu-238 6.426-07 S.TIE-04 0.146] 6.60E<08 | 8.65E-08| 138E-06] 2.10E-06
Pu-239 7.97E-05 7.09E-02 18.1] 319806 | 1.07E-03 | 1.72E-04 | 2.60E-04
Pu-240 7.79E-06 6.92E-03 177] 8.00E07] 1.05E-06] 168E-05| 2.54E-05
Pu-241 2.82E-05 231E-02 640 290E-06 | 3.80E-06]| 6.07E05) 9.20B-05
Pu-242 1.29E-10 LISE-07] 292E-051 132E-11] 1.74E-11 | 278E-10] 4.20E-10
Am-241 3.29E-08 202605 TATED3{ 251E08] 289E-08| 3.09E-08] 4.07E08
Am-243 2.38E-13 21E-10] S40E081 181E13 ] 2.09E-13| 267E-13] 294E-13
Cm-242 3.03E-10 2705-07| 688E0S| 301E-10{ 3.096-10] 3.04E-10] 3.05E-10
Cm-243 6.25E-12 s5sE09| 1M2E061 620E-12| 6.22E-12] 6.27E-12] 629E-12
Cm-244 S.67E-12 Soaf-09| 129B06] 432E.12) 4.98E-12 7.02E-12

95 CL - 87C1 5

{Mor:" (Mor
Totals M
Pu 132603 (/L)[ — 0299 ] 135E-04 | 1.78E-04 $4E-03 | 4.30E-03
U ZH7E-03 | a8 V2] yseg-03 | 1.82E-03 | 232603 256E-03

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

Single-Shell Tank 241-T-112
SMM Composite Inventory Estimate

95 Cl1 - H7CH: +67CI #9585 CI

2.66E+HM (kgl oskga)) — . ey —
0 (kW) ©0BTUM)|  — o o ) )
1,00 (g/oc) — — 1.00 1.00 1.00 1.00
100 e —— 100 100 100 100
o — — 0 0 0 0
295 CI 467Cl +67.CI: +95.CI
cin NCilg G (Cim) oLy Oy ey

olofelele|e]elele]clelelolelole]eloleclelclele]ale]cle]le]le]c]ecle]e]olala]e]e]e]=]|=]=|}=]=

olalolololelo]lole]olo]alelcleclo]le]olo]e]elelelie]ele]le]le]e]ala]lac]|alola]o]o]a]a]afa]a]o]o]a
olololo]olelo]le]e]e]e]lele]le]e]o]eleiclclolelc]le]c]la]o]ele]loloo]a]o]e]elofeleic]e]o]]]l=]=
o o] ol of o} o] of o] o] of o] o] o] of o| of o] o] 0] o] of 0] o] ] 2} 5| 5| o] o] of 2] 2] o] of 2l o] o} o] o) 2] of o] 5] 2] 2] o
oloflole]elolele]e]olelelolo]eleleiclclolelcle]e]eleclecle]le]ele]le]eclelec]lole]a]o]olofololols]e
oleleleicle|c]e]olole]eiolclclclele]lolola]e]ala]e]elels]o]o]olofele]ls]olo]e]e]o]lele]e]e]oio

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
J
0
0
0
0
0
0
0
0
0
0
0
0
0
o
[
[
0
0
0
0
0
0
T

SNNLA SOV NS |
A7 CL. 67 CL 495 CK
Mor (Mar: (Mor_ - (Mor

Totals M g YL gLy ) L)
[Pu o (gL) EE‘ [ 7 o o of 0

U o] of °] of o] of o
“Density is caloulated based on Na, OH-, and AIO2-
Water wi% derived from the difference of density and totsl dissolved species.
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HDW Model Rev. 4

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

Physkcal

Properties 95 CI - -67.CL: +67:Cl: . #+95.CI
Total Waste 2826405 kg)] 67.0kgal)]  ~— — — — iy
Heat Load 3.44E-03 (kW)| (sBTUM)| 2626-03] 3.03E-03 | 3.86E-03 | 4.26E-03
Bulk Density} 111 (g/ec) — — 1.09 110 1.12 113
Water wi'et 831 — - 0.7 819 84.6 862
TOC wt% C (w] 0 — — 0 0 [ 0
Radlological 95 CLGTCL i +67.C1 95 C}
Constitients OV [¢] (CIL) = (CVL) 5 (CVE) - {CVL)
H-3 2.34E-08 25505 | 720E-03| 1 63E-08 | 2.18E-08 | 3.59E-08| 4.39E-08 N
C-14 1.11E-08 100E-05 | 283E-03 | g50E-09 | 9.80E-09| 1.25E-08| 138E-08
[Ni-59 3.17E-09 2856-06 | BOE04| 247509 278E-09| 387E-09| 1.34E-08
Ni-63 2.89E-07 260E-04 | 733E02[ 220507] 254E07] 353E-07] 122806
Co-60 3.01E-09 270E-06 | 762E-04[ 230600 264E09] 337E-09{ 3.72E-00
Se-79 235609 212606 | SOTEM4[ 179E09| 207E09| 264E-09] 291E-09
{Sr-90 1.12E-03 101 285| 3s7E04| 988E-04| 126803 ) 1.39E03
Y-90 1.12E-03 1.01 285| ssaE04| 9.88E-04| 1.26E-03) 1.30E03
2193 1.12E-08 1.00E-05 | 283E-03] 551E00] 981E09| 125E08| 138E-08
Nb-93m 9.33E-09 839606 | 237E03 | 711E09| 3.20809] 1.0sE-08] 1.15E-08
Tc-99 7.7SE-08 69TE05 | 197E-02[ s591E08| 6.81E08] 2.69E-08| o0.59E-08
Ru-106 1.53E-15 137E-12| 3B8E-I0] 317615 | 1.34E-15] 1LTE-15| 1.89E-15
Cd-113m 2.94E-08 264805 TASEO3| 224608| 258E08| 3.29E08| 3.64E-08
Sb-125 3.06E-09 275E06] TPE04| 233E00] 260E09] 3.43E09] 3.78E-00
Sn-126 3.56E-09 320806 | SOE-M{ 2700 3.3E09| 399E-09] 441E-00
1-129 147E-10 132E07] 3T2E0S| 112E-10] 1.29E-10] 1.65E-10| 182E-10
Cs-134 1.40E-10 126607 | 3.36E05S1 107E-10] 123E-10] 157E-10] 1.74E-10
Cs-137 1.26E-03 LIS 3251 976E-04 | 1.13E03 | 144E-03] 1.58E-03
Ba-137m 1.21E-03 1.09 3071 923E-04| 1.06E03| 136E03] 1.50E-03
Sm-151 8.70E-06 7.836-03 221} 663E-06] 7.65E-06| 9.76E-06 | 1.08E-05
Eu-152 1.37E-08 123605 | J4TEO3| 136E-08] 1.36E-08| 1.37E-08] 1.38E-08
Fu-154 $.74E-08 516E-05| 145E02[ 4375.08{ 5.04E-08| 6.438-08] 7.10E-08
Eu-155 9.186-07 $.25E-04 023] 911E07] 9.14E-07] 921E07] 024607
Ra-226 4.78E-13 430610 121E-07| 364-13] 4208-13| saeE-13} so1E-13
Ra-228 3.77E-17 339E-14| 9STE-12[ 375617} 3.76E-17] 3.79E-17| 380E-17
Ac-227 247E-12 220809 | 627E07| yase-12f 2.17E-12] 277B12] 306B12
Pa-231 5.57E-12 501E-09 | 141E06| 42sp.12] 490E-12{ 6.25E-12] 690E-12
Th-229 73SE-15 6.61E-12 732615 | 738615 7.40E-15
Th-232 3.05E-18 2.74E-15 268E-13 | 3.42E-18] 3.77E-18
U-232 3.49E-12 3.14E-09 306E-12| 301E12| 432B-12
U-233 1.60E-13 1.ME-10 140E-13 | 1.79E-13 | 198E13
U-234 1.456-07 1.30E-04 127E07] 1.62607] 1.79E-07
U-238 6 40809 5 76E-06 562E-09 | 7.13E-09| 7.92E-09
U-236 1.488-09 1.34E06 130E-09 | 1.66E09 | 1.84E-09
U-238 1.47E-07 1.33E04 129E-07 | 1.656-07| 1.82E-07
Np-237 4M4E-10 435E07 425E-10| 5.43E-10] $.90E-10
Pu-238 5.75E07 $.1TE-04 7.75E-08 | 1.24E-06 | 1.88E-06
Pu-239 7.14E-08 §.42602 9626-06 | 154804} 2.33E-04
Pu-240 £.9TE-06 6.276-03 939E-07 | 1.50E05| 2.27E-05
Pu-241 2.52E-05 2.27E-02 3.40E-06 | s.44E05| 8.23E-05
Pu-242 1.1SE-10 1.04E-07 1.55E-11 | 248E-10] 3.76E-10
Am-241 2.94E-08 2.65E-05 2.59E-08 | 3.30E-08] 3.64E-08
Am-243 213E-13 191E-10 187613 | 2.39E-13| 263E-13
Cm-242 2.71E-10 244E07 2.70E-10| 2728-10] 2.73E-10
Cm-243 5.59E-12 $.03E-09 557E-12| s61E-12| S63E-12
(Cm-244 5.07E-12 4 56E-09 4.46E-12| S69E-12| 6.28E-12

FICT 498
Mor (Mor = (Mor: : (Mor.

Totals M

Pu 1.18E-03 (/L[ — 0299 121604 595-04 | 2.54E-03 | 3.85E-03
U 1.856-03 | 397 12| 141603 | 163603 208E-03] 2.20E-03

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-T-201 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1952 Diameter 20 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 55,000 gal
Watch Lists none Cascade Tank none
Integrity Sound Total Risers 8
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
Interim Stabilization (1S) April 1981 Total Waste Volume 29,000 gal
liPartial Interim Isolation (PI) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable Interstitial Liquids 3,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number Size Saltcake 0 gal
8 4in Sludge 28,000 gal
3,6,7 12in Supernatant 1,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 63°F Date April 15, 1986
Maximum Temperature 81°F Montage Number 94080233-33CN
Date Oct 3, 1976 Photo Set Number 86-01936
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 5 Devices Manual Tape
Minimum Temperature 50°F Max Level 162 in
Date Feb 28 and May 3, 1980 Date June 5, 1996
Elevation from tank bottom unknown Min Level 151 in
Riser Number 5 Date July 1, 1991 and April 6, 1994

& Numerous dates in this time span.
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r LEVEL IN

WASTE TYPES 22 cvap TANK INFO; REFERENCES
TIME LINE CONSTRUCTE% 1(:914%3-1944 * ANDERSON 1990
(ANDERSON 1990) NOMINAL CAPACITY: 55,000 GAL %% WELTY 1988
DISH BOTTOM, 3 FOOT RADIUS KNUCKLE +%% BORSHEIM AND KIRCH 1991
20 AM AN
PRIMARY ADDITIONS 224 * » © HANLON 1996i
TIME LINE c NOTES:
(AGNEW 1995) b 1) TRANSFER SOURCES AND DESTINATIONS
2 ARE NOT AVAILABLE FOR ALL LEVEL
z CHANGES. FOR MORE DETAILS ABOUT
5] TRANSFER INFORMATION SEE
) ANDERSON 1990.
= Z 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
L0 = & 3) IN JUNE 1993, INTERIM ISOLATION WAS
oL S = REPLACED BY INTRUSION PREVENTION.
T w
Boz ) x 2 VOLUME 4) DATA IS QUESTIONABLE BECAUSE ANDERSON
L SEE NOTE 2 - 2 (GALLONS) 1990 INDICATES SOLIDS WASTE IS GREATER
5' 300"+ © 1 s ¥ . — 58214 THAN TOTAL WASTE.
SEE NOTE 4 SR %
24' 288 --i e B » - 55.862 GLOSSARY OF WASTE TERMS:
. " FOR MORE COMPLETE DEFINITIONS
23 276"+ s S — 53,510 SEE APPENDIX A.
22" 264"+ - w — 51,158 224: 224-U WASTE
u & EvAP:  EVAPORATOR FEED
21" 252" - Lok = — 48,806
240 g 8 %
20" 240"+ 2y 2 — 46,454
S 9 <
w N
19' 228" <+ % E = % — 44102
" N o
' —— Q. = —
18" 216 5%, BE #7501 L egenD
¢ o ~5 —
17" 204"+ .2 B¢ = — 39,398 TOTAL WASTE LEVEL (SUPERNATE)
<
16" 192" g2t oo N — 37046 | ———=—- TOTAL WASTE LEVEL (SOLIDS)
Z5a <] = T e SOLIDS LEVEL
15" 180" =+ <22 E@ 2 — 34,694 +-+-+++ ASSUMED SOLIDS LEVEL
[, =] x = =
14 168"+ ‘\\_ Ee e — 352342 | VA7) souns
S e o = a
13" 156"+ ‘A — 29,990
' n b A [ —
12' 144 /_/_/’_,,//// 27,638 T TANK FARM
11 132"+ LSS S — 25,286 CASCADE

120" =+ — 22,934

CICEC
- 20,582 281
— 18,230

108" =+

241-T-201 SINGLE-SHELL TANK

- 1;?8 WASTE & LEVEL HISTORY 1952-1996
0

[}

9

g 98" =+ % z

. " e <

7 84" =+ é ré o / é ’ ’ — 15,878 2%3

& 72" + 50 / ’ /"/ ///////////// ///////// /,,/://./, S 0 7/ 13,526 2 109 @ @

e |25 v S e B 2=(1~(19
= : . S S Yy ) S s

4 4" -—,) € | % //// //////// //,/,,///‘/,///,/////// S S — Be22

; 3 X g N .

" 58 Lo S — 4118 FLUOR DANIEL NORTHWEST. INC.

SOUND/STABILIZED TANK
WATCH LIST: N/A

SIZE | L35 No. WG NO. DATE
B| 24 ES-TKS-E106 |ive7
YEARS SCALE NONE Juos ro keer 1 oF 1
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241-T-207

NORTH
MH

1
CONDENSER CONDENSER
HATCHWAY HATCHWAY
R [ F—

PUM
PIT(, ©
€.)

Ref: Alstad 1993
H-2-73066, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 204.52m [671.0ft]

==

—— 3-PLY ASPHALTIC
0.30m [1.00ft] CONCRETE l

MEMBRANE
0.33m {1.08ft] CONCRETE —=- o

411 m [13.50 ft]

2 _—

= 6£.10m (20.00ft] ———==

6.35mm [1./4 in] STEEL LINER 7.62Zm
1" BANROCK BLANKET ALONG \ [25.00ft]
SIDE WALLS Liner Height

0.15m [6in]

TOP OF DISH ELEVATION
193.24m {634.01t]
Ref: H-2-1741, Rev. 3
CVI-73550, dwg D-20
H-2-73066, Rev. 2
NOT TO SCALE
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Waste Volume{Kgal)
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HDW Model Rev. 4

Single-Shell Tank 241-T-201
TLM Solids Composite Inventory Estimate*
95.C1 - ~67.C1. +67.C1 +95.Cl1
1285405 Gg)] (280kgal)] - — — — -
2.20E-04 (kW) (0.750 BTURD]  — 1.64E-04 | | 93E.04| 246E-04]| 271E-04
1.21 {g/eo) — — 115 117 1.24 126
Void Fraction 0.885 e — 0853 0868 0.905 0914
Water wt% 68.6 e — 62.1 64.9 728 752
TOC wt% C (w] 211 e — 2.03 207 214 214
Chemicak 95 °CL - $7CL: 467C1- 495.C1
Constituents! . :mole/L ppm kg - (mole/L) (mole/L) (mole/L): (mole/L)|
[Na+ 423 8.06E+04 | 1.03E+04 303 326 517 6.08
A+ 0 0 0 ) o o 0
Fe3+ (iotal Fe) 0363 168604 | 2.15E+03 0381 0352 0.374 0385
Ce3+ 6.05E-03 260 333 452603 | 531E-03] 677E-03] 7.46E-03
[B+ 5 55E02 9.61E+03 | 1.23E+03 | 1e6E-02 | 387E-02| 683E-02| 7.77E-02
Lad+ 338E03 389 498] 2.53E-03| 2978-03| 378E-03] a17E03
Hg2+ 0 o 0 0 0 0 [
Zr (as ZrO(OH)2| 0 [ 0 0 0 0 0
Fiz* 0 [ [ 0 0 0
i 1.426-03 692 8851 106603 | 1.25E-03| 237E-03| 6.61E-03
Sr2+ 0 0 0 0 0 [ 0
[Mnd+ 4.54E-03 206 264 339E-03 | 3.98E-03| SOTE-03 | 5.59E-03
Cazr 0244 BTIE+03 | 104E+03 0.157 0.200 0.289 0332
K+ 0.205 6.65E+03 851 0.154 0.180 0.230 0253
o~ 110 T5SE+04 | 1.99E+03 104 107 )14 117
NO3- 123 6 29E+04 | 8.05E+03 0917 108 137 151
[NOZ- 3.20E-03 122 1561 176E-03| 244E-03 | 4.05E-03| 497E-03
[coR2- 0244 T21E+04 | 1.5SE+0} 0.157 0.200 0289 0332
[PO43- 8.40E-02 S61E+03 846 | 379E-02 | 637E-02 0.100 0.113
S042- 267E-03 212 27.2] 1.99E-03 | 234E-03 | 298E-03{ 3.29E-03
Si (a8 $1032-) © g 0 [ [ 0 [
i o1 T.59E+04 | 2.03E+03 0180 0211 197 289
CI- 2.17E-02 [ 89.11 177802} 208E-02] 265602 2.93E-02
[CoH5073- g 0 0 0 ) [ [
EDTA4- 0 0 ) ) o o o
HEDTAS- T o 0 [ o [ o
glycolate- 0 0 0 0 0 0 [
acetate- 0 0 0 0 0 0 [
oxalate2- 1.06 774E+04 | 9.90E+03 1.01 1.04 1.08 1.09
DBP 0 0 0 0 [ 0 0
butanol ) g o [ ) [} 0
W 1.23E-07 1.73E03 | 221E041 s23E-08 | 843E-08! 169E07| 225E-07
|Fe(CN)64— 0 0 0 0 0 0 0

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

| Single-Shell Tank 241-T-201
SMM Composite Inventory Estimate
Physical
Pro) 295 CI 67 CI +67 Cl +9%.Cl
[ Total SMM W 3.79E+03 (kg)| (1.00kgal)] — — e o

Heat Load 0 (kW) (0 BTU/Mr) — [ [ 0 0
Bulk Density* 1.00 (g/cc)) e — 1.00 1.00 1.00 100
Water wi% 100 . - 100 100 100 100
TOC wt% C (w] o — — 0 0 [ 0
Chemica) #5.Cl.:57.CL 467 CY..+95 CI
Constituents| - ‘male/L ‘ppm kg (mole/L) {mole/L) (mole/L) (mole/L)
Na+ o o o 0 0 0 [
A3+ [ 0 Q 0 0 0 o
Fe3+ (towl Fe) ) 0 0 o o 2 o
[Coa+ ° T 0 o ) ) [
Fm 0 0 o 0 0 [ [
Ta3+ o 0 0 o o [ [
Hg2+ 0 0 0 0 [ [ 0
Zr (a3 ZrO{OH)2] 0 [ [ 0 o 0 [
IEZ+ 0 [ 0 o o o o
Ni2+ 0 [ 0 [] 0 0 o
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 °
¢ o [ ] ] 0 0
¢ 0 0 [ 0 [ 0
0 0 o 0 [ 0 ]
o 0 0 0 [} 0 0
0 o [ 0 ) o )
0 0 e 0 [ ) ]
0 0 0 [} 0 0 0
0 0 0 0 0 0 [
° 0 o o 0 [ [
[] o g 0 0 o )
0 0 0 [ [) 0 [
giycolate- ) ) 0 o o ) ]
acctate 0 0 0 ) 0 [ )
oxalate2- 0 0 0 0 0 [ o
[DBP g 0 0 [ [} ) 0
[butanol G 0 o 0 ] 0 0
NH3 o o 0 o 0 0 ]
Fe(CN)b4- [ 0 0 0 0 0 o

*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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HOW Model Rev. 4

Single-Shell Tank 241-T-201
Total Inventory Estimate*
95.CI: 67CI- +67CI1 495 Cl
1.32E+05 (kg)| @90 kgal)| - — — — -
2.20E-04 (kW) (0750 BTUM)|  — 164604 | 1.93E-04 | 246E-04| 271E-04
Bulk Densityt 1.20 (g/cc) — - 1.15 117 123 1.26
Water wt¥%t 69.5 - — 632 659 76 759
TOC wt% C (w| 2,05 — e 1.98 201 208 2.08
Chemical 98 CL.. -67.CI - +67CI 495 (1
Constituentis| - mole/Li pp! {mole/L): (mole/L] (mole/L) (mole/L)
Na+ 409 783EX04 | 1.03EF04 i) 315 499 587
Al o ] ° o o o )
[Fe3+ (1ol Fe) 0350 T.63E+04 | 2.15E+03 0329 0339 5361 0372
Cra+ 5.84E-03 253 3331 437603 | 513803 6.53E-03| 7.20B-03
[65+ 5.36E02 934E+03 | 123503 | 1 60B02| 3.745.02| 6.59E02| 7.50E.02
Lad+ 3.26E-03 378 98] 244603] 287E-03| 365E-03 | 4.02E-03
Hg2+ 0 0 0 0 0 ] [
Zr (as ZrO(OH)2| o 0 0 ° o o )
Iiz-t [ [] 0 0 0 0 0
Ni2+ 1.37E-0 672 B351 103603 | 121E-03] 2.28E-03| 638E-03
Sr2+ 0 o [ 0 0 0 0
4.38E-03 200 2641 327603 | 3.85E-03| 4.90B.03 | 5.40E-03
0.236 7.88E+03 | 1.04E+03 0152 0193 0279 0320
0.198 6.46E+03 851 0.148 0.174 0222 0.245
106 TSIE4 | 199E+03 1.000 103 110 113
T8 611E+04 | 8.0SE+03 0.885 104 132 [
3.09E-03 119 156] 170803 | 236E-03| 3.91E-03| 479603
0236 T18E+64 | 1.55E+03 o152 0193 0279 0320
8.11E-02 6.42E+03 346| 366E-02] 6.15E-02] 9.66E-02 0.109
2.58E-03 206 2721 193603 | 2.26E-03 | 288E-03 | 3.18E-03
o 0 0 [ 0 [ [
0975 T54E+04 | 2.03E+03 0173 0204 190 279
2.29E-02 676 89] 171E-02| 201E-02| 256E-02] 283E02
(CeHs073- [] o Q o ) o )
EDTA¢ 0 o o 0 ] [ 0
I_EDTAJ- 0 0 0 0 ) o 0
glycolate- 0 0 0 [] 0 0 0
aceute- ) ) 0 ° o 0 o
oxalate2- 103 7.52E+04 | 9.90E+03 0578 1.00 04 105
DBP o 0 G ] ) o o
butanal o 0 0 0 0 0 0
NH3 1.18E-07 TEIED) | 221504 | sosp08| 813E08] 164E07] 217E07
Fe(CN)64- o 0 0 0 [ [ [

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

{ Single-Shell Tank 241-T-201
TLM Solids Composite Inventory Estimate®
Physical
Properties 95 Cl 67CL. +67Cl1. %95 Cl1
Total TLM Wa| 1 25E+05 (kg)] (280 kgal)] — — — i
Heat Load 2.20E-04 (kW) (O.70BTUAY]  — 164B-04] 193E-04| 246E-04| 271E-04
Bulk Density 1.21 (g/ec) — — 115 117 124 126
Void Fraction 0885 — — 0853 0.868 0.905 0.914
Water wi% 8.6 — - 62.1 549 728 752
TOC wi% C (w) 21 — — 203 207 2.14 2.14
Radiological 9SCL ST CL. 87 CT 498 CI
Constitueats CVL Ci LCVL): (G - (VL) (i)
H-3 $31E09 440506 S6E0] 204509 | 4.106-09] 665E09] 807509
C-14 1 65E-09 136E06| 17SE04| 1 235E.00| 145E-09| 184809] 203509
Ni-59 4.68E-10 388E07[ 496E-05| 350e-10] 4n1E-10] 778E-10] 297E09
Ni-63 4.32E-08 3576055 457E03| 323608 | 3.796.08| 737E-08| 201E07
Co-60 $.29E-10 4386-07] SO0E-05| 395E-10] 4.64E-10] SOIE-10] 6.52E-10
Se-79 34TE-10 288E07| 368ED0S| 360B-10| 3.05B-10] 339E-10] 4.28E-10
Sr-90 1.72E-04 0142 182] 129604 150E-04] 1.92E 04| 222E 04
Y-90 1.72E-04 0.142 1821 129E-04] 151E04| 1.92E04| 2.12B08
Zr-93 1.65E-09 137806 17SE04| 1238 09| 1.45E-09] 1.84E-09] 203E.09
Nb-93m 1.36E-09 11306 ] 14SE-04] 1.02E09] 1.208-09] 1.53E-09| 168609
Te-99 1. 14E-08 947606 | V21E-03| 355E-09] 1.00E-08| 128E08| 141E08
Ru-106 3.96E-16 328613 | $20B-1T[ 296E-16[ 3485-16] 443E-16| 4.89E-16
Cd-113m 4.62E-09 382606 489E-04| 345509 405E09] 5.16E05 | 56909
Sb-125 6.10E-10 S05E07| S4E05| 456E-10] s3sE-10] 6a26-10] 752610
Sn-126 5.24E-10 43407] SSSEOS| 302k 10] 460E-10] 586E-10| 64eE-10
1-129 2.16E-11 V79E-08| 229E06] 161E-11] 190E-11| 241E11| 266E-11
Cs-134 2.63E-11 217E-08] 278E-06| 196611 | 231E-11| 294E-11] 324611
Cs-137 1.9SE-04 0162 2071 146E-04] 1.71E-04] 2.18E-04] 241E04
Ba-137m 1.85E-04 0153 1961 133604 1.62E-04| 2.06E04] 228E04
Sm-151 1.31E06 1.09E-03 0139] 9sE07] 1.15B06] 147E06| 1.62B06
Eu-152 1.72E-09 142E06] 182E-04] 17109 | 171E09] 173E09] 1.73E09
Eu-154 8.48E-09 TOEO6 | 899E-04| 634E00 | 745609 949E-09] 105E08
Eu-155 1.55E-07 129804 | VO4EO2[ 1 sap07| 155E07] 1.56E07| 1.56E07
Ra-226 7.76E-14 642611 | 822E-09[ 505 14| 681E-14 9.56E-14
Ra-228 4.99E-18 ANE1S| SE31 404g-18] 497618 5.03E-18
Ac-227 4.09E-13 3I9E-10 | 4.34E-08 | 3.06E-13] 3.59E-13 5.05E-13
Pa-231 9.44E-13 7.826-10| 100E-07[ 706613 8.29E-13 1.16E-12
Th-229 9.65E-16 799E-13 | VOZE-0] 957606 | 0.61E-16] oese16] 9.72E1s
Th-232 4.36E-19 3SIE16] 462E-14| 3366191 3836-19] asee-19] s37Ean
U-232 5.06E-13 419E-10] SIGEL8 V. 378E.13| 444E-13] SeE13| 624E13
U-233 231E-14 IENL] 245E03] 172614 203614 258E14]| 285E14
U-234 2.52E-08 209E-05| 267603 149508 | 221E08 282E08] 3.11E08
U-235 1I2E-09 920E07] LUE-M g30E10] 985E-10] 126500 13am09
U-236 2.20E-10 182807| 2IBOS| | 64E-10] 1.93E-10] 246E-10] 271E-10
U-238 2.56E-08 212605 271E3 | 191608 225E-08] 286E08] 316508
Np-237 7.09E-11 ss7E08| TSIEOS| s30p-11| 622E-11] 793E11] 874E-11
Pu-238 3.03E-09 251806 | 321EM| 22609 266E09] 333509] 373800
Pu-239 4.38E-07 363E-04| 464E-02] 327E07] 385E07] 490E07] sae0E07
Pu-240 3.84E-08 318805 | 40TE03| 247E08] 338E-08| 430E08| 474508
Pu-241 127607 105604 | 135E021 osop08) 1.12807] 143807| 157807
Pu-242 $ 88E-13 487E-10| SDEOB[ 430513 | sa68-13] 6.54E-13| 7.256-13
| Am-24) 358609 297E-06] I80E04] 268509 3.15E-09] 401E09] 442609
Am-243 291E-14 241E-1 | 308E-09] 313614 | 256E-14] 3268 14] 359E.14
Cm-242 3.50E-11 289E08 | 370E061 347611 | 348611 | 35\E 1] 3s2EM0
Cm-243 7.53E-13 624E-10] 7T98E08| 7475.13{ 7.50E-13] 7.56E13| 7.39E13
Cm-244 7 40E-13 613E-10] TBEO8| 55313 | 6.50E-13] 328613 | 992613
87, +6 4
(Mor(Mor  Mor (Mor
Toials M ‘s
Pu 7.226-06 (L) — [ 7.65E-04] s39E-06| 634E06] 8.07%E.06] 5.90E-06
(] T3E4 | 53] 813] 241E04] 2.83E-04] 3.60E04] 397E04

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM),
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Single-Shell Tank 241-T-201
SMM Composite Inventory Estimate

95 C1 +67Cl . +67CL.-+95Cl
3.79E+03 (in Qovkga)]  — — — — —

0.GW)) s e 0 o ) )

1,00 (g/o&)J e e - 100 1.00 1.00 1.00

Water wt%t 100 - e 100 100 100 100
TOC wt% C (| 0 — Pt [ o 0 0

Radiological -95 CI. 467 CI':+67:CL 495 CI
Constitueats CVL peig Ci (CVL) -~ (CVL) - (CVLY - (CIL)
H-3
C-14
Ni-59
Ni-63
Co-60
Se-79
Sr-90
Y-90

Pa-231
Th-229
Th-232
U-232
U-233
U-234

of o] of o ol o o] cf o o] of o} o] o| o] o] o] 2| o| o] o} ol o o] ol o} =] o] ol o] o o] of of | of o] | of of of =] of o] o] <]
ololeloleloleleleleleic]ele]le]elc]leclelalc]olafolo]o]ecleo]c]e]a]c]elcl=]o]le]o]ololeo]elc]]=
olelelelelol|etelalelolele|eclecliclele]e]e]elele]ele]le]e]e]olole]ele]leo]ele]elecizic]e]lc]=]o}=

8

g8
olofolelolelelslolololslslo]|ololo]|ole|slo|o | o ]olo oo lolo o |olofo ool ool lo oo oo io
olololotololelololo]sle]ole]s]ololofelo]e|ole]ololo|olelojololelo|o|alo ool oo lolo oo o
ololo]ololololelo]alslo]e]e]|s ol o te]sle]s [olo s oo oo lo|o]ole|olole |olo oo oo s oo =

Slolojololotlololale]e]lele]clcle]ele]e]eleo]elole]e]ofalois]ecle]olcla]e]=]a]=]=lciola]o]e]e]e]e

0 0

®5Cl %7Cl. +67CI 798

Mor: (Mor::(Mor i (Mpr
Totals M wplg Ay gy g
Pu [ — ] 0 0 of [
B o o] of of of of [
*Density is calculated bascd on Na, OH-, and AIO2-.
+Water wi% derived from the difference of density and total dissolved species
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TANK 241-T-202 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1952 Diameter 20 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 55,000 gal
Watch Lists none Cascade Tank none
Integrity Sound Total Risers 8
Assumed Leaker - WASTE VOLUME (HANLON 19961)
Interim Stabilization (IS) Aug 1981 Total Waste Volume 21,000 gal
|IPartial Interim Isolation (PI) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable Interstitial Liquids 2,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0gal
Riser Number Size Saltcake 0gal
8 4in Sludge 21,000 gal
3,67 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 63°F Date July 6, 1989
Maximum Temperature 72.5°F Montage Number 94080233-42CN
Date Oct 10, 1994 Photo Set Number 89-070622
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 5 Devices Manual Tape
Minimum Temperature 50.54°F Max Level 107 in
Date June 7, 1994 Date Dec 15, 1993
Elevation from tank bottom unknown Min Level 99.5in
Riser Number 5 Date Jan 4, 1991 - Jan 4, 1993*

& Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev.

WASTE TYPES

TIME LINE
(ANDERSON

1990}

TANK INFO:

CONSTRUCTED 1943-1944
NOMINAL CAPACITY: 55,000 GAL
DISH BOTTOM, 3 FOOT RADIUS KNUCKLE

224

PRIMARY A
TIME LINE

DDITIONS

(AGNEW 1995)

NONE

20 FOOT DIAMETER TANK

z = i
- Hm = L]
g% 3 £
DEDZE &g g VOLUME
_JL:_ _n—:l éN SEE NOTE 2 w (GALLONS)
25' 300" 1 9 ol . n — 58,214
* [ -
24' 288"+ i X z 3 — 55,862
- - ©
23" 276"+ x o - — 53,510
264" 2 % 2
22" 264"+ R = — 51,158
* z
21' 252"+ ERe s — 48,806
~
20" 240"+ ZHEN & — 46,454
z = z
19" 228" =+ . O =] — 44,102
. . 5 5 2
18" 216"+ S € — 41,750
0 " = =z
17 204"+ ¢ 8 o= — 39,398
> 22 %
18" 192"+ : B2 o3 — 37,046
. " 1 = @
15" 180" + 1 z 3 Eg — 34,694
p . - ~N
14 168" ,f/'/// P : £ 8 & — 32,342
g YOIy o a - = —_
13" 156" == - s ///////////, /// /////{/ ol ol e s Rt Syt g S gf_( % — 29,980
. } ////// ,//,/ S /////////// ////// 2 5 2 =~
12" 144" =+ S S, S //7//// P _/”//‘;1\5:4 g = - - 27,638
. OTE 2 g 2
1 132"+ g c gE 5 — 25,286
R 4 ard wz I
10" 120"+ [+ — a — 22,934
-
g 108"+ & K — 20,582
- a
g oos o+ uz i — 18,230
¥ = .
7' 84" 4+ 8 5 - — 15,878
o
6 72" ¥ w t g — 13,526
5" 60" --/ §3 t g — 11,174
p=4 = / P
448 4y S8 ¥ S — 8822
3 36" + P - s — 6470
oo a s
2 24" + + S = s
1o L S — 1,766
Lo S = 890
0 O r T T I T T | T T T | T T T T l T L | T O
1945 50 80 85 90 95

REFERENCES

*  ANDERSON 1890
*%  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
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.

224: 224-U WASTE
EGEND
TOTAL WASTE LEVEL {SUPERNATE)
————— TOTAL WASTE LEVEL (SOLIDS)
————— SCLIDS LEVEL
+-+--++ ASSUMED SOLIDS LEVEL
Z 7/ /] SOLIDS

T TANK FARM
CASCADE

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST, INC.

241-T-202 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1952-1996
SOUND/STABILIZED TANK
WATCH LIST: N/A

SIZE

B

BLDG NO. DWG NO.

241

ES-TKS-E1Q7 |ive7
-

SCALE [sc8 no ezt 1 of

NONE
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HNF-SD-WM-ER-351, Rev.

NORTH
MH

/]
CONDENSER CONDENSER

HATCHWAY HATCHWAY
NS I S

PUM

Ref: Alstad 1993
H-2-73067, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 204.22m [670.0ft]

—[=

=i

— 3-PLY ASPHALTIC
MEMBRANE

4.11 m [13.50 ft}

.

[=— 6.10m [20.00ff] ——=

0.30m [1.00ft] CONCRETEjl

0.33m [1.081t] CONCRETE ——w=i ‘e

6.35mm [1/4 in] STEEL LINER 7.62m
1" BANROCK BLANKET ALONG \ [25.0011]
SIDE WALLS Liner Height

0.15m [6in]

TOP OF DISH ELEVATION
193.24m [634.0ft]
Ref: H-2-1741, Rev. 3
CVI-73550, dwg D-20
H-2-73067, Rev. 2
NOT TO SCALE
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shetl Tank 241-T-202
TLM Solids Col_nzmile Inventory Estimate®
95 Cl -67Cl: 467.Cl. 495 CI
9.60E+04 (kg) 210kaah)  —— — - — —

1.65E-04 (kW) (0563BTUM)|  — 123604 | ") 4504 | 1.84E-04 | 203E-04

1.21 (g/ec) e e 11§ 117 1.2 126

Void Fraction 0,885 — —_ 0.853 0868 0.908 0.914
Water wi% 686 — — 62.1 649 728 752
TOC wt% C (w] 2H —_ - 203 207 214 2.14
Chemical 95 CL: 67 C 467 C1 498.C1
Constituents|: " male/L: miole/L) {mole/L) (mole/L) (mole/L)|
[Na+ X 8.06E+04 | 7.74E+03 3.03 3.26 517 6.08
A+ g 0 0 o o [ o
[Fe3+ (total Fe) 0363 T6RE+04 | 1.61E+03 0341 0352 0374 0385
Cr3+ 6.05E-03 260 2501 452E03[ 531E03{ 677E03| 7.46E-03
[B_ih 5.55E-02 981E+03 SB| 166E-02| 38702} 683E02] 7277E02
La3+ 3 38E-03 389 3731 253E03| 297603 3.78E-03| 4.17E-03
Hg2+ 0 0 0 [ [ 0 o
Zr (23 ZrO{OH)2 o ° 0 0 ) 0 [
0 0 0 0 0 0 0

1.42E-03 6.2 6641 106E03| 1.25E-03| 237E-03| 661E-03

) 0 0 ) 0 0 0

4.54E-03 206 1981 330503 | 398E03] s.07E03 | ss9E-03

0.244 8.11E+03 m 0157 0.200 0.289 0332

0205 6.65E+03 638 0154 0.130 0.230 0253

1.10 TSSE+04 | 149E+03 104 107 114 117

1.23 6.29E+04 | 6.04E+03 0917 1.08 137 151

3.20E-03 122 117] 176E03 | 2.44E03 ] a0se03] a97E-03

0.244 1.21E+04 | 117E+03 0.157 0.200 0289 0332

3.40E-02 G 61E+03 €34} 379E02| 637E02 0.100 0113

2.67E-03 212 204] 199603 | 234E03] 298E03 | 320603

0 0 0 o 0 0 0

101 T35E+04 | 1SIE+03 0,180 0211 197 289

237E-02 696 868| 177E02] 2.08802] 265E-02] 293E-02

C6H3073- 0 0 0 o o o 0
’@w o D 0 o 0 [ 0
HEDTA3- o ) 0 o ] [ 0
[Blycolate- 0 0 0 0 0 0 0
nCetate- 0 0 0 0 0 0 o
oxalate2- 106 774E+04 | 743E+03 101 1.04 108 1.09
[pBP T o 0 0 0 ) [
lbuurml 0 0 0 0 0 0 0
[NH3 L23E07 L.73E03 | L66E-04 | s523p08| 8.436-08| 1696-07] 225807
[Fe(CN)64- [] 0 o [ o 0 0

*Unknowns in tank salids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Mode! Rev. 4

Single-Shell Tank 241-7-202

SMM Compasite Inventory Estimate

95:Cl - 67CI +67C1 -+95:Cl

0 kg) Okga)) — — - -
0 W), (OBTUM)|  — 0 0 3
0 (gee)| — . [ [ o9
Water wi% 0 — — o 0 o
TOC wt% C (w] 0 - — 0 o o
Chemieal H7.CL +67CL: +95 C1
Conltltue-ul ppm kg (mole/L) : (mole/L)  (mole/L)
Na+ 0
AL+
[Fe3+ (iotal Fe)
C3+
[65+
Lo+
HaZ+
Zr (a2 ZrO(OF)Z

Ni2+

o| of of o] of o] of o] of of o] o o] 2] | o] of o] <] 0| | &} o] | o] o

o] o of of o] of of o] of o] o] o o] 2| | o] o o] o] 2| o] =} of of o] o
of o} of o o] of o] o] of o] of ¢| 0| ] o] o] o 5| o o] &} &l o] o} o

olofolole]e]ofele]elec]e]ecle|o]eclclelolo]c]|afo]e]e

ofofele|ole]ole]ole]ale]ec]ejololclc]|c|afelole]eclole

clefjofofele]c]e|eclofoiclcjo]o]a]e]|e|cfelelea]ec]e]o]|e

%:’g
ololofols] lofefolofo]ofolololslslololo]s|ofs[oloolo]e ol le]o B8 {ole] |ofo

Si (ms 51032
-

Cl-

C6H5073-

HEDTA3-

siyoolate o 0 ) 0 ] T
acetate- 0 0 0 0 0 o
oxalate2- 0 0 o ° o °
F’ﬁ’ 0 0 o 0 0 0
Ibum\ol 0o 0 0 0 0 0
N3 T 0 ° o o )
Fe(CN)64- 0 0 [ [

*Density is calculated based on Na, OH-, and AlQ2-.
1Water wi% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-202
Total [nventory Estimate*
Physical
Properties +98 CI. - -67 CL. - +67 CF. 495 Cl
Total Waste 9.60E+04 (kg)| (21.0kga)|  ~— e — — e

Heat Load 1.65E-04 (kW) (0563 BTUMN|  — 1.23E-04 | 145E-04| 1.84E.04 [ 2.03E-04
Bulk Densityt 1.21 {g/ec), — — 115 117 124 1.26
Water wi%t 68.6 e — 62.1 64.9 7238 752
TOC wt% C (w, 211 — — 2.0 207 214 214
Chemics) 95 CI - 67 CL . #67.CL 495 Cl
G mole/t; m kg (mole/L) {mole/L) (mole/L)) (mote/L):
[Na+ in B0ET04 | 7 T4E+03 303 326 517 6.08
A3+ 0 0 0 0 0 0 0
Fe3+ (toul Fe) 0363 1 68E+04 | 1 61E+03 0341 0352 0374 0385
Ce3+ 6.05E-03 260 250| 452603 s31E-03| 677B-03] 7.46E-03
B3+ 555602 S 61E+03 923| 166E02| 387E-02| 683E.02] 7.77E02
Las+ 3.38E-03 389 3731 253803 ] 2976-03| 3.78E-03| 417E-03
|T.|gz+ T o ¢ o 0 ° 0
[Frmzoom| 0 0 0 ) 0 o o
[Pb2+ 0 0 0 0 0 0 [
Niz+ T42E3 692 6641 106E03| 125503 237E-03| 6.61E-03
Sr2+ [] [] o 0 0 0 0
Mnd+ 4.54E-03 206 198] 339603 | 3986-03| 507B-03] 5.59E-03
Ca2+ 0.244 8.11E+03 K 0.157 0.200 0.289 0332
K+ 0.205 6.65E+03 13 0154 0.180 0.230 0253
on- 110 T55E704 | 1ASE+03 104 107 114 117
NO3- 123 G.20E+04 | 6.04E+03 0917 108 137 151
NO2- 3.20E-03 122 1L7] 1.76E-03 | 244E-03| 405803 | 497E-03
CO32- 0244 1216404 | 1.17E+03 0.157 0200 0,289 0332
PO43- 8.40E-02 661E+03 634] 379E-02| 637E-02 0.100 0.113
SO42- 2.67E-03 212 2041 1.99E-03 | 2.34E-03 | 298E-03] 3.29E-03
Si (a3 $1032-) o o 0 o ) [ [
F- 101 139E+04 | 133E+03 0.180 0211 197 289
Cl- 23TE-02 696 668 177602 208E-02] 265602 293E-02
CEH5073- 0 0 G 0 [} [ [
EDTA4- 0 0 0 0 ] [ )
HEDTA3- ] o o o ) [ 0
glycolate- 0 0 0 [ 0 0 [
acetate- 0 0 0 0 0 0 0
[oxalate2- 106 77404 | 743403 1ot 1.04 108 1.09
DEP ) G 0 [ [ 0 0
Butanol [ 3 ° [ [ o 0
NH3 T23E07 1.73E-03 | 166E-04] 573E-08 | 843E-08] 1.69E07| 225807
|FB(CN)“~ 0 o 0 0 0 0 0

*Unknowns in tank solids inventory arc assigned by Tank Layering Modol (TLM)
+Water wt% derived from the difference of denaity and total dissolved specics.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-202

SMM Composite Inventory Estimate

Physical
Properties

<95 Cl - 47Cl°. +67Cl1

+95.C1

Total SMM W

(0 kgal)

Heat Load

0 {kg)l
0 (kW)

{0 BTU/r)

Bulk Density®

oges)]

'Water wi%t

0

TOC wt% C (w|

0

Radiological
Ce

L

neig

(o]

95:CF. .+67C1L

(CVL) . (CVL)

.
(CiL)

+95:Cl
{CinLy

of | of | o] o] o] of of o] o] o =f o] 2] o] o] of 2] o o] 2] 2| o} o] 2f =] 2] 2] 2] 5| o] 2] of o] 2] 2] 2| 2] o 2| of of o] o] o]
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olelelelolofo|ololols]c]e]c]elc]elc]clelc]e]eclcc]eolo]clele]elele]c]le]oic]o]c]alo]e]lo]afele

M

Totals
Pu

0wy

(’iooooooeooeoooo°co°oo°oooeoaoooooneoocceooooooc
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Mor: " (Mor

0
+67.CI
Meor

+95 C1
Mor

U
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*Density is calculated based on Na, OH-, and AlO2-
+Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-202
Total Inventory Estimate®
Physical
Properties 95 CI:-67.C1: -+67 C1:2+95 C1
Total Waste 9.60E+M (kg) Q10kgal)}  — — - — —
Heat Load 1,65E-04 (kW) 0563 BTUAN|  — 123E-04 | 1.45E-04| 1.84E-04 | 203E-04
Bulk Densityt 1.21 (gec) — — 115 117 1.24 126
Water wt%at 68.6 — o 621 64.9 728 152
TOC wt% C (w] 2.1 — Tt 203 2.07 214 214
Radiolegical 95 CL67.CL 67 €1 495 C1
Constituents CiL _ouClg Ci (CUL)- (VL) (CVLY - {CVL)
H-3 531E-09 440E-06 | 422E04[ 294E09] 4.10E-09] 665E-00] 807600
C-14 1.65E-09 136E-06 | 13IE04] 123609 145E09] 184E-00] 203600
Ni-59 4.68E-10 388607 | 372605[ 350E-10f 4.11E-10] 7.78E-10] 217E-09
Ni-63 432E-08 35TE-05 | 343 | 325508 379E-08] 7.17E-08] 201E-07
Co-60 $.29E-10 438E-07) 420E05[ 395610 4.64E-10f 591E-10] 652E-10
Se-79 3.47E-10 288807 | 276B-05 | 360E.10 3.05E-10] 389E.10] 428810
1.72E-04 0.142 137 y20E-04| 151E-04 [ 1.92E04] 212604
1.726-04 0.142 13.7] 120604 151E-04 | 1928-04] 212604
1.65E-09 137606 | 1JIE04] 123609 ] 145E-09]| 1848091 203E-09
1.36E-09 113606 | TOBE-04] 102E 09| 120E-09| 1.53E-09] 168E-09
1.14E-08 94TE0 | SOE04| gs5sE09| 1.00B08] 1.28E08] 141E-08
3.96E-16 328E-13 | 3ASE-T1[ 596E.16 [ 3.48E-16] 4.43E-16] 4.39E-16
4.62E-09 3826-06] 36TE-04| 34500 | 405E09] s5.16E-00] 569809
6.10E-10 505E-07] 484E05| 4s6E-10] s53sE-10] ss2E10] 752810
$.24E-10 4346-07| 416E05] 392E-10] 4.60E-10] 586E-10] 6.46E-10
216E-11 179608 | 1T2E061 1 61E-11{ 1.90E-11] 241E-11]| 2.66E-11
2.63E-11 217608 | 209E-06[ joce.11] 231E-11 ] 204E-11] 3:24E-11
1.95E-04 0162 155] 146804 171E-04] 2.18E.04| 241E04
1.85E-04 0.153 147] 138804 162E-04] 2.06E-04| 228504
1.31E-06 1.09E-03 01041 982E07| 115806] 1.47806] 1.62E-06
1.72E-09 142806 13TEMY 171E09] 171E09] 1.719E00] 1.73E-00
$.48E-09 702606 | ST4E-M[ 534509 745E-09| 9.49E09] 1.05E-08
1.55E-07 129604 | 1-23E02] | s4E07| 155E-07]| 1.56E-07] 1.56E-07
7.96E-14 6426-11| S16E-09| 5a0E.14] 68IE-14]| 8.68E-14] 956E-14
4.99E-18 413615 | 396E-13[ 494g.18) 497E-18] s0iE-18] S03E-18
4.08E-13 339E-10| 325E-08| 306613 | 3.59E-13| 4.58E-13] sosE-13
944E-13 7826-10| 7SIE-08[ 706613 [ 8.29E-13] 1.06E-12] 116E-12
9.65E-16 79913 | T67E-N | 9s7E-16| 961E-16] 9.68E-16]| 9.72E-16
4.36E-19 361E-16 | 3AGE-M| 3526E.19 [ 383E-19] 4. $37E-19
5.06E-13 4.19E-10] 402E-081 378513 | 4.44E-13]| S66E-13| 6.24E-13
231E-14 191E-11 | LBE09] 1 7p.14] 2.03E-14] 2.58E-14] 285E-14
2.52E-08 209605 | 200E-03| 1mop-08| 221E-08| 282E-08] 3.11E-08
1.12E-09 9.29E-07| 892E05| g39E-10]| 9.8sE-i0| 1.268-00] 133609
2.20E-10 182607] LTSEOS| y64E-10] 193E-10] 246E-10] 271E-10
256E-08 212608 | 203E-03| 191E-08 | 225E-08| 2.86E-08| 3.16E-08
7.09E-11 587808 | S6IE06] s530E-11} 622E-11] 7.93E-11] 8.74E-11
1.03E-09 2518-06| 240B-04| 226500 | 266E-09] 3.38E09] 3.73E-09
438E-07 363504 | 348B-02| 327807 385E-07| 4.00B07] s40E-07
1.84E-08 318805 | 30SE-G3[ 287508 | 3.33E-08| 4.30B-08| 4.74E-08
1.278-07 105604 | TOIE-02| 950608 1.12E-07| 1.42E-07| 157E-07
5 88E-13 487E-10| 467E-8[ 430513 [ s16E-13] 6.58E-13| 7325E-13
3.58E-08 297606 | 2804 2688-09] 315E-09] 4.01E09| 4.42E-09
291E-14 241E-11 | 231E09] 718614 | 2.56E-14] 3.26E-14] 3.59E-14
3.50E-11 289E-08| 2T8E06| 347E-11| 348E-11] 3S1E-11| 3.52E-11
7.53E-13 624E-10| S99E-08[ 247E.13] 750E-13| 7.56E-13| 75913
7.40E-13 6.136-10| SB8E-08| se3p.13| 650613 ] 828E-13] 9.12E-13
95 7.CL 46 +98 CI
Meri i (Mor(Mor.. [ (Mor
Totals M e FL)
Pu 7.22E-06 (@/L)] — [ 574E-04] 539E-06] 634E-06] 8.07E-06] 8.50E-06
U 3DE0 | 6] 609] 241E-04] 2838-04] 3.60E04] 397E-04

*Unknowns in tank sclids inventory are assigned by Tank Layering Model (TLM),
$Volume average for density, mass average Water wt% and TOC wt% C.
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TANK 241-T-203 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qgtr 1952 Diameter 20 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 55,000 gal
Watch Lists - Cascade Tank none
Integrity Sound Total Risers 8
Assumed Leaker - WASTE VOLUME (HANLON 1996l)
Interim Stabilization (I1S) April 1981 Total Waste Volume 35,000 gal
Partial Interim Isolation (PI) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable Interstitial Liquids 4,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number Size Saltcake 0 gal
5 4in Sludge 35,000 gal
3,6, 7 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 62°F Date Aug 3, 1989
Maximum Temperature 79°F Montage Number 94080233-34CN
Date July 1, 1988 Photo Set Number 89-071828
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual Tape
Minimum Temperature 44°F Max Level 188.25in
Date May 3, 1980 Date Oct 2, 1996
Elevation from tank bottom unknown Min Level 181.5in
Riser Number 8 Date April 2, 1991

# Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES

TANK INFO:

TIME LINE 224 EVAP CONSTRUCTED 1943-1944
(ANDERSON 1990) NOMINAL CAPACITY: 55,000 GAL
DISH BOTTOM, 3 FOOT RADIUS KNUCKLE
S TMARY ADDLIIONS 50 FOOT DIAMETER TANK
TIME LINE 224
(AGNEW 1995)
*
z = o %
- v =z o & *3
[ Ll *
HT ﬂH 9 _m _W_ x| "
oHZe ke z e S VOLUME
L e 2 8 = {GALLONS)
25" 300" 4 22 @ x . & w — 587214
| i - x. o I
24' 288" o T 8L = — 55,862
—_ = o .
" - - oo —
23 276"+ z o BNE B2 — 53,510
" [=Y - Iﬁw W -
22' 264" 4 F.o T8 — 51,158
. HBZZ agf
21" 252" = K Z — 48,806
25z 5>
20" 240" 1 E5% ~ Za = — 46,454
24w Lo ©
19" 228"+ mA& £ bz W — 44,102
, " 3z % == ”
18" 216"+ ¥5 oy 29 4 — 41,750
Zudn uUE 5
17 204"+ WW I — 39,398
16' 192" 1 — 37,046
Rl N N S P sy 34,694
14" 168" T
13" 156"+
12" 144"+
11320
10" 120"
v " a
9" 108"+ ©
=
g 96" + mw
7' 84" 4+ 85
W m
6 72" 4+ | w
<
5' 60" T mm
z
Ve 14 EE
A A
3 36" T S ey — 6,470
w ] \\x \\.\ / \\\\\\\ @\.; S
2 24" + e S — 4118
oS - ’
1o L : — 1,766
b — 590
o 0 T T T ¥ ¥ T 0
1945 50

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
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.

224: 224-U WASTE

EVAP: EVAPORATOR FEED
LEGEND

TOTAL WASTE LEVEL (SUPERNATE)
————— TOTAL WASTE LEVEL (SOLIDS)
||||| SOLIDS LEVEL
4+ ++ ASSUMED SOLIDS LEVEL

SOLIDS

T TANK FARM
CASCADE

01

O

202
0
0

2

O
2
2

3
O

4
@]

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST. INC.

241-T-203 SINGLE-SHELL TANK
WASTE & LEVEL HISTORY 1952-1996
SOUND/STABILIZED TANK
WATCH LIST: N/A

WG NO. DATE

ES-TKS-E108 |ve7

SIZE | BLDG NO.

B 241

_Lom NO. TImQ 1 oF 1%

SCALE NONE
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HNF-SD-WM-ER-351,

241-T-20%

NORTH

1 — 1
CONDENSER CONDENSER

HATCHWAY HATCHWAY
| I _

PUMP.

Ref: Alstad 1993
H-2-73068, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 204.52m [671.0ft]

]

H““H
—— 3-PLY ASPHALTIC

MEMBRANE
0.30m [1.00ft] CONCRETE
411 m [13.50 ft]
Aa
L
6.10m [20.00ft] ———==
0.33m [1.08f1] CONCRETE ~—w] ‘la—
6.35mm [1/4 in] STEEL LINER —| 7.62m
1" BANROCK BLANKET ALONG [25.00ft]
SIDE WALLS Liner Height

0.15m [6in] /
TOP OF DISH ELEVATION

193.24m [634.0ft]
Ref: H-2-1741, Rev. 3

CVI-73550, dwg D-20
H-2-73068, Rev. 2
NOT TO SCALE
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HNF-SD-WM-ER-351, Rev. 1
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-203
TLM Solids Composite Inventory Estimate®
95 CI - -67Cl__+67Cl- +95 Ci
1.60E+05 (k)| (35.0kgal)] -~ — — — -

2.75E-04 (kW) (0.938 BTU/hr) - 205E-04 | 241E04]| 307E-04| 339E-04
121 (g/cc) — — 115 117 124 126
0,385 — — 0853 0.868 0.905 0914
686 . e 62.1 649 728 752
TOC wt% C (w] 211 - e 2.03 207 214 2.14
Chemieal 98:Cl.° -87.CL:+67.Cl°- 495:C]
Constituents| = mole/L ppm (mole/L} {mole/L) (mole/L) (mole/L)
[Na+ 423 BO6E04 | 1 29E+04 3.03 3.26 5.17 6.08
AT+ o 0 g [ [ 0 [
Fe3+ (total Fe) 0363 T68E+04 | 2.68E+03 0341 0.352 0374 0.385
260 4L7] 452603 | S31E-03| 6.77E-03| 7.46E-03
SIE+03 [ 1.54E+03 | 'y 66E-02| 3.87E-02] 68IE-02| 7.77E-02
389 622] 253603 | 297E-03| 3.78E-03| 4.17E-03
0 0 0 0 0 0
0 0 0 [ 0 0
0 0 0 0 ] )
5.2 1.t] 106E-03 | 125E-03| 237603} 6.61E-03
0 0 ) [} [ [
454E-03 206 33.0] 339E-00 | 398E-03 | SOTE03 [ 5.59E-03
0244 BAIEY03 | 130E+03 0.157 0.200 0.289 0332
0.205 6.65E+03 | 106E+03 0.154 0.180 0230 0253
T10 T55E+04 | 2.48E+03 1.04 107 114 117
123 §29E+04 | 1.01E+04 0917 108 137 151
320603 122 195] (76E03 | 244E-03| 405E03] 4.97E-03
0.244 121E+04 | 1.34E+03 0.157 0200 0289 0332
8.40E-02 661E+03 [ 1.06E+03 | 379802 637602 0.100 0.113
2.67E-03 212 3401 190503 | 234E-03] 298E.03| 3.296-03
] 0 g o ] 0 0
101 1.59E+04 | 2 59E+01 0.180 02if 197 289
237E-02 696 U] 177802 | 2.08E-02] 2658-02 293E-02
C6H5073- 0 o 0 ) [ 0 ]
EDTA4- ) © g [ [ 0 [
HEDTA3- 0 0 o 0 0 [ [
glycolate- 0 0 0 0 0 [ 0
acetate- [ o [} 0 0 0 0
oxalate2- 106 TIAETOA | 1 24E+04 101 104 Y o8 1.09
IDBF 0 g 0 0 ] 0 [
'buuml 0 0 0 2 o [ [
lﬁi‘; 1.23E-07 173603 | 276E04| 523608 | 843E-08] 169E-07] 2.25E-07
lFe(CN)M— [) 0 [ 0 o 0 0

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-203
SMM Compogite Inventory Estimate

95 CI -~ 67Cl +67CH- +398 CI
O(kL)L (1.00E-03 kgal)]  — — e — —

8 kW) @BTUMG| ¢ o [ o
0 (e — — 0 o 0 [}
9 — - 0 0 o
0 — — o o 0
Chemical H7CE: +67.Cl495.C}
Constituents| - mobe/L: 2 ppm {mole/L) (mole/L) (mole/L)
[Na+
A+
[Fe3+ (total Fe)
Cra+
(657
T
En
Zr (s ZrO(OR)Z|

o] o] o] o] of o] of o] o] o] 2| o} o] of o] o] of o] o] | o] of o| <} o}
of o] o] of o} o] o] o] =] of o} 0| of o] 5| o] o} of | o] of o] =] 6] o] @
ololelele|ofofololofale]efo]o]|o]o]elc]c]lecfo]o]o]lc]e
olojolo|ololelo]e]e]slolele]olc|ofo]o]s]|c]c]c]ele]e
olejoleje|e]|ofajefelec]e|e]le]e]ec]c]o]|o]e|o]lo]lcia]o]|o

#
ol [slslels]e e=eoooaeeoeaacocceacom,geogﬁ olo

of of of o] o] o] o oeeeocoooeceeoooaooeocoooel

Si (as S1032)

-

CI-

[Cens073.

[EDTA4-

HEDTA3-

iycolate- 0 0 o 'y )
acetate- ] 0 ° o 0
[oxalaiea- 0 0 o o °
DEP o 0 Py o Py
[buw-ol 0 [ o 0 0
NH3 0 0 o o o
Fo(CN)64- o 0 0 [ 0 0

*Density is calculated based on Na, OH-, and A102-.
tWater wt% derived from the difference of density and total diasolved specics.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-203
Total Inventory Estimate*
Physical
Properties -95 C1 - 67CI  +67Cl +95:Cl
Total Waste 1 60E-+05 (kg)f G50kgah)| - — — e -
Heat Load 2.75E-04 (kW) (0938 BTUA) 205E-04| 241041 3.07E04| 339E04
Bulk Densityt 1.21 (g/ec) — . 115 1.17 124 1.26
Water wi%t 68.6 e — 62.1 649 72.8 752
[TOC wt% C (w] 2n e — 203 2.07 2.14 2.14
Chemical <95 CI.. «67.C1.: 467 ClL " 395 .CL
Constituents| - ‘mole/L pp kg /L) (mole/L) ‘(mole/L) (mole/L)
[Nat .3 8.06E+04 [ 129E+04 3.03 3.26 517 6.08
Al3+ [] [ [] 0 0 0 0
Fe3+ (towd Fe) 0363 T68E+04 | 2.68E+03 0341 0352 0374 0385
Cr3+ 6.05E-03 260 41.7] 452E03| 531E-03| 677E-03 | 7.46E-03
[B3+ S5SE02 961E+03 | 1.54E+03 | | 66E-02 | 387E02] 683E-02] 777E-02
iﬂ 3.38E-03 389 622 25303 | 2976-03| 3.78E-03]| 4.17E-03
Hg2+ 0 ¢ 0 0 ) o o
Zr (as ZrO(OH)2 ) 0 g o o ] )
Pb2+ 0 o @ [ [ 0 [
Niz+ 1.42E-03 69.2 U] 106E-03 | 125E-03] 237E-03| 6.61E-0
S+ ] 9 g [ o 0 0
Mnd~ 4.54E-03 206 3301 330503 | 398E-03) 5.07E-03| 5.59E-03
Ca2+ 0244 T 11603 | 1306703 0.157 0.200 0.289 0.332
K+ 0205 669E+03 | 1.06E+03 0.154 0.180 0230 0253
OH- 10 155E+04 | 248E+03 1.04 107 114 117
NO3- 123 6296104 | 101E+04 0917 1.08 137 151
@- 3.20E-03 122 19.5] 176803 | 2.44E-03| 4056-03| 497E-03
[CO3%- 0244 T21E+04 | 194E+03 0157 0.200 0.289 0.332
[POA3- $40E-02 6.61E+03 [ 1.06E+03 | 3796.02| 637E-02 0100 0113
5042 2.67E-03 212 340 1.90g03 | 2348-03 | 298E-03| 3.29E.03
51 (s SI032-) g 0 0 o 0 ) [
F- o1 T.59E+04 | 2 SAE+03 0.130 0.211 1.97 2.89
Cl- 237E-02 696 V] 177E-02| 208E-02]| 2.65E-02| 2.93E-02
[CEHS073- 0 ) 0 0 ) 0 [
[EDTA4- 0 0 0 0 0 9 0
HEDTAS- ) [ 0 o 0 o 0
[Biycolate- o (] 0 o ) o [}
acetate- 0 0 0 0 0 0 [
oxalate2- 1.06 TTAEH04 | 1.24E+04 1.01 1.04 108 109
DBP ] 0 0 0 ) [ [
lm:ml o 0 0 0 0 0 0
N S

RHD 123607 173E03] 276E04| so3g08| s4sE08| 169E-07] 225E07
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 species.
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HNF-SD-WM-ER-351, Rev. 1

HOW Model Rev. 4

[ Single-Shell Tank 241-T-203
TLM Solids Composite Inventory Estimate®
Physical
Properties <98 C1 +67.C1 +67.CI: +95:Cl
Total TLM Wa{ | 60E+0S (kg)| (35.0kgah)f — e — —
Heat Load 2.75E-04 (kW) (0938 BTUAD)] 205E-04 | 241E-04| 3.07E-04] 3.30E-04
Bulk Density 121 (g/ec) — — 115 117 124 126
Void Fraction 0.885 —_ — 0.853 0.868 0905 0914
Water wi% 586 — — 62.1 649 728 752
TOC wt% C (w] 2.1 e — 2.03 207 214 214
Radiolegical =95 CL: 67.Cl - 46T CY . +95 CI
Constituents CVL HClg Ci (CiLy: (CVL) (O (LY
H-3 531E-09 440E-06 | TO4E-04| 204609 4.10805] 6656-09] 807E-09
C-14 1.65E-09 136E-06 | 218E04] 133E09| 145609] 184E-09] 203E00
Ni-59 4.68E-10 388E-07| 620B-05[ 350E-10| 4.11E-10] 7.78E-10] 2.17E-09
Ni-63 4.32E-08 357805 | STE0 | 32308 3.70E08] 7.17E08] 201807
Co-60 5.29E-10 4338.07| TO0B0S| 3955.10| 4.64E-10] 5.91E-10] 6.52E-10
Se-79 347E-10 283607 | 460E05| 360E10] 3.05E-10] 3.896-10] 428E-10
Sr-90 1. 72E-04 0.142 28| 1.29E04| 151604 192604 2.12E-04
Y-90 1.T2E-04 0.142 28] 129604 151E-04] 1.92E04] 212E04
2¢-93 1.68E-09 137E-06 | 2.18E-04] 133E.00| 1.45E09] 184E-09| 203E-00
Nb-93m 1.36E-09 113E06] !8IE04] 10oE09 | 1.20E-09] 1.53E-09]| 168E-00
Tc-99 1.14E-08 047E06 | 1SIEQ3 | g55E00 | 1.00E08| 1.28E-08] 141E-08
Ru-106 3.96E-16 328E-13| 525E-11| 2965.16| 3.48E-16 | 4.436-16] 4.39E-16
Cd-113m 4.62E09 382606 | 612604 3458.00] 4.05E09] s.16E-09] 5.69E-09
Sb-125 6.10E-10 5.0SE-07| BOTEOS| 4s6E-10| s53sE-10] 6.82E-10] 7.52E-10
Sn-126 5.24E-10 434E-07 | 694E-05| 307610 4.60E-10} S86E-10] 6.46E-10
1-129 2.16E-11 L7OE-08 | 286E-06| y61E-11 | 1.90E-11]| 241E-11] 266611
Cs-134 2.63E-11 217E-08 | 348E-06 | 196E-11 | 231E11] 204E-11] 324611
Cs-137 1.95E-04 0.162 258( 146E04] 1.71E-04| 218E-04] 241E-04
Ba-137m 1.85E-04 0.153 244] 138E04] 162E04] 206E04] 2.28E-04
Sm-151 1.31E-06 1.09E-03 O14] on2E07] 115E-06| 147B06] 1.62E-06
Eu-152 1.72E-09 142606 | 228E-04 | 1.718-00| 1.71E09] 1.73E-09| 1.73E09
Eu-154 848E-09 702606 | 112E03| 6348-09| 7.456-09| 9.49E-09] 105k
Eu-155 1.556-07 129804 | 206E02] 154k 07| 155607 1.56E-07] 156E-07
|Ra-226 7.76E-14 642611 | 1O3E-08| sg0B.14] 681E-14] 8.68E-14| 0.56E-14
Ra-228 4.99E-18 413615 | 6OIE-3[ 4045.18| 4.97E-18] solE-18] s.03E-18
Ac-227 4.09E-13 339E-10| S42E-08[ 506513 | 3.59E-13| 4.58E13] 5.05E-13
Pa-231 9.44E-13 7826-10] 125E07| 706E-13] 8.296-13 | 1.06E-12] 116E12
Th-229 9.65E-16 799813 | 128E-101 957161 961E-16] 9.68E-16] 9.m2E16
Th-232 4.36E-19 I6IE-16| STTE-14] 326E19) 3836-19] 4.88B-19] 5.37E-10
U-232 5.06E-13 419E-10| STOE-08F 378E.13| 4.44B-13] S.66E-13]| 624E-13
U-233 231E-14 191E-11 | J06E09] | mE.14] 2008-14| 258E-14]| 2.85E-14
U-234 2.52E-08 2098-05 | 33E-0 [ yg9p.08| 221808] 282E08] 311808
U-235 1.12E09 9.29E-07| 149E-04 g30E.10( v.asE-10f 1.26E09] 138600
U-236 2.20E-10 182607 | 29IB05| 1648-10] 1.93E-10] 246E-10] 2.7iE-10
U-238 2.56E-08 212603 | 339E03| yo1E08| 225E08] 2.86B08] 3.16E-08
[Np-237 7.09E-11 S87E08 | 939E06| 530611 6.22E-11| 793E-11] 874611
Pu-238 3.03E-09 251E-06 | 401E-04| 226600 266E-09| 338E09] 3.73E-09
Pu-239 4.38E-07 3.63E-04 | SSOE02[ 327E.07( 3.85E-07| 4.90E-07] S540E-07
Pu-240 3 84E-08 38605 | S09E-03 | 2g7E.08 | 3.38E-08| 4.30E-08] 4.74E-08
Pu-241 1.27E-07 105E-04 | 168E-02] 950E-08 | 1.126-07| 142B-07] 1.57E-07
Pu-242 5.38E-13 437-10| 7T9E-08[ 439E.13 [ 5.166-13| 6.58E-13] 7.25E-13
Am-241 3.58E-09 2976-06 | 4T4E04| 26eE09 [ 3.156-09| 4.01809] 442800
Am-243 291E-14 241E-11 | 386E-09[ 31914 2.566-14| 3.26E-14] 3.50E-14
Cm-242 3.50E-11 289608 | 463E06| 34711 ] 348811 ] 3siE-11] 3.526-n
Cm-243 7.53E-13 624E-10| 9ME08[ 747513 7.50E-13| 7.56E-13] 7.59E-13
Cm-244 7.40E-13 6.13E-10 | 980E-08| 55313 | 6.50E-13| 8.28E-13] 9.12E-13
95 Cl:-67 CI 7 +95 C1
Mor: i(Mor . (Mor' (Mor
[Totals M ) L)
Pu 7.22E-06 (@/L)] e | o.s6e04| 539E06] 634E-06] 807E06] £.90E06
0 322604 615] 102] 241E-04 | 283E-04| 360E-04]| 3.97E-04

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev_ 4

Single-Sheil Tank 241-T-203

SMM Composite Inventory Estimate

[Physical
Properties

<95 CI

67 Cl

+67.C1

+95 CI

(1 .00E-03 kgal)| —

Heat Load

0 (kg)
0 (W)

(0 BTUMr) —

Eoul SMM W

Bulk Denaity*

oweo)]

'Water wt%t

TOC wi% C (w

Radiologieil
C

Ci/L.

95:CL
(079

67 CE
(CVL)

=

+7CE
(CVL)

#95°C1
(CIL)

[Ni-63

Se-79

clelolalalo]e]elec]e]le]eleleleclalc]alolo]ele]clalclclele]olcla]c]cloic]clolole|olc]le]o]lo]e

sleleleleie|e]ole]lele]e]elo]alalc]ecle]oleolc]|e]cle]lec]lo|o]e]alolc]clclc]c]le]e]e]lc]elclec]e]e

Cm-244

olelele]lele|e]=lele]lc]le]le]o|c]ofole]ecle]olelele]o]ojelec]lelole]e]|ofolec|ole]c]e]oc]le]|e]=lc]ec]e

slete|olele]|elofa]c]e]e]e|clelalcle]le]olojolc]olcicfjojole]=lo|c]ololo]ec]oic]cloic]c]e]oijcis

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

olelele]elole]ele]le]lele]elcfelo]lcle]lelelelalclelclclelc]e]eclolec]c]e]olo]a]lo]|o|o]clolo]le]o]|e

ololel|e]e]olo|o]ele]le]e]e]ele]lclolc]e]e]|ec]eclelc]cle]c]e]c]e]c|ole]s]e]eis]o]e]alc]cle]alele

M

rg

kg

)

95 CI

Mor
YL

47.CL
Mor
yL)

[}
+67.CI
Mor
vi)

+95.CI
Mor
L)

Totals
Pu

0

0

U

[
T

I
of

of

o

[

$Density is calculated based on Na, OH-, and AlO2-

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

184 -



HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-203
Total Inventory Estimate®
Physical
Pi Tties -98-CL:- $7:CL: +67 C1 495 .CI
Total Waste 1.60E+05 (kg) (350kgal)f — — — — —
Heat Load 2.75E-04 (kW)| ©0938BTUAY|  — 205E-04] 241E-04 | 3.076-04] 330604
Bulk Densityt 1.11(519_)[ — — 115 117 124 1.26
(Water wi%t £8.6 — - 62.1 64.9 7238 752
TOC wt% C (w] 211 —— e 2.03 207 214 2.14
Radiologicat 95 CE: 6TC1 467 CL 495 CX
Constitueats CVL _wCvg Cl (CVL) (CIL) - (CILY (&%)
H-3 531E-09 440E-06] TO4E04] 294E09| 4.10E09] 6.65E-09] 8.07E-00
C-14 1.65E-09 136B06| 218E-041 123E.00 ] 1.45E-09] 1.84E-09| 203E.09
Ni-$59 4.68E-10 3886-07| 620E05| 3soEi0] anE-10] 778E-10] 217E-09
Ni-63 4.32E-08 357605 | STE03] 3238 08| 379E08] 7.17E-08] 201E07
Co-60 5.29E-10 438E-07| TOE05[ 39sE10( 464E-10] ss91E-10] 652810
Sc-79 3 47E-10 283E-07| 460E051 240E.10| 3.05E-10] 3.89E-10] 428B-10
Sr-90 1.72E-04 0142 28] 129E-04] 151E04| 192E04] 212E-04
Y-90 1.72E-04 0.142 28| 1.29604] 151E04| 1.926-04] 2.12E-04
1.65E-09 137806 | 218E-04] 123E 09| 1456-09] 184E-09| 2.03E-09
1.36E-09 1136061 1BIE04] 10009 | 120809 1.53E-09] 168E09
1.14E-08 947606 LSIE03{ g5sE09| 100E-08] 1288-08] 1.41E08
3.96E-16 328E-13| S25E-U1| 206E-16] 348E-16| 4.43-16] 4.89E-16
4.62E-09 3828-06 | 6126041 3458.00] 4.05E09] 5.16E-09] 569E-09
6.10E-10 5056-07| BO7E-05| 4s56E-10] 535E-10] 682E-10] 7.52E-10
5.24E-10 43407| S6HMEDS| 300E-10] 460E-10] s86E-10] 64eE-10
2.16E-11 179E08 | 286E06] 16tE-11 | 190811} 241E-11] 266E 11
263E-11 217E-08 | 34SE061 1 96E-11| 231E-11] 294E-11 ] 324611
1.95E-04 0.162 258]| 146E04] 1.7IE04] 213804] 241E-04
1 85E-04 0.153 244) 1358.04| 162E04 | 206804] 228E04
1.31E-06 1.09E-03 0114 982807] 1.15E06] 1.47E-06 1.62E-06
L 2E09 142606 | 228B-04] 171E-09 | 1.71E-09| 1.73E-09| 173E-00
8.48E-09 702606 | 112E-03| 634500 7.45B09) 9.49E-09] 105E-08
1.55E-07 129B-04 | 206E021 1 54E-07] 1.55E07] 156E-07] 1.56E-07
7.76E-14 642E-11 | 1O3EO8| sg0E.14] 681E-14] s.686-14] 0.56E14
4.99E-18 413E1s | SSIE-3] 4o4E-18] 4978-18] soi-18] so3eis
4.09E-13 339E-10| SA2E-08[ 306E-13| 3.59E-13| 4.58E-13] 5.05E-13
9.44E-13 7826-10| 125E-07] 706613 820E13| 106k-12] 116E12
9.65E-16 799613 | V28E-10| 95716 9.61E-16} 9.68E-16]| 9.72E-16
4.36E-19 361E-16 | STE-M| 326619 | 3.83E-19] 4.88E-19] 537E-19
3.06E-13 419E-10| 6.T0E-081 373513 [ 44413 | s66E-13] 624E-13
231E-14 191E-1t | 3.06E-09] 1 mE 14| 2.03E-14] 258E-14] 285E-14
2.52E-08 20o8-05| 334E-031 1 soE.08 | 221E08| 282608 3.11E-08
112609 9208-07| 149E-04 g39E.10( o.35E-10] 1268-09] 138509
U-236 2.20E-10 182807| 291E05| j64e-10] 1.93E-10] 246B-10] 27E-10
U-238 2.56E-08 212603 | 339B-03] 191p08] 225B.08| 286E08] 3.16E-08
Np-237 7.09E-11 sg7E-08 | 9I9E-06| s3gE.1i| 6.226-11] 793611 ] s74E 11
Pu-238 3.03E-09 231806 | 401B-M] 226.00] 266E09] 3388 00] 373E09
Pu-239 4.38E-07 363E-04] SBOE02] 327E.07] 385E07] asoe07] s40E07
Pu-240 3.34E-08 318805 SO%-03| 2475.08| 338E-08] 4.30E-08] 474508
Pu-241 1.27E-07 1056041 !68E02] 9sop08| 1.12B07] 1.42E07] 157E07
Pu-242 $.88E-13 4876101 779081 4308.13] 5.16B-13| 6.58E-13| 7.25E-13
Am-241 3.58E-05 29TE06 | 4T4E-04] 2685-09] 3.15E09| 401E-09] 442E09
Am-243 291E-14 241E-11 [ 3BE09| 718.14[ 2.56E-14] 3.26E-14] 3.59E-14
Cm-242 3.50E-11 289608 | 463E06[ 347E-11| 34E.11] 351E11] 3.s2E-11
Cro-243 7.53E-13 624E-10| 99BE-08[ 747613 [ 7.50E13] 7.56E-13] 7.59E-13
Cm-244 74013 613E-10| 980E-08| 5s53E.13 [ esoE13| 828E-13] 912613
K 8L 6701 %61C1. 455 CI
Mor = (Mor “(Mor: - (Mer
Totals M
Pu 7.228-06 (RL)] - 936E-04 | 539E-06 | 6.34E-06| 8.07E06 | 8.90E-06
U 322604 | &3] 102] 3 41E04 | 283604 [ 3.60E-04| 397604

*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-T-204 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 2nd qtr 1952 Diameter 20 ft
Removed from Service 1976 Bottom Shape Dish
Inactive 1976 Nominal Capacity 55,000 gal
Watch Lists - Cascade Tank none
Integrity Sound Total Risers 8
Assumed Leaker - WASTE VOLUME (HANLON 1996i)
Interim Stabilization (IS) Aug 1981 Total Waste Volume 38,000 gal
Partial Interim Isolation (P1) - Waste Type NCPLX
Intrusion Prevention (IP) Aug 1981 Drainable Interstitial Liquids 4,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal J
Riser Number Size Saltcake 0 gal
3.6,7 12in Sludge 38,000 gal
Supemnatant 0 gai
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 63°F Date Aug 3, 1989
Maximum Temperature 77°F Montage Number 94030233-36CN
Date Oct 3, 1976 Photo Set Number 89-071829
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 8 Devices Manual Tape
| Minimum Temperature 52°F Max Level 188 in
Date Feb 1, 1977 and Feb 8, 1978 Date Oct 13, 1993 - Dec 24, 1995*
Elevation from tank bottom unknown Min Level 196 in
Riser Number 8 Date Feb 7, 1996

% Numerous dates in this time span.
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HNF-SD-WM-ER-351, Rev.

1

WASTE TYPES

JANK TINFO;

TIME LINE 224 CONSTRUCTED 1943-1944
(ANDERSON 1990} NOMINAL CAPACITY: 55,000 GAL
DISH BOTTOM, 3 FOOT RADIUS KNUCKLE
PRIMARY ADOITIONS - 20 FOOT DIAMETER TANK
TIME LINE 224 m ]
(AGNEW 1995) w =
& S
B @
o
R 8
g D
zZ A RN =
w) 14 n m
o ES - <
o _.LW Q. a 2 ey
DLz En SR o2 VOLUME
e =Yg 2 3 = (GALLONS)
25" 300" 4 O * Wn._ .,.m Mﬂ mﬂ — 58,214
. _ SEE NOTE 4 3 .- 82 o o5 860
24 T ) ; —®© — 55,
2 st 2z P
23" 276"+ =5 &= o= — 53,510
g3 o 2h N
22" 264"+ =5 a3 tE — 51,158
—D =Z
21" 252"+ o< mm — 48,806
=
20" 240"+ SEE NOTE 2 — | 5% HeE — 46,454
& 3z
19' 228" 4 N — — — e = 2% — 44,102
. TTTI T A g
18" 216"+ S §F — 41,750
S =3
17' 204"+ s \\\\\\w\\.&\\_ = — 39,398
. " \\\\\ N r——
16 192"+ s \\\\\\Fl.l\ S — 37,046
15 180" oy . 34604
14" 168"+ — 32,342
13" 156" =+ - 29,990
12" 144" 4 — 27,638
11 132" - — 25,286
10" 120"+ — 22,934
9 108" S — 20,582
g 06" 4 u — 18,230
x
7 gat L % W — 15,878
z
6 72" + T — 13,526
X
s' 60" T m m — 11,174
JURPYRINN WA w — 8822
R - — 6,470
2 o4 4 o — 4,118
112" A4 — 1,766
Coon i . — 580
O O _ T T _ B , - O
1945 50

REFERENCES

*  ANDERSON 1990
% WELTY 1988
**% BORSHEIM AND KIRCH 1981
©  HANLON 19961

NOTES:
1) TRANSFER SOURCES AND DESTINATIONS

2
3

st

ARE NOT AVAILABLE FOR ALL LEVEL
CHANGES. FOR MORE DETAILS ABOUT
TRANSFER INFORMATION SEE
ANDERSON 1990

INTERSTITIAL LIQUID LEVEL IS UNKNOWN.

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

DATA IS QUESTIONABLE BECAUSE
ANDERSON 1930 INDICATES SOLIDS
WASTE IS GREATER THAN TOTAL
WASTE.

GLOSSARY OF WASTE TERMS:

FOR MORE COMPLETE DEFINITIONS

S
2

EE APPENDIX A.
24: 224-U WASTE

—

A
>

WASTE LEVEL (SUPERNATE)
WASTE LEVEL (SOLIDS)

|

1

|

1
B0 =
hOoo

3

>

—

|,
- l,
,l_
+
»

&
w
o
=
i
o
wn

T TANK FARM
CASCADE

HADACAT
203(109)=({08)~(107)
NnoW 112){111 e

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST. INC.

241-T-204 SINGLE-SHELL TANK

WASTE & LEVEL HISTORY 1952-1996

SOUND/STABILIZED TANK
WATCH LIST: N/A

SIZE | BLOG NO. TWG NO. DATE
B| 24 ES-TKS-E109 Jve
SCALE NONE _Lom NO. T:mmﬂ 1 ofF 1
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HNF-SD-WM-ER-351, Rev.

241-T-204

NORTH
7o TMH

1 T
CONDENSER CONDENSER

HATCHWAY HATCHWAY
L__l |

PUM

Ref: Alstad 1893
H-2-73069, Rev. 2

TANK RISER LOCATION

Approximate Grade Elevation 204.22m [670.0ft]

=== | ==

=
0.30m [1.00ft] CONCRETE]

s —— 3-PLY ASPHALTIC
0.33m [1.08ft] CONCRETE —s= ‘fea—

. MEMBRANE
411 m [13.50 1]

la— 6.10m [20.001t) ———4 B |

6.35mm [1/4 in] STEEL LINER

7.62m
1" BANROCK BLANKET ALONG Y [25.00f1]
SIDE WALLS Liner Height

el

0.15m [6in}

TOP OF DISH ELEVATION/

193.24m [634.0ft]

Ref: H-2-1741, Rev. 3
CVI-73550, dwg D-20
H-2-73069, Rev, 2

NOT TO SCALE
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Waste Volume{Kgal)
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HNF-SD-WM-ER-351, Rev. 1

HDW Modei Rev. 4

[ Single-Shell Tank 241-T-204
TLM Solids Composite [nventory Estimate*
Physical
295 CI. -67CI: +67CI -+95 CI
Total TLM Wa| 1 74E+05 (kg) (80kgal)| - — — — —
Heat Load 2.98E-04 (kW) (102BTUMD| - 2.23E-04| 262E-04| 3.345-04| 3.68E-04
Bulk Density 1.21 (g/c<) - 1.15 117 124 126
Void Fraction 0,885 — 0.853 0.868 0.905 0914
Water wt% 68.6 — — 62.1 8.9 728 5.2
TOC wt% C (w} 211 - — 203 2.07 2.14 2.14
Chemieal -95.C1: <67 CE 467.C1 +95:C1
Constituents|:: :: male/L ppm kg - (mole/L) {(mole/L) (mole/L) (mole/L)
Na+ 423 B.O06E+04 | 1.40E+04 3.03 126 517 6.08
AT 0 o 0 o ) o o
Fe3+ (ol Fe) 0363 T6RE+04 | 251E+03 0341 0352 0374 0.385
Cr3+ 6.05E-03 260 4521 452803 SIED3]| 6.77E03| 7.46E-03
E 5.55E-02 S61E+03 | 1.67ET03 | 166E02 | 387E-01| 683E02| 7.77E02
La3+ 338E-03 385 65| 253F-03| 297E-03| 37RE-03{ 4.17E-03
|7132* o 0 0 [ 0 0 0
[& G Zr6ony| 0 0 o o Py o 3
Pba+ O [) 0 0 0 ) [
[Ni2+ 1 42E-03 69.2 120] yoeg-03] 1256-03| 2378-03] 661E-03
S+ G ¢ ¢ [ [ [ o
Mnd+ 4.54E-03 206 358] 339E03 | 3.98E-03| 5.07E-03| $.59E-03
Cazv 0244 S1IET03 | 141E+03 o157 0.200 0.289 0332
K+ 0205 6.65E+03 | 1.15E+03 0.154 0.180 0.230 0253
OH- 110 T.5SE+04 | 2.60E+03 104 107 114 117
NO3- 123 6.29E+04 | 1.00E+04 0917 108 137 151
NOZ- 3.20E-03 122 212§ 176E-03] 244E-03| 4.05E-03| 497E-03
CO32- 0244 1.2IE+04 | 2 1LIE+03 0157 0.200 0.289 0332
B 40E-02 661E+03 | 1.1SE¥03 | 379502 | 6.97E.02 0.100 0.113
2. 67E-03 212 369 1.90E-03| 234E-03| 298803 3.29E-03
Si (s Si1032) g 0 o Py o ° )
F- 101 1 S9E+04 | 2.76E+03 0.180 0.211 197 2.89
Cl- 237E-02 696 121 1778-02| 208602 265602 293E-02
[Con5073- o 0 o o 0 [}
EDTAS O g 0 o 0 0 0
HEDTA3- o o 0 [ 0 0 0
glycolaie- O 0 0 o o [) [
acetate- o 0 0 0 0 0 [
oxalatez- 106 TTAEO4 | 1 JAE+04 101 1,04 108 1.09
DBP 3 0 0 0 0 0 0
lbuuml [) 0 0 0 [ 0 0
NH3 1.23E07 ) 303 | J00E-04| s23E.08 | 843E-08| 169E07] 2.25E-07
Fe(CN)b4- 0 0 [ ) o 0 0

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

Single-Shell Tank 241-T-204

SMM Composite Inventory Estimate

95 C1 . 467CL +67CI. +95 CI

0 (kg_)] (1.00E-03 kgal)]  — — —
0 (kW) (OBTUM)|  — o 0 )
0 (g/ce) — — 0 0 [}
‘Water wt% 0 — o 0 0 0
[ — — 0 0 0
95 67.CL 467 CL:. 495 C1
miole/L ppm {mole/L) {mole/L) (mole/L)

Fe3+ (total Fe}

Cr3+

[B5+

La3+

Hgz+

[Zr s zrotomz|

Ni2+

Sr2+

Mna+

[Ca2+

[C6H5073-

EETM-
HEDTAS-

o] o| of ] of o] o] o] of o] of o] 2| of o] of of o] o] of o] o] o o] o]

o] o] ol of of o] o] o] o} o] | 2| o o] of o] | 5} of | of of of of o] o

olofoleiefolcie]eclcfcle]c]ele]e]e|ole]olclc]ec]e]e]e

olelolojo]efolololele]ele]e]ofelo]e]cfo]e]e]|olec]e]e

Siycolate:

o| of of of o

of of o] o o

oloje]o]e

ofolo]oie

[¥o

[]

©

[Fecrea-

[]

o] of

ols] lololsle]o cogeaaoooceeagoocoeooooocolzéﬁ

o|e

oo olelelo]e ooocooccaoocooooooocooaoooL

*Density is calculated based on Na, OH-, and AJO2-.
+Water wt% derived from the difference of density and total dissolved species.
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Single-Shell Tank 241-T-204
Total Inventory Estimate®
95:CL:::67.CY 467 CL 495 C1
1.74E+05 (kg)| 080kgat)] — - — -
2.98E-04 (kW) (02BTUM)|  — 22304 | 262604 | 334E-04| 3.68E-04
1.21 (g/ec) — — 115 117 124 126
Water wt%? 686 — — 62,1 64.9 728 752
TOC wt% C (w] 21 — — 2.03 2.07 214 214
Chemical 95:CL 6T CE: #67.C1 395 (1
Constituents; m kg (molefL) (mole/L) (mole/L) (mole/L)
[Na+ 423 B.06E+04 | 140E+04 3.03 326 517 6.08
A+ ] T K o 0 o o
Fe3+ (towl Fe) 0363 1.68E+04 | 291E+03 0341 0352 0374 0385
Cr3+ 6.05E-03 260 52| asop03| s3iE03] 6.77E-03] 7.46E-03
| $.55E-02 96IE+03 | 167E+03| 1eoE02| 38702 683E-02] 7.77E02
La3+ 3.38E-03 389 675]| 253603| 29703 378E-03] 4.17E-03
Figz+ o 0 ) o o o o
Zr (s Z1O(0F) | 0 0 0 ) 0 [ [)
Iﬁz» O [ o o o o [
Ni 1.42E-03 652 1201 y06E-03 | 125E-03| 237E-03| 661E-03
0 ¢ [ ] [ 0
4.54E-03 206 3381 339503 | 3.98E-03| so7e-03| 5.59E-03
0.244 BA1IE+03 | TAIET03 0.157 0200 0.289 0332
0.205 665E+03 | 1.1SE+03 0154 0180 0.230 0253
1.10 1.5SE+04 | 2.69E+03 1.04 1.07 1.14 117
123 629E+04 [ 1.09E+04 0917 108 137 151
3.20E-03 122 2121 176603 | 2.44E-03 | 4.05E-03| 497E-03
0244 12IE+04 | 2.11E+03 0.157 0.200 0.289 0332
S40E02 661E+03 | LISE*03 | 379E02| 637602 0.100 0.113
267E-03 212 369] 1.99E-03 | 2.34E-03| 298603 3.29E-03
0 0 0 ) ) 0 0
101 T30E+04 | 2.76E+03 0.180 0211 197 2.89
237602 696 2] 19702 208E02] 2656-02] 293E-02
C6H50T3- 0 0 0 o ) [) o
EA‘- 0 O 0 o 0 o o
HEDTA3- 0 0 0 0 0 o 0
[glycolate: 0 [ 0 0 [] [ 0
ncetate- 0 [ [ 0 0 0 0
oxalnic2- 106 774E+04 | 134E+04 1.01 o4 1.08 1.09
DBP 0 0 g [ 0 ) )
[Butanot o 0 0 0 0 o 0
NH3 1.236-07 1.TE03 | S.00E04] 523808 | s43E-08] 169E07] 22507
EC—N)&- O 0 0 ) 0 o o

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
1Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Mode] Rev. 4

| Single-Shell Tank 241-T-204
TLM Solids Composite Inventory Estimate®

Physical
Properties 95 C1: 6T Cl : +67 C1 +95:CI
Total TLM Wa| | 74E+05 (Lg)l (38.0kgah)f - — e e —
Heat Load 2.98E-04 (kW) (1 02BTUM)] 223E-04 | 262E04| 334E-04] 3.68E-04
Bulk Density 121 (gec) — 115 117 124 1.26
Void Fraction 03885 — 0.853 0.868 0.905 0914
Water wt% §8.6 — - 62. 649 728 752
TOC W% C (] 211 - — 2.03 207 214 214
Radiotogical 95 Cl: +67.CI " +67.C1::+95 CI
Constlmuuk CVL uCilg Ci (CVL) . (CVL) = (CUE) " {CVL)

$31E-09 440E-06 | 7TS4E-04 | 294509 [ 4.108-09] 6.63E-09] moTE-09

1 65E-09 136E06 | 237E-041 123509 | 1.45E-09 | 1.84E-09] 203E-09
Ni-59 4.6BE-10 388E-07| STELS[ 350E-10f 4.11E-10| 7.78E-10] 2.17E09
Ni-63 432E-08 3.576-05| 620603 333E.08| 3.79E-08 | 7.17E-08] 201E-07
Co-60 5.29E-10 438E-07| 7T60E-0S| 305E10| as4e-10] s91E10] 652610
Se-79 3ATE-10 288E-07 | SO0E-05[ 360E.10 | 3.056-10] 389E-10] 4.28E-10
51-90 1.72E-04 0.142 471 1298.04] 151E-04] 192E04] 2.12E-04
Y-90 1.726-04 0.142 247] 129804] 1S1E-04] 192E04] 2.12B-04
2r-93 1.65E-09 137606 | 23TE04] 123E09| 1.458-09] 184E-09| 203E-09
Nb-93m 1.36E-09 113606 | 196E04] 1.02E09] 1.20E09] 1.53E-09] 1.68E-00
Tc-99 1.14E-08 947806 | 1S4E-03| sssp00| 1.00E08| 128E-08] 1.41E-08
Ru-106 3.96E-16 328813 | STE-11| 296E.16| 343E-16| 4438-16] 489E-16
Cd-113m 4.62E-09 3826-06| SO4ED4] 345E.09] 4.05E09| s5.16E-09] 5.69E-00
Sb-125 6.10E-10 S0SE07| BTTEOS| 4s6E-10| s535E-10] 6.826-10] 7.52E-10
Sn-126 5.24E-10 4346-07| 7S3E05| 392610 4.60E-10] s86E-10] 646E-10
1-129 2 16E-11 179608 | 310E06| 161611 | 1.90E-11]| 241E-11| 266E-11
Cs-134 2.63E-11 217608 | 3T8EOS| 1o6E.11| 231B-11 ] 294E-11] 3.24B-11
Cs-137 1.95E-04 0.162 281] 146E-04] 171E04] 218804 ] 241E-08
Ba-137m 1.85E-04 0.153 2651 138E-04] 1.62E04] 206E04] 228504
Sm-151 1.31E-06 1.09E-03 01891 o82r07| 115E06] 147E06] 1.62E-06
Eu-152 1.72E-09 142606 | 247E04] 1ie00] 171809 1.73E-09] 173E09
Eu-154 8.48E-09 7.026-06 | 122603 | 634E.09| 7.456-09| 949E-09] 105608
Eu-155 1.55E-07 129804 | 223E02] 1 54E-07] 155607 ] 1.56E-07] 1.56E-07
Ra-226 7.76E-14 642E-11] 112E08| 5g0E-14| 6.81E-14] 8.68E-1a] 956514
Ra-228 4.99E-18 413E-45| TVTE-D3 ] 4o4E-18{ 497E-18] s5.01618] so3E1s
Ac-227 4.09E-13 339E-10] S89E08| 306513 | 350E-13{ 4.58E-13] 5.05E-13
Pa-231 9.ME-13 7826-10| 136B07[ 7066-13| 829E-13| 1.06E-12] 1.16E12
Th-229 9.65E-16 7.996-13| 1396-10] 957E.16| 961E-16] 968E-16] 972816
Th-232 436E-19 361E-16| 627E-14] 336E-19| 383E-19] 488E-19] 537610
U-232 $.06E-13 419610 727E-08] 379E13 | aaaE 13| sesE13] 6246713
U-233 231E-14 191E-11] 332605] 11E-14] 2.03E-14] 2.58E-14] 285E-14
U-234 2.52E-08 209605 | JS9E03| 129608 | 221E08| 287508] 3.11E08
U-235 1.12E-09 929807| 1SIEM4| g39E10] 985E-10] 126809] 138E09
U-236 2.20E-10 182E-07| 316EDS| 1 64E-10] 1.93E-10] 246E-10] 271E-10
U-238 2 56E-08 212805| 363E-03| 191608} 225E08] 28sE08] 3.16E08
Np-237 7.09E-1) S87E-08 | 1-02B-05| s30E.11| 622E-11] 7.93E-11] 8.74E-11
Pu-238 3.0IE-09 251606 | 435E-04| 226800 | 266E-09] 3.38E-09| 373600
Pu-239 438E07 363604 | 630B-02[ 327.07] 385E-07] 4.90E-07] 5.408-07
Pu-240 3.34E-08 31sg0s| SSIE03| 287.08| 333E-08) 4.30E-08| 4.74E-08
Pu-241 1.27E-07 105604 | 183E-02] 95008 | 1.02E07) 142E-07] 157607
Pu-242 5.88E-13 487-10| B4SE-08[ 439E.13[ s5.6E-13) 6.58E-13] 7.25E13
Am-241 3.58E-09 297606 | S15E-04| 568E.09 3.15E-09} 401E-09] 442809
Am-243 291E-14 241E-11 | 419B-091 218g14| 256E-14] 326E-14] 3.59E-14
Cm-242 3.50E-11 289608 | SOE06] 347511 | 348E-11] 3518-11] 3.526-18
Cm-243 7.53E-13 624-10| 1O8E-07[ 747613 [ 7.50E-13 | 7.56E-13] 7.59E-13
Cm-244 7.40E-13 6.13E-10 | 1.06E-07] 53E.13 [ 6.50E-13| 8.28E-13] 9.12E13

DECI HICT +67CT 798 C1
(Mor . (Mar (Mor:. (Mor

Totals M )
Pu 7.22E-06 (/)] - | 1.04E03| 5:39E-06| 6.34E-06] s.07E06] 890E-06
U 322604 | 53] 110 241E-04| 283E-04| 3.60E-04]| 397604

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-T-204

SMM Composite Inventory Estimate

<95 CL 67 CL. " +67:CL.-+98:CL

0 (kg) (1,00E-03 ﬂ — o —

0 (kW) ©BTUA) [) o [ )
o @) — — o 0 o 0
0 — — 0 0 0 0
o — ey [ 0 ° [}
98 Ch: 87 CL: i 467.CI 495 CL
CYL i (CVL] (CVLy " (O

alelelelele]elelelelele]leielelele]lec]lelelcle]le]clelele]elelc]elolelelo]ele]leleole]lele|e]a|=]=
slelelelele]e|ele]lele]elo]ele]elo]elele]lele]e]e]aliclc]leiclolecle]e]lola]=lolelcic]clol=]s|=]=

g
elole]elole]lelele]eclele]eole]e]lec]lecleleclaiclc]lelcle]elole]ale]=]laia]=]l=]al=]=]olc]ele]=]=]=

of Icoooeeeeeooooooeaeoaooocoooooacooooooooooocooo
ioaeaaaacoooooeeeeeeeeoeooaooeoooooooocoooocoo

otelele]elele]o]e]elelo]elelcle{a]s]olc]e|clo]c]lola]cle]o]elecfe]ole]elololeofjelolo]ele]o]e]

41CL 0 +67.CI: 495 C1.
M or  (Mor (Mor . (Mor
Totals M : )
Pu 0 (@/L)] [ 0 0 [
U I o] of of of o] of o

*Density is calculated based on Na, OH-, and AlO2-,
+Water wt% derived from the difference of density and tot! dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

[ Single-Shell Tank 241-T-204
Total lnventory Estimate®
Physical
Properties -98 CI' . -67Cl “+67 CI:: 495 CI
Total Waste L74E+05 (k)} (80kga)] — — — — o
Heat Load 2.98E-04 (kW) (02BTUM)|  — 2235-04 | 2.62E-04 | 3.34E04] 3.68E-04
Bulk Densityt 1.21 (glec) e — 115 117 124 1.26
Water wt%? 68.6 — e 62.1 649 728 75.2
TOC wt% C {(w] 211 — e 2.03 2.07 2.14 214
Radiological =98:CL: - -87.CL 367 CL +95.CI
Constitients CL pClg Ci (CVL) (V) (O {CIL)y
H-3 5 31E-09 440E-06| TOAE-04] 29409 | 4.10E-09] 6.65E-09| 8.07E-00
C-14 1.65E-09 136E-06 | 237E041 123E.09| 145E09| 1.84E-09| 203E-09
Ni-59 4.68E-10 3886-07| 6.TE-05| 350E-10] 4t1E-10] 7.78E-10] 2.178-09
Ni-63 4.32E-08 357605 | 621E03| 323508{ 3.79E-08| 7.17E08] 201E07
Co-60 5.29E-10 438507 TO0E-05[ 39sE-10] 4e4E-10]| soE-10] 6.526-10
Se-79 JATE-10 288E-07 | S0OE-05| 260E-10] 3.05E-10] 389E-10] 428E-10
Sr-90 1.72E-04 0.142 247] 129604 | 1.51E04] 192E04 | 2.12E-04
Y-50 1.2E-04 0.142 2471 129E04] 1.51E04 19204 | 2.12E04
25-93 1.65E-09 137E-06 | 237E-M] 123E-09| 145E09| 184E-09| 2.03E-09
Nb-93m 1.36E-09 11E0s] L9EM]| 1ooe09| 120800] 1538.09] 168E09
Te-99 1.14E-08 947E-0 | 164E-03| gssp.00 | 1.00E08| 1.28E-08] 141E-08
Ru-106 3.96E-16 328813 | STOE-I1{ 296E.16 3.48E-16| 4.43E-16] 489E16
Cd-113m 4.62E-09 382606 | SO4E-M41 345E.00] 4.05E.09| s5.16E09] s60E09
Sb-125 6.10E-10 5056-07| BITEOS| 4s6E-10] sase-10| 6.22E-10] 7.528-10
Sn-126 $.24E-10 43407 7SIEOS[ 3926 10( 4.60E-10] ss6E-10] 6.46E-10
1-129 2.16E-11 179E-08 | 3-JOB-06 | 161E-11]| 1.90E-11]| 241E-11] 2.66E-11
Cs-134 2.63E-11 2176-08 | STAE-06[ 106E-11f 231E-11] 2.04E-11} 3.24E-11
Cs-137 1.95E-04 0.162 2801 146E04] 1.71E04] 2.18E-04| 241E-04
Ba-137m 1.85E-04 0.153 265] 1.38E-04| 1.62E04] 2.06E04| 228E-04
Sm-151 1.31E-06 1.09E-03 0183] o9sok07| 115E06| 1.47E06| 1.62E-06
Eu-152 1.726-09 142606 | 247E-04] 171609 171B09] 1.73E-09] 1.73B-09
Eu-154 848E-09 7.02E-06 | 122E03 | 634500 7.45E09] 9.49E09] 1.05E-08
|Eu-155 1.55E-07 129E-04 | 223E02| 1y 54E-07| 1.55E-07| 1.56E-07] 1.56E-07
Ra-226 7.76E-14 642E-11| 112E08| 505 14| 68IE-14] 8.68E-14] 0.56E-14
Ra-228 4.99E-18 413615 | 7TATE-13| 404E-18| 497E-18) soie-1s] so3E-18
Ac-227 4.09E-13 339E-10| S89E-0B[ 306E13 | 3.59E-13| 4.58E-13] so0sE-13
Pa-231 94E-13 782E-10] 136E-071 706E-13 | 8.29E-13 | 1.06E-12] 1.16E-12
Th-229 9.65E-16 799813 | 139E-101 957516 9.61E-16| 9.68E-16] 9.72E-16
Th-232 4.36B-19 361E-16| 627E-141 326E.19] 383E-19] 488E19] 537E.19
U-232 $.06E-13 419810 T2TE081 373813 ] 4.44E-13]| 5.66E-13| 6.24E-13
U-233 231E-14 1916-11 ] 332091 1 72E-14] 2.03E-14] 2.98B-14]| 285E-14
U-234 2.52E-08 209E-05 | 363E03| 1op-08| 2.21E-08| 282E08| 3.11E08
U-235 1.12E09 929E-07] IGIE04] g395.10| 98sE-10] 1.26E-09| 1.38E-09
U-236 2.20E-10 182607} 316EO5| 1 6ag-10] 1.93E-10] 246E-10] 271E-10
U-238 2.56E-08 232808 | 363E-03| 1 915-08| 2.25E-08| 2.86E-08] 3.16E-08
Np-237 7.09E-11 5876-08 | 102E-05| s30B.11| 6.22E-11] 7.93E-11] 8M4E-1
Pu-238 3.03E-09 251806 | 43SE-04| 226E.00| 266E-00| 338E09] 3.73E09
Pu-239 4.33E-07 3.63E04 | S30E02] 3295.07] 3.85E-07] 490E07]| 5.40E-07
Pu-240 3.84E-08 318605 | SSIEO3| 2g7p-08| 3.38E-08| 430E08| 4.74E08
Pu-241 1.27E-07 1056-04 | 183ED2{ 950E-08] 1.12E07| 142807] 157E-07
Pu-242 $ 88E-13 487E-10| B4SE08| 439E.13] 5.16E-13 | 6.58E-13| 7.25E-13
Am-241 3.58E-09 297E-06 | 31SE-041 263E-09] 3.15E-09| 4.01E09] 442809
Am-243 291E-14 241E-11{ 419E-09| 213E-14 | 2.56E-14| 3.26B-14] 3.59E-14
Cm-242 3.50E-11 239E-08 | SO3E06 [ 347611 [ 3.48E-11] 3siEn1] 3s2E11
Cm-243 7.53E-13 624E-10 | VOBE-OT[ 747513 [ 7.50E-13| 7.56B-13| 7.59E-13
Cm-244 7.40E-13 6.13E-10 | 1.06E-07 | 55313 [ 6.50E-13| 8.28E-13]| 9.128-13
DXL %71 +6ICL 95 C1
Mor 5 (Mor 5 (Mor - (Mor
Totals M
Pu 7.22E-06 (/)] — 1.046-03 | 530E06[ 6.34E-06] 2076-06| 8.90E-06
U STEN| 635 10[ 241804 283804] 3.60B-04] 3.57E-04

*Unknowns in tank solids inventory are assigned by Tank Layering Modei (TLM).
1Volume average for density, mass average Water wi% and TOC wt% C.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-TY-101
Total Inventory Estimate*

95 CI - -67CI - +67.C1 495 CI

691E+05 (kg)| (i18kga))  — - - - —
0757 (W)|  (2.58E+03 BTURY] e 0.708 0.8 0.788 0874
155 (g/cc) — — 129 134 158 162
'Water wt%t 35.6 — — 523 54.4 71.3 75.6
[TOC wt% C (w| 0.256 — — 0.283 0.290 0.342 0.356
Chemical 95.CL. 67 CL+67.CL: 495 (]
Consmnmui mole/L Pp! kg - (mole/L) (mole/L) (mole/L) {mole/L)
[Na+ OLE+05 | 6.97E+04 1.94 2.91 731 8.03
A3+ 3.53E-03 615 4251 173603 | 324E03| 6.02E03| 634503
[Fe3+ (iotal Fe) o4 3I1E+03 | 284E+03 0.107 0113 0115 0116
[Cr3+ 282E03 949 6561 236E-03| 2BIE-03| 3.36E-03| 3.09E-03
|Ei+ 0.135 1.83E+04 | 1.26E+04 0.128 0.132 0.139 0.143
[La3+ 0 [ o ] 1] 0 0
[Hg2+ 2.04E-06 0.264 0.1821 198606 | 201E06| 3.73E-06 | 495606
Zr (as ZrO(OH)2 147E-02 865 398] o93e03| 123502| 1.71E02] 194E02
0 0 ¢ [ [ 0 [
0121 AKOE+03 | 3.18E+03 0.117 0117 0.122 0123
[ 0 ¢ [ 0 0 [
o 0 ¢ [ [] [ [
0181 T69E+03 | 3.24E+03 0139 0.160 0.203 0224
7.10E-03 17 1241 415603 639E-03[ 9.41E03]| 781E03
758 T Z84E+04 | 196E04 253 257 261 2562
NG3- 371 TA9E+05 | 1.03E+05 0,385 0,800 375 397
NO2- 0415 1.23E+04 | B.52E+03 0.371 0.393 0.449 0433
CO32- 0218 8456103 | SBAE03 0.151 0.195 0.245 0259
PO43- 0773 474E+04 | 3.28E404 0317 0.465 0.853 0.867
5042~ 53702 333E403 | 2306403 | 2.76E02| 476E.02| 744E02 0317
7 (s 51032.) T84E02 T42E+03 S84 | 288E.02| 280502 0.182 0282
F- 0,164 2.00E+03 | 1.39E+03 0.152 0.163 0.495 0.946
S 3.74E402 e ] 3921 192602 323E02 0.167 0.186
C6H5073- 0 0 0 o 0 [] o
EDTA4- 0 [ 0 o 0 o [
[HEDTAS- © 0 [ o o o [
glycolate- 0 o 0 0 0 0 0
aceate- 0 O 0 o 0 o )
oxalate2- ] g o o ) o o
DBF 6.326-06 0858 0593 | 112E-07| 384E-06| 1.06E-05| 7.48E-06
|utanol 6.32E-06 0.303 0209 12807 384E-06| 106E-05| 7.48E-06
NHD 2.64E-02 2% 01| 2246-02] 262602] 3.19502] 2388E-02
[FeCroe- 6.36E-02 1.1IE+04 | 768E+03 | 636602 6.36E-02] 636E02| 6.36E-02

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
Water wt% derived from the difference of density and total dissolved species.
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

l Single-Shell Tank 241-TY-101

SMM Composite [nventory Estimate

Physical
Properties

95 Ci

-67Cl

+67 CI:.:+95:CI

(3.00E-03 kgal)

Total SMM W 0 (kg)
Heat Load 0 (kW) (0 BTUs)|

Bulk Density® 0 @eo) —

oo

Water wt%t 0 —_—

TOC wt% C (w]

Radiological
Constituents CiL. uCi'g

Ci

-95:C1
{CiL)

47C
{CiL)

+67CE

H-3

%
g

C-14

Ni-59

Ni-63

Co-60

Se-79

Sr-90

Y-90

Z2r-93

Nb-93m

Tc-99

Ru-106

Cd-113m

Sb-125

Sn-126

Np-237

Pu-238

| Pu-239

Pu-240

Pu-241

Pu-242

Am-241

Am-243

Cm-242

[Cm-243

]

I3

>

@
olelelolclo]elelelelele]lelele]lelelc]lele]e]ele]e]a]o]eclclclcle]ale]=is]cleo]ole]o]e]e]o]le]e]e
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*Density is calculated based on Na, OH-, and A102-.

+Water wi% derived from the difference of density and total dissolved species.
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TANK 241-TY-102 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 4th gtr 1953 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1979 Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank none
Integrity Sound Total Risers 15
Assumed Leaker - WASTE VOLUME (HANLON 19961)
Interim Stabilization (I1S) Sept 1979 Total Waste Volume 64,000 gal
Partial Interim Isolation (P1) - Waste Type NCPLX
Intrusion Prevention (IP) Dec 1982 Drainable Interstitial Liquids 14,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number(s) Size Saltcake 64,000 gal
3 4in Sludge 0 gal
5,8 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 60°F Date July 7, 1987
Maximum Temperature 64.76°F Montage Number 94080233-50CN
Date Sept 2 - 17, 1996 Photo Set Number 87-03833
Elevation from tank bottom 20.95 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Auto and Manual ENRAF
Minimum Temperature 56.12°F Max Level 329in
Date March 6 & 9 - 13, 1996 Date Sept 26, 1996
Elevation from tank bottom 295 ft Min Level 31in
Riser Number 4 Date Oct 25, 1993
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HNF-SD-WM-ER-351, Rev. 1

BL
WASTE TYPES 1c B evap TANK_INFO: REFERENCES
TIME LINE £8 R o CONSTRUCTED 1951-1952 % ANDERSON 1990
(ANDERSON 1990} RIX NCPLX NOMINAL CAPACITY: 758,000 GAL *%  WELTY 1988
TBP %Sl;_iog]QTg?M, E‘}FEFROC%T RADIUS KNUCKLE *%% BORSHEIM AND KIRCH 1991
AM ANK ©  HANLON 1996l
PRIMARY ADDITIONS T1SLTCK 0o VAIL 1985e
TIME LINE WTR NOTES:
(AGNEW 1995) 1) TRANSFER SOURCES AND DESTINATIONS
* ARE NOT AVAILABLE FOR ALL LEVEL
= CHANGES. FOR MORE DETAILS ABOUT
I TRANSFER INFORMATION SEE
z = 3 9 ANDERSON 1990.
7 S . 2) INTERSTITIAL LIQUID LEVEL IS UNKNOWN.
oo 2 § Pl VOLUME 3) IN JUNE 1993, INTERIM ISOLATION WAS
So Y5 3 < 4 (GALLONS) REPLACED BY INTRUSION PREVENTION.
Hi YR 2 2 — 870,500
Cagp 0% X Yo, X E GLOSSARY OF WASTE TERMS:
26° 3121 2% * . — 837,500 FOR MORE COMPLETE DEFINITIONS
o2 ) © %325 SEE APPENDIX A.
T o - ool dT, — 804,500 | . FIRST CYCLE DECONTAMINATION WASTE
Ve o o I =cC3% BL: B-PLANT LOW-LEVEL WASTE
24’ 288"t < el en = 771,500 | gg: EVAPORATOR BOTTOMS
L Phw EVAP:  EVAPORATOR FEED
T b — 738,500 FD: FEED DILUTE
. NCPLX:  NON-COMPLEXED WASTE
22' 264"+ x o — 705,500 Oww: PUREX ORGANIC WASH WASTE
' ¢ P o, SOOI MG T
+ o N — L : E 1951-5
2 © 672,500 WTR: WATER
20' 240"+ e £ — 639,500 LEGEND
et ]
1 3 _ TOTAL WASTE LEVEL {SUPERNATE)
I 608500 1 . TOTAL WASTE LEVEL {SCLIDS)
18' 218"+ 3 — 573500 | -———- SOLIDS LEVEL
h 2 4+ -+ 44 ASSUMED SOLIDS LEVEL
T o — 540,500 /] S0LIDS
16' 192"+ g — 507,500
+ iﬁ — 474,500
14' 168"+ s w — 441,500
2 1)
T a i — 408,500
19" 1427 L = & — 375,500 TY TANK FARM
= N [t
1 =, % — 342,500 CASCADE
V\a‘ ~
10" 1207+ I — 309,500 @ 101
QO)
< Z
1 "o B — 276,500
8 96" SN Z — 243,500
35 < o~ s
T %2 EoR - 210,500
. KNUCKLE S SN
6 72 —fTop ws & w = — 177,500
>5 = Lui
- EE 3 v 8 — 144,500
g o
4 4874 2z & I — 111,500 U.S. DEPARTMENT OF ENERGY
— - Richland Operations Office
1 - 78500 FLUOR DANIEL NORTHWEST. INC.
) N KNUCKLE 241-TY-102 SINGLE-SHELL TANK
z 2 'fBOWOM — 45300 | wASTE & LEVEL HISTORY 1953-1996
i DISH BOTTOM ~ 12,500 SOUND/STABILIZED TANK
o ? WATCH LIST: N/A
O O I T T T T ] T T T 1 1 O SIZE | BLDG NO. DWG NO. - DATE
1945 50 B 241 ES-TKS-E129 |ve
SCALE NONE Juoz no. EMEET 1 of 1
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HNF-SD-WM-ER-351, Rev.

241-TY-102

12C

SLUICE PIT
A"

NORTH

CONDENSER
HATCHWAY

13 1
N2 0, Q, O ? o N1
0" FLUSH
PUMP PIT PIT
241-TY-02A o2

¢
§EHICE PIT NS
N6

Ref: Alstad 1993
H-2-73092, Rev. 2
H-2-72082, Rev. O

TANK RISER LOCATION

Approximate Grade Elevation 204.2m [669.9ft]
(Pianka 1995)

T A T ARIRIR
0.38m [1.25ft] CONCRETE-——;

W/ 9.53mm [3/8in]
WATERPROOFING

4.07m [13.35¢t]

22.86m [75.00ft]

0.38m [1.25ft]
CONCRETE
6.35mm [1/4in]
STEEL LINER W/
9.53mm [3/8in]
WATERPROQOFING
ALL AROUND

7.94mm [5/16in]
STEEL LINER W/

9.53mm [3/8in) " ¢
WATERPROOFING / X /
9.53mm [3/8in] TOP OF DISH ELEVATION

STEEL LINER W/ 190.90m [626.33f1]

50.8mm _(2in] GROUT

AND 9.53mm [3/8in] Ref:
WATERPROOFING ef:

7.32m [24.00ft]
Liner Height

a

r0,30m [1.00ft]

H-2-2244, Rev. 2
H-2-2245, Rev. 3
H-2-2567, Rev. 1
NOT TO SCALE
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HNF-SD-WM-ER-351, Rev. 1

HDW Model Rev. 4

Single-Shell Tank 241-TY-102

Total inventory Estimate®

95 CI - 67 CI = +67Cl 495 Cl

3.776+05 (kg)) (64.0 kgal) — — -
0220 (kW) (781BTUMD] 0.183 0.192 0244 0.300
1.56 (g/cc) - — 1.23 130 159 164
Water wi¥at 43.2 - e 395 416 605 66.5
TOC wt% C (w] 0.160 — — 0.135 0.147 0.191 0.202
Chemical 95 Cl-67.CL: 467.C1 498 C]
Constituents| m gmole/L) (mole/L) (mole/L) (male/L)
Na+ 1.70E+05 | 6.40E+04 535 674 122 13.1
AT+ 578E+03 | 3 69E+03 0.502 0532 059 0627
Fel+ (total Fe) 2.19E+03 826| s31E-02| s9RE02]| 623E-02} 63SE-02
Cr3+ 1.53E+03 57| 39902| 4318-02] 470B-02| 4.75E-02
Bia+ T.04E+03 3911 340E03] 626E-03] 8.57E-03| 9.14E-03
a3+ 39SE0S| 149E05| 3.57E-10| 3.99E-10| 486E-10| 528E-10
[Hga+ 0962 0362 | 732E-06| 7.39E-06| 9.44E-06] 1.09E-05
Zr (as ZrO(OH)2| 338ED4 210 790] 304504 | 345E.04| 446E 04| 437E04
Fo2+ 4 TIE0R 610 D) 3NEM| 42E0M] 525E04] sT4E04
Ni2+ 8.07E-03 304 115| 307603 | 3.48E-03 | 9.32E-03 | 9.58E-03
S+ 0 0 J 0 [ 0 0
Mnd+ 1.126-03 397 1501 37sE-04| 997E-04| 1.25B-03| 137E-03
Ca2+ 5.59E-02 1ME+03 5431 175E02] 437602 6.07E-02| 653E-02
= 3.00E-02 753 284| 236E-02| 272E-02| 3.505-02| 343E-02
OH- 362 T95EF04 | 1A9ES0R 337 349 374 387
NO3- 632 2.52E+05 | 9.SOE+04 211 278 636 660
NO2- 0398 2.66E+04 | 1O0E+04 0.792 0838 0974 1.01
CO32- 0.263 1.02E+04 ] 3.83E+03 0.155 0217 0.319 0.329
FO43- 05635 T8BEF04 | 146E+04 0.102 0278 0728 0.745
5042- 0.152 939E+03 | 354E+03 | 9.53E-02 0.128 0.197 0481
i (as Si032-) 365802 69] 48| 329E02| 347E02] 470E02] 574E-02
F- 8.33E-02 1.02E+03 383 744E02) 815E02] 961E-02| BMEO2
- 0124 28IEH03 | 1.06E+03 | §50E-02 0.106 0.281 0303
C6H5073- 7.43E-03 903 340| 673603 | 7.07E-03| 779603 8.13E-03
EDTA4- 1.55E-03 K2 108] 6OIE04) LOTE03| 2.04E-03 | 232E-03
HEDTAS- Z71E-03 477 180 | go1E-04| 1.73E-03 | 3.69E.00 | 4.64E-03
giycolate- 2.09E02 LOIE+03 3801 1.16E-02| 1.62E02] 257TE-02| 3.03E-02
acctate- T29E-03 90 184] 104E03 | LI17E03| 14203 | 1.54E-03
oxalate2- $.79E-10 328E-05| 124E-05| 533E-10] $5.S6E-10| 6.03E-10) 6.26E-10
DBP 631E-03 853 321 | s544E-03] s87E-03| 6.75E-03| 7.17E-03
[Butanol 631E03 301 13| 544603 [ 587E-03 [ 675603 7.17E03
NF3 6.00E-02 656 47| a90e02] 548E-02] 6.53E02| 7.04E-02
Fe(CN)b4- 0 0 0 o [ 0 °

*Unknowns in tank solids inventory arc assigned by Tank Layering Model (TLM).
+Water wt% derived from the difference of density and total dissolved species.
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TANK 241-TY-103 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd qgtr 1953 Diameter 75 ft
Removed from Service - Bottom Shape Dish
Inactive 1976 Nominal Capacity 758,000 gal
Watch Lists none Cascade Tank to 241-TY-104
Integrity Assumed leaker Total Risers 14
Assumed Leaker 1973 WASTE VOLUME (HANLON 19961)
Interim Stabilization (IS) Feb 1983 Total Waste Volume 162,000 gal
Partial Interim Isolation (P1) - Waste Type NCPLX
Intrusion Prevention (IP) Oct 1984 Drainable Interstitial Liquids 5,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids O gal
Riser Number(s) Size Saltcake 0 gal
15, 18 4in Sludge 162,000 gal
7,8 12in Supernatant 0 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 66°F Date Aug 22, 1989
Maximum Temperature 136.94°F Montage Number 94080233-30CN
Date Oct 1, 1976 Photo Set Number 89-082239
Elevation from tank bottom unknown WASTE SURFACE LEVEL
Riser Number 7 Devices Auto and Manual ENRAF
Minimum Temperature 55°F Max Level 66 in
Date Oct 3, 1976 & Feb 15, 1977 Date July 6, 1992
Elevation from tank bottom ] 4.60 ft, 6.60 ft, 8.60 ft, 18.60 ft|| Min Level 63.15in
Riser Number 4 Date July 19, 1995
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HNF-SD-WM-ER-351, Rev. 1

\;YASTE TYPES }gp 6% 1BE sz TANK INFO: REFERENCES
IME LINE CONSTRUCTED 1951-1952
(ANDERSON 1990} TBP LW, TP NOMINAL CAPACITY: 758,000 GAL or ANDERSOM 1990
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE *#%% BORSHEIM AND KIRCH 1991
PRIMARY ADDITIONS 1CFeCN | WTR x 75 FOOT DIAMETER TANK © HANLON 1996
—
TIME LINE UR :
[AGNEW 1995) 8 NOTES:
- 1) TRANSFER SOURCES AND DESTINATIONS
[y ARE NOT AVAILABLE FOR ALL LEVEL
g CHANGES. FOR MORE DETAILS ABOUT
) TRANSFER INFORMATION SEE
z =z B x = ANDERSON 1990.
= H, E >.I_< = 2) INTERSTITIAL tIQUID LEVEL IS UNKNOWN.
L
O oz ¥ © & * VOLUME 3) IN JUNE 1993, INTERIM ISOLATION WAS
YL ¥c 3 - = GALLONS REPLACED BY INTRUSION PREVENTION.
g v e R % 2o & — 870,500
. o :
08 3127 — 38 . 5 W GLOSSARY OF WASTE TERMS:
A Xox ® k< Sy — 837,500 FOR MORE COMPLETE DEFINITIONS
39 - = P A4 % T ¥ SEE APPENDIX A.
4 o 2 *x o @ Sk — 804,500
| : N N h o e ERSREOTion et
' S s @ YTz 2 - - 1CFeCN:
24 288 S . & 3 2° 3 = 771,500 BL: B-PLANT LOW-LEVEL WASTE
™ TOofx &I g cw- COATING {CLADDING) WASTE
1 — = — 738,500 DW DECONTAMINATION WASTE
g & N OWW: PUREX ORGANIC WASH WASTE
22' 2647+ °% v b — 705,500 R: REDOX HIGH-LEVEL WASTE
sz g Ré)é TRgD(s)XTIONP EXC;{AN](_}EE WASTE
+ | _ TBP: IBUTYL PHOSPHA -
€5 o N 672.500 UR: URANIUM RECOVERY WASTE
20' 240"+ *: = e 5 et — 639,500 WTR: WATER
~ [
L [}
i e o & — 606,500 LEGEND
18' 216"+ = & g x — 573,500 TOTAL WASTE LEVEL (SUPERNATE)
8 put I 8 " ———wmw TOTAL WASTE LEVEL (SOLIDS}
1 & @ 3 ° w — 540,500 | —-———-— SOLIDS LEVEL
16 1977 L 2 N z S) _ 4444+ ASSUMED SOLIDS LEVEL
§ = g i 507,500 === INTERSTITIAL LIQUID LEVEL
T S8 2 @ — 474,500 77 7) souips
14 18574 L é*a 5o % — 441,500
= = —
T A 8> % B2 — 408,500
' » oz o
12/ 1447+ E e 8 — 375,500 TY TANK FARM
Nk o -
1 S B3g E 342,500 CASCADE
10" 120"+ o ~ %3 2 =0 = 306 500 —
Zowog p 2% g 309,500 102)={101
+ [ — <
= E é g é 2 z > — 276,500
8 96+ " 254 4 29 8 = 243,500
2 o w =
1 A — A o > [ o _
KNUCKLE 1 v / // ‘l L = 210:500
i ” S
6 72 *-I/fTOP / Ly — 177,500 @ @
b — 144,500
4" 48"+ — 111,500 U.S. DEPARTMENT OF ENERGY
Richland Operations Office
1 — 78500 FLUOR DANIEL NORTHWEST, INC.
o' gL /T ENICKLE 45,500 241-TY-103 SINGLE-SHELL TANK
’ WASTE & LEVEL HISTORY 1953-1996
7 ~—DisH BOTTOM — 12500 | ASSUMED LEAKER/STABILIZED TANK
, . ] WATCH LIST: N/A
0 0 | AL B - QO [siE 5 o TWE 1O BATE
ks 5 8| 2 | ES-TKS-E130 s
SCALE NONE Juos no. TFreer 1 or 1
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HNF-SD-WM-ER-351, Rev.

241-TY-103

CONDENSER
HATCHWAY

18
o]

T

NORTH

N4

3 7
N3 o O @ O o g;
WEIGHTD )
FACTOR
ENCL ©2 (135
FLUSH 12
PIT )
'e) PUMP PIT NS
3 241-TY-03A
MH g
Alstad 1993

H-2-73088, Rev. 4
H-2-72083, Rev. 0

TANK RISER LOCATION

Approximate Grade Elevation 204.8m [671.8f1]
(Pianka 1995)
il AR
0.38m [1.25ft] CONCRETE
W/ 9.53mm [3/8in] }
WATERPROOFING

TR

4.07m [13.35ft]

0.38m [1.251t]
CONCRETE
6.35mm [1/4in]
STEEL LINER W/
9.53mm [3/8in]
WATERPROOFING
ALL AROUND

7.94mm [5/16in]
STEEL LINER W/

22.86m [75.00ft]

7.32m [24.00ft]
Liner Height

0.30m {1.00f1]

9.53mm [3/8in] — % ﬁf
WATERPROOFING / /
9.53mm [3/8in] TOP OF DISH ELEVATION
STEEL LINER W/ 191.21m [627.33ft]
5048??3[2in] [gR%U'li
AND mm / 8in,
; Ref: H-2-2244, Rev. 2
WATERPROOFING H-2-2245. Rev. 3
H-2-2567, Rev. 1

NOT TO SCALE

-426-
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HNF-SD-WM-ER-351, Rev. |

HDW Model Rev. 4

I Single-Shell Tank 241-TY-103
Total Inventory Estimate®
Physical
Properties 98 CI ' 47 CIL +67.CL 495 CI
Total Wastc 9.34E+05 (kp)] (62kgal)] — — — —
Heat Load 0.705 (kW)]  (24iE+03BTUMN| — 0.678 0691 0.719 0.732
Bulk Densityt 1.52 (g/ec) — — 1.23 128 1.69 154
Water wi%? “3 — — 44.1 330 67.7 74.7
TOC wt% C (w] 0.205 oo e 0.199 0.185 0244 0255
Chemical 98 CL:: 67CL  467CL #95 Cl
Constituents| - “mole/L ppe kg - (mole/l) (mole/L) {mole/L) (mole/L)
Na+ 343 T27E+05 | 1.19E+03 301 360 118 280
A3+ 0285 S.04E+03 | 471E+03 0252 0.268 0.302 0318
Fe3+ (ol F&) 0625 229604 | 214E+08 | 329E.02 0.578 0.631 0637
798| 7461 205E02| 221E02] 239E-02| 243E-02
B.52E+03 | 795E+03 | ssE.02| 6.02E-02] 6.39E-02| 6.56E-02
2.11E051 197E-05| yask.10| 209E-10f 253E-10] 2.75E-10
0355)  0335| sa4506] 260E06] 276506 | 280506
420 392] 476E-03| 5.86E-03] 8.17B-03 | 928603
345 3221 200604 226E-04| 281E-04| 307E-04
220E403 | 206E+03 } 567602 | 5.698-02] 5.74E-02 | 5.76E-02
0 0 0 0 [) [
21.0 196 456E04]| 51BE04| 64TE-04| 7.09E-04
S41E+03 ) SOSE+03 | 759E02| 7.85E-02 0.229 0.251
416 3891 120802 1388-02| 186E-02] 1.89E02
4.9TEHM | 4.64E404 267 431 452 4.58
248E+05 | 231E+0S 0.959 1.37 9.67 6.13
1.91E+04 | 1.78E+04 0.568 0.580 0.721 0.736
122E+04 | 114E+04 0.142 0.170 0337 0355
1.09E+04 | 1.02E+04 0.148 0.155 0.194 0.236
S20E+03 | 485E403 | 520602 6.10802 0.104 0.107
%] 811 247602 2478 02| 9.76E-02 0.145
1.07E+03 9951 807E02) 8.26E-02 0243 0457
1.56E403 | 146E403 | 471E-02| 5.26E-02| 8.14E-02 0.140
[CEH5073- 3.60E-03 446 4171 3338-03| 346E-03 | 3.736-03 | 3.36E-03
E«- 1.55E-04 294 2741 1.15E-04| 1.35E-04] 1.76E-04 | 1.96E-04
[HEDTAS- 1.09E-04 197 184] 201E.05| 6.83E-05| 151E-04| 10104
gtycolate- 7.20E-03 355 331] 364E-03| 5.38E-03] 9.02E-03] 108E-02
acente- 6.46E-04 250 24| s23E04]| s83E04] 700804 | 7.69E-04
oxalate2. 3.03E-10 17SE05 | 1.63E-0S | 350E-10] 291E-10] 3.15E-10] 3.26E-10
| 3.28E-03 453 4231 234503 | 3.06E-03 | 3.51E-03 | 3.72E403
[putenal 328E-03 160 149] 284603] 3.06E-03| 35iE03] 3.7m2E03
NH3 2.86E-02 3 298| 230E-02] 257E-02] 3.14E02| 343E-02
Fe(CN)64- 3.02E-02 S3TEH03 | SOIE+03 | 302E-02| 3.026-02| 3.028-02] 3.02E-02

*Unknowns in tank solids inventory are assigned by Tank Layering Model (TLM).
+Water wt% derived from the differonce of density and total dissolved specics.
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HNF-SD-WM-ER-351, Rev. 1

HDW Modsl Rev. 4

L Single-Shell Tank 241-TY-103

SMM Composite inventory Estimate

Physical

95 CI° -67C) - +67C1_+98 Cl

2.71E+0S (kg_)'; (540kgah)] - . — — —
0.232 (kW) (793 BTU/r) — 0.205 0218 0.246 0.260

Bulk Density* 1.33 o)} — — 1.29 131 133 134
Water wi%t 56.1 . —— 545 552 57.9 59.9
TOC wt% C (w 0.215 —_ —_— 0.192 0.203 0.227 0.238
Radiological <95 CL '467.CL: +67Cl: +98:Cl
Constituents CUL nCilg Ci (CIL) (CUL) - {CVL) - (C/L)
H-3 1.17E-04 8.81E-02 29| 687E05| 68TES| 124E-04 | 132E-04
C-14 1.67E-05 1.26E-02 340 657E-06| 6.57E-06] 1726-05] 178E05
[Ni-59 1.28E-06 966E-04 (. 0.262| B0SE-07] 8.08E-07| 131E-06| 1.33E06
Ni-63 1.26E-04 9.47E-02 25.7] 7.47E-05] 787E-05] 128604 1.30E-04
Co-60 1.81E-0S 1.36E-02 370 655606 | 6.55E-06 | 189E-05] 196E-05
Se-79 1.67E-06 1.26E-03 0342] 1036-06| 1.03E06| 1.90E-06] 2.13E-06
Sr-90 5.29E-02 39.9| 10BE+04| 490E-02| 5.04E-02| 5.58E-02| 562E-02
Y-90 5.296-02 399 | LOBE+04 | 307E-02| 307E-02] 545602 5618-02
Zr-93 8.22E-06 6.19E-03 1681 5008061 5.00E-06] 938E-06] 105E-05
Nb-93m 5.95E-06 449E-03 1221 3.0E-06]| 3.70E06 | 6.77E-06 | 7.55E-06
Te-99 1.196-04 2 97E-02 243 314605 | 997E-08 | 138E-04| 1.5TE-04
Ru-106 3.07E-09 2326-06| S29E-04]| 158609 | 1.58E-09| 3.41E-09]| 3.71E-09
Cd-113m 4.26E-05 1.21E402 872 233605 233E05| 4.96E-05| 5.63E-05
Sb-125 7.63E-05 5.75E-02 156 263E05) 2.63E05] 7.97E-05 | 831E-05
Sn-126 2.52E-06 1.90E-03 0515 | §55E-06 | 1.55E-06| 287E-06| 3.20E-06
1-129 229E-07 1 73E-04 | 469E-0Z| 157E-07| 1.926-07| 267E-07[ 3.03E-07
Cs-134 1.23E-06 9.29E-04 0.252] 375E-07| 1.05E-06| 142E-06| 1.59E-06
Cs-137 0.166 125 ] 340E+04 0.138 0.152 0.181 0.195
Ba-137m 0157 119 | 3.22E+04 0.130 0.138 0171 0.185
Sm-151 $.88E-03 443 | V20E403 | 3626-03 | 3.62E-03| 6.69E-03 | 747E-03
Eu-152 1.75E-06 1.32E-03 0.358] 953E07| 9.53E-07| 1.84E-06] 193E-06
Eu-154 2.87E-04 0.216 SBT] 1266-04 | 1.26E-04| 3.4SE-04] 3.68E-04
Eu-155 1.04E-04 7.82E-02 212| 562E-05| $.62E-05] 1.11E-04]| 117E-04
Ra-226 7.98E-11 602E-08 | V6IE-05 [ sogE-11] S9BE-11] $70E-11] 9.40E-11
Ra-228 1.49E-07 112604 | 305E02| 563E-08| 1.02E-07 | 204E-07| 263E-07
|Ac-227 5.26E-10 397607 VOSE-OA| 410E-10| 4.10E-10| S68E-10] 6.09E-10
Pa-231 2.34E-09 1778-06] 4T9E-04} 17908-09] 170609 2.58E-09 | 280E-09
Th-229 3.44E-09 2608-06 | 7TO4E-04{ 1 41E00| 240E-09| 4.65E-09| 594E09
Th-232 9.0SE-09 682606 | V8SE03 | 391609 | 6436-09| 1.17E-08] 142E08
U-232 743E-07 5.60E-04 0.152| 3706-07| $.526-07| 9.63E-07] 120E-06
U-233 2.85E-06 2.15E-03 0582} |42E-06 | 2.12E-06 | 3.69E-06 | 4.59E-06
U-234 $.T2E-07 431E-04 01177 545E07] 563E-07] 5.79E-07]| $84E-07
U-235 2.29E-08 1.73E-05 | 468E-03| 218E-08| 225E-08) 232E08| 2.34E08
U-236 1.87E-08 141E-05 | 383E-03| 1.79E-08| 186E-08| 1.80E-08| 190E-08
U-238 6.31E-07 $.14E-04 0.139] 656E07| 672E07| 688E-07] 6.92E-07
Np-237 4.30E-07 324604 | 878E021 307E-07] 367E07| 493E-07| $5.54E-07
Pu-238 6.64E-07 $.01E-04 0.136| 520E07| 5.90E07| 7.38E-07| 8.09E-07
Pu-239 2.38E-05 1.80E-02 437} 201605 220808 257B-05| 2.7SE-05
Pu-240 388E-06 2.92E-03 07921 319606 3.53E06] 4.23E-06| 456E-06
Pu-241 4.35E-08 328502 889] 336E05| 38SE-05| 48SE-05| $3IE-05
Pu-242 235E-10 1.776-07] 4B0B-0S| 176E-10| 205E-10]| 265E-10| 2.94E-10
Am-241 2.82E-08 2.13E-02 577] 2.14E05| 247E-05] 3.17E-05| 3.51E-05
Am-243 9.75E-10 735607 | 199E-04]| 760E-10| 8.63E-10] 109B-09] 1:20E-09
Cm-242 6.71E-08 506E-05 | 137E-02] 344E-08| 3.44E08| G96E-08] 721E-08
Cm-243 622E-09 469806 | 12TE-03 | 3.10E-09] 3.10E-09]| 652E-09| 6BIE-09
Cm-244 6.55E-08 494605 | 134602 333E-08 | 3.33E-08| 764E-08| 834E-08

] 87 +67.CL 495 CI

(Mor :(Mor . (Mor . (Mor

Totals M
Pu 3.26E-04 (g1)] e [ 657E02] 256E04] 291E-04] 3.62E-04 396E-04
0 638603 | T15E+03 | 311] 0603 | 627603 | 647E03[ 6.51E-03

*Density is calculated based on Na, OH-, and AlO2-.
‘t+Water wi% derived from the difference of density and total dissolved species.
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TANK 241-TY-104 SUMMARY

TANK HISTORY TANK DESCRIPTION
Entered Service 3rd qtr 1953 Diameter 75t
Removed from Service 1974 Bottom Shape Dish
Inactive 1976 Nominal Capacity 758,000 gal
Watch Lists Organics Cascade Tank none
Integrity Assumed leaker Total Risers 12
Assumed Leaker 1981 WASTE VOLUME (HANLON 1996l)
Interim Stabilization (IS) Nov 1983 Total Waste Volume 46,000 gal
Partial Interim Isolation (P!) - Waste Type NCPLX
intrusion Prevention (IP) Dec 1982 Drainable Interstitial Liquids 15,000 gal
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal
Riser Number(s) Size Saltcake 0 gal
3,15,18 4in Sludge 43,000 gal
57,8 12in Supernatant 3,000 gal
TANK TEMPERATURE INTERIOR PHOTOGRAPHS
Average Tank Temperature 64°F Date Nov 3, 1987
Maximum Temperature 87°F Montage Number 94080233-51CN
Date Dec 3, 1976 Photo Set Number 87-05326
Elevation from tank bottom 16.60 ft WASTE SURFACE LEVEL
Riser Number 4 Devices Auto/Manual ENRAF
Minimum Temperature 54°F Max Level 23.8in
Date April 6, 1991 Date Jan 1, 1991 - March 24, 1994*
Elevation from tank bottom 0.60 ft, 2.60 ft, 4.60 ft Min Level 23in
Riser Number 4 Date Oct 25, 1993 - May 17, 1994*

*Numerous dates in this time span
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HNF-SD-WM-ER-351, Rev. 1

WASTE TYPES 1c 1C gbv TANK INFO:
TIME LINE TBP %VP oww CONSTRUCTED 1951-1952
(ANDERSON 18%0) R NOMINAL CAPACITY: 758,000 GAL
RIX DISH BOTTOM, 4 FOOT RADIUS KNUCKLE
PRIMARY ADDITIONS WTR 75 FOOT DIAMETER TANK
TIME LINE
{AGNEW 1995)
4 =z §
— Hhm_' & i
= 4 w py VOLUME
T > =
Yn¥s 8 S (GALLONS)
Wi Wz < e
b I oH <) s — 870,500
< * 2 &
' o og > * . =}
26" 3127+ 28 i x kK > - — 837,500
) ® O VRN )
+ - Q@ 0 T 5% — 804,500
= N - o T o -
24 - [ =~ — 771,500
k £ P8 oBz 2
E P ~ — 738,500
22" \ — 705,500
*
* — 672,500
20 I g - 639,500
Ny z
N o — 606,500
— w
18’ = < — 573,500
g 8
5 N — 540,500
) N
16’ S = — 507,500
3 -
W ° 3 — 474,500
z =
14 o z — 441,500
= >
z E — 408,500
. 4 z — 375,500
= —
; § — 342,500
10 7 =N — 309,500
=z % gﬁ@ o — 276,500
g' 3] S = e — 243,500
< - © N N ,
> - =2s =l
& - = 8 - — 210,500
Lo KNUCKLE » z%: z3 z _
6 727+ TOP = *’\5 S Hu = = [N — 177,500
€ R 2= bL< N
< 224 235 S 3 — 144,500
o ¥ aYy A © - Iy
4 Y £ <vg <3 w < — 111,500
S 6 — = L o i
z £ ¥z 9 5 & —~ 78,500
KNUCKLE g A 8.2 gz & 4 ’
2’ BOTTOM = — 45,500
DISH BOTTOM e — 12,500
0 - I/ ™1 0

REFERENCES

*  ANDERSON 1990

*%  WELTY 1988

**% BORSHEIM AND KIRCH 1991
©  HANLON 1996!

©o  MeCANN 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.

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

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

1C: FIRST CYCLE DECONTAMINATION WASTE
Dw: DECONTAMINATION WASTE

EVAP: EVAPORATOR FEED

NCPLX:  NON-COMPLEXED WASTE

oww: PUREX ORGANIC WASH WASTE
R: REDOX HIGH-LEVEL WASTE
RIX: REDOX ION EXCHANGE WASTE
TBP: TRIBUTYL PHOSPHATE

WTR: WATER

LEGEND

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

+--+++ ASSUMED SOLIDS LEVEL

V. /) soiios

TY TANK FARM
CASCADE

101

bod

U.S. DEPARTMENT OF ENERGY

Richland Operations Office
FLUOR DANIEL NORTHWEST, INC.

WASTE & LEVEL HISTORY 1953-19S6

241-TY-104 SINGLE-SHELL TANK

ASSUMED LEAKER/STABILIZED TANK
WATCH LIST: ORGANIC

SIZE

B

8006 NO.
241

DWG NO. DATE

ES-TKS-E131 jvw

SCALE NOMNE {Joa NO. Breer 1 of 1
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HNF-SD-WM-ER-351,

241-TY-104

NORTH

N2 N1

PUMP_PIT
241-TY-04A

O

MH

Ref: Alstad 1993
H-2-73089, Rev. 2
H-2-72084, Rev. 0

TANK RISER LOCATION

Approximate Grade Elevation 204.2m [670.0ft]
(Pianka 1935)

TR TR AR
0.38m [1.25f1) CONCRETE —‘

W/ 9.53mm [3/8in]
WATERPROOFING

4.07m [13.35ft]

—————— 22.86m [75.00€1t]
0.38m [1.25ft] [
CONCRETE

6.35mm [1/4in]
STEEL LINER W/

9.53mm [3/8in] 7.32m [24. DOf’l]
WATERPROOFING [iner Height
ALL AROUND .
ro 0.30m [1.00f1]
7.94mm [5/16in] r
STEEL LINER W/ A - P

9.53mm [3/8in]

WATERPROOFING / Lk /
9.53mm [3/8in] TOP OF DISH ELEVATION

STEEL LINER W/ 190,90m [626.33f4]
50.8mm _[2in] GROUT
AND 9.53mm [3/8in] Ref:

WATERPROOFING el

H-2~2244, Rev. 2
H-2-2245, Rev. 3
H-2-2567, Rev. 1
NOT TO SCALE
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241-TY-104
TANK LAYER MODEL EBTIMATE

Waste Type

Tank Layer Mudali TLM

2

Bt

HIME Model Rev. @ {Aguew ¢t 3)., )

Ciesnicst e Rudivssucticde Invertarie




HNF-SD-WM-ER-351, Rev. 1

HOW Model Rev. 4

[ Single-Shell Tank 241-TY-104
TLM Solids Composite Inventory Estimate®
Physical
Properties 295 CI67.C1_+67Cl 495 CI
Total TLM Wa| 7 49E+05 (kg)| @30kga)]  — — — — —
Heat Load 0294 («W)|  (100E+03 BTUMN|  —— 0.291 0291 0.296 0.297
Bulk Density 1.53 (g/cc) — — 130 134 1.66 155
Void Fraction 0.789 — — 0172 0.669 0941 0.954
Water wt% 529 — —— 512 426 713 76.6
TOC wi% C (w| 0342 — — 0.337 0315 0.391 0.404
Chemical 95 CL:67CE:+67CL +95 C
Constituents| - mole/L mole/L) {mole/L) (mole/L)" (miole/L)
Na+ 572 1.49 192 344 6.61
Al3+ [ 0 0 0 [ 0 0
Fe3+ (total Fe) 0.550 TOTEROA | 300503 7.42E-02 0511 0.554 0.559
Cr3+ 1.75E-03 596 148] 132603 | 1.36E03]| 214E-03| 2.196-03
JBaT 0148 207E+04 | 5.04E+03 0.140 0144 0.153 0.157
0 0 0 0 0 0
0 0 [ 0 0 0
92 7] 112602 139E-02] 1.4E-02| 221802
0 o [ [ 0 [
S.13E+03 | 1.28E+03 0.133 0133 0.134 0.135
o e [) 0 0 0
o o 0 0 0 0
0270 708E+03 | 1.76E+03 0.166 0.168 0295 0315
4.94E-03 128 3141 279e-03] 302603 ] 685E03] 7.11E-03
397 442E+04 | T.10E+04 255 386 399 401
4.1 1.67EH0S | 4.17E+04 | 9 53E-02 0389 7.02 413
0.427 TZER04 | 3306703 0381 0.388 0497 0.509
0290 T14E+04 | 2.89E%03 0.161 0.182 0314 0336
0.324 201E+M4 [ 5.01E+03 0.307 0308 0.340 0374
3.28E-02 2.06E+03 S12] 13se-02]| 1s5E-02]| s.ooe02| s23E02
SI18E02 T.50E+03 3741 250E02] 25002 0.200 0314
0.149 1.85E+03 461 0.146 0.148 0527 1.04
2.59E-02 600 1491 129602 143802 3.75E-02] 8.48E02
[CeH5073- 0 o 0 o o [ °
EM 0 0 0 ) ) ] ]
HEDTA3- 0 0 0 0 0 o 0
lycolate- 0 ] 0 0 [ [ 0
acetate- 0 0 [ [] 0 0 0
oxainiez- 0 0 0 o 0 ) [
DBP 4.22E-06 0.580 014 513608 526E07] 7.91806] 841E-06
[butanol 4.22E-06 02041 SO9E-02]| 9136-08| 526E-07| 7916-06] 841E06
[NH3 1.36E-02 151 375] 1.20E-02| 1.338-02| 138602 138E02
%M 7.27E-02 1298404 | 320B403 | 727802 | 7.27E-02] 7.27E-02] 727E-02

*Unknowns in tank sofids inventory are assigned by Tank Layoring Model (TLM).
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