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1 .O Introduction 

1.0.1 Purpose 

The purpose ofthis historical characterization document is to present the synthesized summaries 
of the historical records concerning the physical characteristics, and the radiological, and chemical 
composition of mixed wastes stored in underground single-shell tanks and the physical conditions of 
these tanks. The single-shell tanks are located on the United States Department of Energy's Hanford 
Site, approximately 25 miles northwest of Richland, Washington. The document will be used to assist 
in characterizing the waste in the tanks in conjunction with the current program of sampling and 
analyzing the tank wastes. Los Alamos National Laboratory (LANL) developed computer models that 
used the historical data to attempt to characterize the wastes and to generate estimates of each tank's 
inventoqc 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, andor 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 a1.,1997a, b, c) for the Southwest Quadrant (SW). The SW Quadrant covers three 
single-shell tank farms. These three tank farms, S, SX, and U, are located in the 200 West Area and 
are shown on the map in Figure 1. This summary includes waste transfer and level data, tank physical 
information, and surveillance data of the tanks and wastes for the SW Quadrant. The inventory 
estimates of waste types and volumes generated by the computer modeling programs developed by 
LANL are also included. A flow diagram showing the relationships between the sources of data, the 
HTCE, and the supporting documents is in Figure 2. The HTCE document also includes information 
on the safety issues affecting the tanks and the plants and processes that produced the waste in the 
underground waste storage tanks. For firher explanation and development of the information, see the 
supporting documents. 

1.0.3 Approach 

This document was compiled from work performed by Fluor Daniel Northwest, Inc. (FDNW), 
LANL, and Lockheed Martin Hanford Corporation (LHMC), as well as work performed by 
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Figure 1. 200 West Area.  
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INVENTORY ESTIMATES I (Asnew et SI., 1997)  t- 
SUPPORTING 

DOCUMENT 

S TANK FARM 

(Brevlrk e l  SI., 1997.) 

DOCUMENT 

SX TANK FARM 

SUPPORTING 

DOCUMENT 

U TANK FARM 

* HISTORICAL TANK CONTENT ESTIMATE 

Figure 2. HTCE and Supporting Document Flow Diagram. 
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Westinghouse Hanford Company. FDNW reviewed the historical records of the tanks and incorporated 
the inventory estimates and models of waste layers in the tanks being developed by LANL into this 
document. 

1.1 Safety Issues 

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

1.1.1 Watch List Safety Issues 

Watch list safety issues for these tanks were identified as "issuedsituations 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 3 137, of the National 
Defense Authorization Act of Fiscal Year I991 (Le., the Wyden Amendment). As of June 30, 1996, 
44 single-shell tanks and 6 double-shell tanks are on watch lists (Hanlon, 1996i). See the Approach 
for Tanksafety Chacterimfion of Hanford Site Waste(Eber1ein 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. 

w 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. 

Criticality 
Criticality is a self-sustained, nuclear chain reaction that can occur when a sufficient mass of 

fissile material is present in the proper configuration along with a neutron source to start the nuclear 
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reaction. Criticality in the tank farms has been declared an unreviewed safety question, even though 
the Hunford Site Tunk 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 contirmed 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. 

TankBumps 
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. 

Toxic Vapor Releases 
Toxic vapor releases are a recently analyzed safety concern at the Hanford Site. The entire issue 

of toxic gas releases at the tank farms is being investigated (Leach and Stahl, 1993). 

1.1.3 Occurrences 

Over the years, unusual events (occurrences) have occurred at several tanks in the SW Quadrant 
tank farms. An occurrence is an event that falls outside the normal operating, maintenance andor 
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 

1.2.1 Plants Processes 

Waste Generating Plants and Processes 

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

January 1956 (Gerber, 1993a). “The PUREX process is an advanced solvent extraction process that 
uses a tributyl phosphate in kerosene solvent for recovering uranium and plutonium from nitric acid 
solutions of irradiated uranium. Nitric acid is used instead of metallic nitrates to promote the extraction 
ofuranium 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 233U from thorium irradiated in the Hanford Site reactors 
(Wdson and Rev,  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). 

BPlant 
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 ofthe 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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w 225-BWESF) 
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). 

w 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 2 0 0 4  stack." (PNL, 1991, Vol. 1, p. 3.6). In 1960, the plant 
was reactivated as a pilot plant used to recover %, "'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). 

w S Plant (REDOX) 
The Reduction and Oxidation extraction (REDOX) plant (Le., 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 smallex 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). 

TPlant 
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), andor 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 (F'WR) core I1 fuel assemblies (Rockwell, 1985). 

UPlant 
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). 

H 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). TheUO, plant was shut down in 1972, but restarted in 1984. 
Since 1984, there have been 17 campaigns at the plant averaging 8 days each. Final deactivation of the 
plant was ordered in 1992. In April 1993, the UO, plant resumed operations to convert 200,000 gallons 
of remaining UNH to UO, powder. A final deactivation plan was Written in the summer of 1993 
(Gerber, 1993b). 

Z Plant (PFP, Plutonium Finishing Plant) 
The Plutonium Finishing Plant (PFP) or Z Plant, previously called Plutonium Recovery and 

Finishing Operations, processed plutonium and prepared plutonium products. "Waste fiom 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" 
(Wdson 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 &el 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 232-2 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 232-2 Incinerator was shut down and the remote mechanical C line was placed on 
standby. The PRF was placed on standby in February 1979, and the remote mechanical A line was 
shutdown in December 1979. In January 1984, the PRF was restarted for a series of campaigns. The 
remote mechanical C line was restarted in June 1985 for a series of campaigns. In September 1986, 
operations at PFP were halted for nine months. This partial listing of the process history in the PFP is 
from Duncan et al. (1993). 

1.2.2 Waste Management Operations 

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

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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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 claddinglfirst 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" (Jungileisch, 1984, p. 1-5). This evaporator ran for 
approximately four years (Anderson, 1990) (see Figure 5 ) .  

242-S Evaporator-Crystallizer 
The 242-S Evaporator-Cxystallizer 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 sluny containing about 30 wt% solids was formed. The slurry was returned to underground 
waste tanks for cooling, crystallization, and settling. The principal products of waste solidification have 
been large volumes of sodium nitrate salt cakes and waste liquors that are rich in sodium hydroxide and 
sodium aluminate" (Wilson and Reep, 1991, p. B-5). The evaporator began operating on 
November 1, 1973 (Anderson, 1990) and was shut down in 1981 (Gerber, 1996) (see Figure 5). 

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 modilied for tributyl phosphate scavenging (Godfiey, 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). 

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, I974 (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 fiom the 300 Area, the 100 Area production reactors, various laboratories, and catch tanks. 

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 ofuranium from bismuth phosphate metal waste in the tanks 
(Rodenhizer, 1987). 

204-AR and 204-S Railroad Car Facilities 
The 204-ARrail car unloading facility built in 1981 (Leach and Stahl, 1993), replaced the 204-S 

rail car unloadiig 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 

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

One time line represents the history of each of the tank farms in the Southwest Quadrant of the 
200 West Area (Figure 6). The events represented include the dates of construction, the individual 
tank's entry into service and removal from service, and the deactivation of each tank farm. 
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1 . 3  Tank and Tank Farm Summary Tables: Source and Development 

The summary tables for each tank firm and each tank in the SW Quadrant comprise information 
from the supporting documents and the Waste Tank Summary Reporf for Month Ending 
June 30, 1996 (Hanlon, 39961). 

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

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

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

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

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

The temperature data were queried from the Surveillance Analysis Computer System (SACS) 
database. temperature data were queried for the period from January 1, 1950, through 
October 2, 1996. The end date for the queries varies for each tank farm (see supporting documents for 
M e r  information). Temperature data prior to 1975 were not located . The temperature information 
presented is for data from 1975 through the date of the query for the specific tank. For a graphical 
representation of the data, further explanation about the development of the data, and the references, 
see the supporting documents. 

The 

The waste surface level data also were queried from the Surveillance Analysis Computer System 
(SACS) database. The waste surface level data were queried for the period from January 1, 1991, 
through October 14, 1996. The end date for the queries varies for each tank farm (see supporting 
documents for hrther 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, hrther explanation about the development of the data, and the references, 
see the supporting documents. 

-16- 



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

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 Histones combine the level history of the tank and the wastes added to the 
tank through out history. The Waste and Level Histories were incorporated from the Supporting 
Document for each tank. The supporting data were not included in this document. For the supporting 
data, hrther 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 fixther 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 andRadiomclide Inventories: HDWModel 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 
lbnk Chemical andRadomcli& Invenfories: HDWModel 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 
(TLW 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 hrther 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 2 4 1 4  Tank Farm 

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

The S Tank Farm tanks were built to store wastes from S Plant (the Reduction and Oxidation 
extraction plant [REDOW). All the tanks were used to store the evaporator bottoms waste from the 
evaporator operations. Tank 2414-102 was also used as a feed tank for the 2424  Evaporator (Agnew 
et al., 1997). The primary additions to the tanks were REDOX high-level waste (Rl), REDOX cladding 
waste (CWRl, C W ) ,  water (WTR), REDOX saltcake (RsltCk) and partial nuetralization feed (NIT). 
(Agnew et al., 1995). 

In 1953, surface condensers were installed to concentrate the waste in the first two cascades. 
The vapor condensate from the surface condensers was disposed of to the cribs (Leach and Stahl, 1993). 
Two of those cribs where the vapor condensate was disposed were 216-S-3 and 2164-4 
(Brevick et al., 1996). Tank 2414-103 served as the emergency dump tank to the 2424  Evaporator 
and as a receiver for the 2424  cell sump drainage (Leach and Stahl, 1993). 

The following table presents a summary of the 2414 Tank Farm. Refer to the glossary for 
waste type terminology. 

241-S TANK FARM SUMMARY 

106,107,108,109 
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The historical characterization and waste inventory information for each tank is assembled into 
a set oftables, sketches, graphs, and interior tank montage. The set consists of the following for each 
tank in S Tank Farm: 

Tank Summary table 
Waste and Level History sketch 
Riser Configuration sketch 
Tank Layer Model Estimate graph 
Total Inventory Estimate tables 
TLM Solids Composite Inventory Estimate tables 
SMM Composite Inventory Estimate tables 
Interior tank montage 

The supporting document for S Tank Farm provides backup data and hrther explanation of the 
above tables, sketches, and graphs. 
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Waste VolumelKgal) 

L 

-25- 



"F-SD-WM-ER-352, Rev. 1 



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

27 - 



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

- 2 8 -  



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

HDW Model Rev 4 

- 2 9 -  



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

- 3 0 -  



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

- 31 - 
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TANK 241 43-1 02 SUMMARY 



I w 
c 

~ 

a 

I (pH >14.0 .  11.9.  11.41*** 
~ 

(pH 12.4.  12 6.  13 2, ,12.8. 1 4 0 ) * * * ~  

LEVEL ADJUSTMENT ( 1 0 / 7 9 ) *  
SEE NOTE 2 

EL ADJUSTMENT 4 / 8 2 *  
PARTIAL INTERIM ISOLATION ( 1  2/821** 



HNF-SD-WM-ER-352, R e v  1 

7 9 m m  [ 5 / 1 6 i n l  

3-PLY ASPHALTIC 
STEEL LINER W/\. 

I "  CONDENSER 
:TH 

Liner Height 

il I DISTR P I T  028 MH 

CONDENSER \bI 
Rev. 

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

T A N K  R I S E R  L O C A T I O N  

Approximate Grade Elevation 202.4m [ 6 6 4 f t l  



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

d 0 N 

Waste VolumdKgall 

-36- 



"F-SD-WM-ER-352, Rev. 1 

- 3 7 -  



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

- 3 8 .  





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

- 4 0 -  



'M-ER -352. Rev. 1 

- 4 1  - 



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

- 4 2 -  





... 

.j. 
4’ 



J7 
2- 

1 
I 
I 
I 

< I  
O I  

I :i I 
CASCADE* 

FROM 106-S* 

-- 
e-- 

'c, 

LEVEL ADJUS 

242-s BOTTOMS AND R ~ C Y C L E *  
(pH 11.8. ,14.5. 11.01* * 

TMENT ( 1  1 /78)' 

I I IqTMFNT l10/791* 
LEVEL ADJUSTMENT I 1  1 /8OIo  
I N A C T I V E  (BO)* 

PARTIAL I N T E R I M  ISOLATION (12 /82)*  * 

PHOTO (6/89) 

pH 136*** 

___ 
c " 
v 

Y 
W 

I 

Lo Lo 

- 



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

9 NORTH 

0 
MH 

3 7  
0 0  

11 
PUMP P I T  03A q,.‘ BY+ 

\ \  I I  

H-2-73183. Rev. 4 
H-2-37526. Rev. 1 

T A N K  R I S E R  L O C A T I O N  

Approx imate Grade Elevation 202  1 m [663 f t l  

0 3 8 m  [ l  2 5 f t l  CONCRETE ‘&!d!!d- 
W/ 3-PLY ASPHALTIC 

IW3T 

22  86m 175 OOftl 

0 3 8 m  [ l  2 5 f t l  
7 3 2 m  I 2 4  OOftl 

6 3 m m  L1/41nl  
STEEL LINER W/ 

3-PLY ASPHALTIC 
WATERPROOFING 

CONCRETE 
Liner Height 7 9mm [ 5 / 1 6 1 n l  

3-PLY ASPHALTIC 
STEEL LINER W/> 

WATERPROOFING I 

L0.30m 11.00ftl / 
TOP OF DISH ELEVATION-’ 

188.80m [619.43f l ]  

Ref: H-2-1783. Rev. 3 

H-2-1784. Rev. 2 
NOT TO SCALE H-2-46293. Rev. 3 

-46-  



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

Waste Volume(Kgal1 

I 

F 
0 
L 

5 

-47- 



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

- 4 8 -  



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

- 4 9 -  



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

- 5 0 -  



‘M-ER-352, Rev. 1 

- 51 - 



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

HDW Model Rev. 4 

- 52 - 



-ER-352. Rev. 1 



i .. . ..(. 



TANK 241-S-104 SUMMARY 

N u m e r o u s  d a t e s  i n  t h i s  t i m e  s p a n .  



CASCADE* 

Jl- 
Jl 

ASSUMED LEAKtR 

TO 107-SXpH ,12 6 **' 

{ LEVEL ADJUSTMENT ( 4 / R Z I o 0  ' ' LEVCL ADJUSTMENT 112/81)' 
INTERIM STAEiILIZFD 111/841° PHOTO l12/841 

EVENTION 19/68) 5FE NOTE 3''' 

I I 1 -  

0 P ir, 4 < P O  o r r  
00 m coo< 

(681' 

- ._ . I 



HNF-SD-WM-ER-352, Re,i  1 

H-2-73180. Rev. 4 
H-2-37527. Rev. 2 

T A N K  R I S E R  L O C A T I O N  

Approximate Grade Elevation 202 7m 1655ft l  

aa4F 
0 3 8 m  [1.25ftl CONCRETE '** 
W/ 3-PLY ASPHALTIC 
WATERPROOFING 

I E T h  

t 
4 0 4 m  113 

2 2  86m [75.00ft l  

6 3 m m  [ 1 / 4 1 n l  
STEEL LINER W/ 

3-PLY ASPHALTIC 
WATERPROOFING 

.26 f t l  

0 3 8 m  [ l  2 5 f t l  

7 9 m m  [ 5 / 1 6 1 n l  
STEEL LINER W/ 

3-PLY ASPHALTIC 
WATERPROOFING . 

9 . 5 m m  [3/8in17 
STEEL LINER W/ 

3-PLY ASPHALTIC 
WATERPROOFING 

TOP OF DISH ELEVATION 
189.41m [621.43 f t I  

Ref: H-2-1783. Rev. 3 

-57- H-2-1784. Rev. 2 
NOT TO SCALE H-2-46293. Rev. 3 



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

Waste Volume[Kgall 

a? 

c 
a? 

e 
L 

5 

-58- 



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

HOW Modal Rev 4 

1 

- 59 - 



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

-60- 



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

-61  - 



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

- 62 - 



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

- 63 - 



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



-65. 

. . . . . . . . . . . . . . . . . . . . . . . 



TANK 241 4 - 1  05 SUMMARY 



Ln 
0 

L. 

CASCADE* 

FROM 107-S* 

pH 1 1  5.  >140***  
2 4 2 - 5  BOTTOMS RECYCLE* 

REMOVED FROM SERVICE (76)* 

LEVEL ADJUSTMENT (6/791* 

PARTIAL INTERIM ISOLATION (12/82)** 

LEVEL ADJUSTMENT (9/88)' I N T E R I M  STABIL IZED (9/88!' 
PHOTO (4/89) 
INTRUSION PREVENTION (9/90! SEE NOTE 3'' 

~ 

P 

~ 

m m 

x 



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

CONDENSER 

NORTH 

n 

H - 2 - 3 7 5 2 8 .  R 

T A N K  R I S E R  L O C A T I O N  

ADDroximate Grade Elevation 2 0 2 . 4 m  [664f t1  

ev. 2 

STEEL LINER W/ 
3-PLY A S P H A L T I C  

^ _ _ _  9 5 m m  [ j _ / 8 1 n l  0 30m 11 OOftl 
U L t L  LLNLK W /  TOP OF DISH ELEVATION-' 

189.1 2m [ 6 2 0 . 4 3 f t l  3-PLY ASPHALTIC 
WATERPROOFING 

Ref: H - 2 - 1 7 8 3 .  Rev. 3 

H-2-1784.  Rev. 2 
NOT TO SCALE H - 2 - 4 6 2 9 3 .  Rev. 3 

-68- 



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

N 

Waste VolumeiKgall 

-69- 



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

- 70 - 



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

- 71 



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

- 72 . 





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

- 74 - 



i4-ER-352, Rev. 1 





TANK HISTORY II TANK DESCRIPTION 
Entered Service I 2nd qtr 1953 11 Diameter 75 ft 



U 
m 

LEVEL ADJUSTMENT 16/82)000 
PARTIAL I N T E R I M  ISOLATION 11 2/82)* 

I LrVEL ADJUSTMENT 112/931° 

__ 
mm 
9 ' ' 
<m 

n 

z 0 

r x 



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

NORTH 

0 8  
MH , 

PUMP P I T  06A 

0 0 
3 

q3 0 o1 

1 

0 6o 
MH '2 

c 3  Gd c 4  &I 
Ref: Alsiad 1993  

H-2-73185. Rev. 4 
H-2-37829. Rev. 2 

T A N K  R I S E R  L O C A T I O N  

Approx imate Grade Elevation 202  2m [ 6 6 3  3 f l l  
(Pianka 19951 

ua=W 
~ o 38m [i m t i  CONCRETE UWM 13% I 

W/ 3-PLY ASPHALTIC 

4 0 4 m  [ 1 3  2 6 f t l  
6 3mm L l / 4 1 n l  

STEEL LINER W/ 

WATERPROOFING 
3-PLY ASPHALTIC 22 8 6 m  [ 7 5  OOftl 

7 32m L24 OOfil 

TOP OF D ISH ELEVATION 
WATERPROOFING 188 80m 1619 4 3 f l l  

Ref H-2-1783. Rev 3 

H-2-1784. Rev 2 
NOT TO SCALE H-2-46293. Rev 3 

79- 



241-S-106 
TANK LAYER MODEL ESTIMATE 

443 I 

32 

CWRl SMMSl 

Waste Type 

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



HNF-SD-Wh4-ER-352, Rev. 1 

- 8 1  - 



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

- 82 - 



-ER-352, Rev. 1 

- 83 - 



"F-SD-Wh4-ER-352, Rev. 1 

- 84 - 



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

- 85 - 



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

- 86 - 



TANK 241-S-107 SUMMARY 

Elevation from tank bottom 

Numerous dates in this time span. 



CASCADE* 

g- L E V E L  I N  
(J FEET 
Gx L E V E L  I N  

+ INCHES 

CASCADE OVERFLOW - 284" 

107-U* 

108-U* 

J 
FROM 
TO 11 

202-s* 
5-TX'  

1 0 3 - 5  T O  

~ 

102-5 .  107-U)* 5 
I 

l n f i - R Y  1 1  1-?XI* 

LEVEL ADJUSTMENT(11/78); pH >14*** 

LEVEL ADJUSTMENT(9/801° I N A C T I V E  (80)*  pH >14*** ii 
-I \ \ \  \ \ \ I 1  

J 
I I I I I I I I I I I I I I I I I I I I I I I I I I I ~  

v) 

u 
W 
I - 
w w - 

4 
7 

4 
f 

v) 17 

m W 

w In N 

W m 
5 
A 



HNF-SD-WM-ER-352 R e d  1 

9 NORTH 

H-2-73186. Rev. 4 
H-2-37530. Rev. 2 

T A N K  R I S E R  L O C A T I O N  

Approximate Grade Elevation 202.7m 1665f11 

0 .38m [ 1 . 2 5 f + l i , f  
CONCRETE 7.32m i 2 4 . 0 0 f l l  

Liner Height 7 9mm [ 5 / 1 6 1 n l  
STEEL LINER W/ 

3-PLY ASPHALTIC 

9 5 m m  [3/8n1’ 3 0 m  [ l  OOfll 
TOP OF DISH ELEVATION 

STEEL LINER W/ 
3-PLY ASPHALTIC 

WATERPROOFING 189 4 1 m  [621 4 3 f t l  

Ref: H-2-1783. Rev. 3 

-90- H-2-1784. ~ e v .  2 
NOT TO SCALE H-2-46293. Rev. 3 



241-S-107 
TANK LAYER MODEL ESTIMATE 

9 2  
8 9  

42 

1 8  

13  

3 9  

47 

22  

R1 CWRl CWR2 CWZRl RSltCk SMMTZ SMMSl SMMS2 

Waste Type 

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



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

- 92 - 



A4-ER-352, Rev. I 

- 93 - 



-ER -352 ,Rev. 1 

- 94 



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

- 9 5 -  



HNF-SD-Wh4-ER-352, Rev. 1 

- 9 6 -  



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

- 9 7 -  





TANK 241-S-108 SUMMARY 

5 
7 
51 e z 

vl 

@ 
w 
VI h) 

F 
5 - 



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

I TANK INFO: WASTE TYPES 
TIME L I N E  
[ANDERSON 1990) I R: 

PRIMARY ADDITIONS 
TIME L INE 
(AGNEW 1995) 

I 
20' 24O"-- 

18' 21 6"-- 

1 6 '  la?"-- 

14' 166"-- 

1 2 '  144" -- 

1 0 '  120"-- 

8' 96"-- 

KNUCKLE 6' 72"-- TOP 

4' 48"-- 

w 

< 0 m 

0 

n 

KNUCKLE 
2' 24" BOTTOM 

0' 0" 
1945 50 

CONSTRUCTED 1950-1951 
NOMINAL CAPACITY 758,000 GAL 
DISH BOTTOM. 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

VOLUME 
(GALLONS) 

- 870.500 

- 837,500 

- 804,500 

- 771.500 

- 738,500 

- 705,500 

- 6 7 2 . 5 0 0  

- 639.500 

- 606,500 

- 573,500 

- 540,500 

- 507,500 

- 474,500 

- 441,500 

- 408,500 

- 375,500 

- 342,500 

- 303,500 

- 276.500 

- 243,500 

- 210,500 

REFERENCES 

** * WELT? ANDERSON 1988 1990 

*** BORSHEIM AND KIRCH 1991 
0 HANLDN 19961 

NOTES: 
1 )  TRANSFER SOURCES AND DESTINATIONS 

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

21 INTERSTITIAL L I O U I D  LEVEL IS UNKNOWN 

GLOSSARY OF WASTE TERMS: 
FOP MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A 

EB: 
EVAP: 
HDRL: 
NCPLX. 
P N F  
R -  
RESID: 
TL: 

~- LEGEND 
TOTAL WASTE LEVEL (SUPERNATE1 
TOTAL WASTE LEVEL (SOLIDS) 
SCi135 L E ' j E i  
I N T E R S T i T I A L  L I Q U I D  LEVEL 

SOLIDS 

S TANK FARM 
CASCADE -1 

us. DEZSBT0%5L 09,: ENERGY 
FLUOR D A N I E L  NORTHWEST. I N C .  

241 -S-108 SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1952-1996 

SOUND/NON-STABILIZED TANK 
WATCH L I S T :  N / A  

10% NO 



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

9 NORTH a 
0 
MH 

11 

Ref: Aistad 1993 
H-2-73187. Rev. 4 
H-2-37531. Rev. 2 

CONDENSER : Ref: Aistad H-2-73187. 1993 

H-2-37531, 
Rev. 4 
Rev. 2 

T A N K  R I S E R  L O C A T I O N  

A m r a x i m a t e  Grade Elevation 202.4m [ 6 6 4 f i l  

Ref: H-2-1783. Rev. 3 

H-2-1784. Rev. 2 
NOT TO SCALE H-2-46293. Rev. 3 

-!O!- 



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

Y) 

Waste VolumeiKgall 

- 102- 



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

- 103 - 



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

HDW Model Rsv 4 



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

HDW Model Rev 4 

- 105 - 



.ER-352. Rev. 1 



-ER-352, Rev. 1 



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

- 108 





TANK 241-S-109 SUMMARY 

Riser Number 4 11 Date 

I I II Minimum Temperature 55.3OF 1 Max Level 172.8 in 
Date Feb 13.1993 11 Date Seot 6.1993 

July 1, 1995 



EB: HDRL: NCPLX: 
EVAP: PNF. R: VASTE TYPES 

l I M E  L I N E  TL: RESID: 
4DERSON 1990)  

iMARY ADDITIONS 
ME L INE 
GNEW 1995)  

TANK INFO: 

DISH BOTTOM, 4 FOOT R'ADIUS KNUCKLE 

CONSTRUCTED 1950-1951 
NOMINAL CAPACITY: 7 5 8  DO0 GAL 

75 FOOT DIAMETER TANK 

i 4' 48"  

KNUCKLE 
2' 24" BOTTOM 

NONE: 

c 

0' 0 4 l - m - r -  
1945 50 

I+ *- 
1 z m 

I 

VOLUME 

- 8 7 0 , 5 0 0  
(GALLONS) 

I 

\ - - 8 3 7 , 5 0 0  

s 
N - 1: 

v) 

; 5; z - 804,500 

;g - 5 - 7 7 1 , 5 0 0  
)Q 

dy  I, 2 - 7 3 8 , 5 0 0  

- 7 0 5 . 5 0 0  

- 6 7 2 . 5 0 0  

- 6 3 9 , 5 0 0  

- 6 0 6 . 5 0 0  

- 5 4 0  5 0 0  

- a 7 4  500 

- 4 5 , 5 0 (  

I 60 65 70 ' I  

YEARS 55 

REFERENCES 
* ANDERSON 1 9 9 0  

X X  WELTY 1 9 8 8  
x x x  BORSHEIM AND KIRCH 1991 

0 HANLON 19961  

2 )  iNTERSTITIAL L I Q U I D  LEVEL IS UWKNOWN. 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 
EB. EVAPORATOR BOTTOMS 
EVAP: EVAPORATOR FEED 
HDRL: HANFORD DEFENSE RESIDUAL LIQUOR 
NCPLX. NON-COMPLEXED WASTE 
PNF R PARTIALLY NEUTRALIZED WASTE 

REDOX HIGH-LEVEL WASTE 
RESID- HANFORD DEFENSE RESIDUAL LIQUOR 
TL: TERMINAL LIOUOR 

TOTAL WASTE LEVEL ISUPERNATE) 
TOTAL WASTE LEVEL ISOLIDSI 
S C L I X  LEVEL 
Ib!TERSTITiAL L I C U I D  LEVEL 

SOLIDS 

S TANK CASCADE FARM 

@++@ 



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

4P NORTH 

0 
MH 

3 0 

J P I T  

Ref: Alstad 1 9 9 3  

1 1  
H-2-73188. 
H-2-37532. 

Rev. 4 
Rev. 2 

T A N K  R I S E R  L O C A T I O N  

Approx imate Grade Elevation 202 2m L663 3 f t l  
(Pianka 1995)  

o 3 8 m  [i CONCRETE MJ* I 3 f 7  m4: 
W/ 3-PLY ASPHALTIC 

6 3 m m  [ 1 / 4 1 n l  
STEEL LINER W/ 

WATERPROOFING 
3-PLY ASPHALTIC 22 8 6 m  [ 7 5  OOftl 

. 2 6 f l l  

0 .38m [ 1 . 2 5 f t l j f  
CONCRETE 

,:gmL;;/; vj$ ,. , . . . , .A,\ j""" 
3-PLY ASPHALTIC 

WATERPROOFING . .  1 .  

9.5mm [3/8in1' 
STEEL LINER W/ 

3-PLY ASPHALTIC 
WATERPROOFING 

L0.30m [l.OOftl 
TOP OF D ISH ELEVATION 

188.80m 1619.43ftl 

Ref: H-2-1783. Rev. 3 

H-2-1784. Rev. 2 
NOT TO SCALE H-2-46293. Rev. 3 

-ll;?- 



241-S-109 
TANK LAYER MODEL ESTIMATE 

494 

13 

CWRl SMMSl 

Waste Type 

I 

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



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

- 114- 



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

- 115 - 



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

- 116 - 



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

- 117- 



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

- 118 - 



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

- 119- 









HNF-SD-WM-ER-352,  Re,i 1 

0 3 8 m  [ 1  25ftl-.- 
CONCRETE 

9 NORTH 

7 3 2 m  [24 OOftl 
Liner Height 

0 
MH 

3 7  
0 0  

0 
M H  

3-PLY ASPHALTIC 

H-2-73189. Rev. 4 
H-2-37533. Rev. 2 

1 

T A N K  R I S E R  L O C A T I O N  

ADDroximate Grade Elevalion 202.7m [665 f t l  

Ref: H-2-1783. Rev. 3 

H-2-1784. Rev. 2 
NOT TO SCALE H-2-46293. Rev. 3 

-123- 



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

0) c 
m U 

I 
Waste VolumelKgal) 

0 e 
t- 
u * 

5 

- 124- 



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

- 125 - 



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

- 126 - 



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

- 127 - 



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

- 128 - 



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

- 129 - 



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

- 130 - 



.>;;- 
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TANK 241-S-111 SUMMARY 

c 
W 
N 

Numerous dates in this time span. 



EVAP: NCPLX: 
NASTE TYPES I R: IEB: / P N F  1 
T IME L I N E  I I l l  
(ANDERSON 19901 

PRIMARY ADDITIONS 
NONE: 

T IME L INE 
IAGNEW 1995) 

I 

iIZL BLUG NO 

B 241 ES-TKS-E77 

!2’ 264” 

!O’ 240” 

18’ 2 16” 

01 

12 

14‘ i 68” 

12’  144” 

10’ 120” 
I 

i 8’ 96” 

I 

*, 
4 

U 
c 

KNUCKLE 

2‘ 24“ 

0’ 0” 
1945 50 

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

TANK INFO: 
~ 

CONSTRUCTED 1950-1951 
NOMINAL CAPACITY 758000 GAL 

75 FOOT DIAMETER TANK 
DISH BOTTOM, 4 FOOT R’ADIUS KNUCKLE 

REFERENCES 
X ANDERSON 1 9 9 0  

X *  WELTY 1 9 8 8  
*XI 0 BORSHEIM HANLON 19961  AND KIRCH I 9 9 1  

21 INTERSTITIAL L I O U I D  LEVEL IS UNKNOWN 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 
EB- EVAPORATOR BOTTOMS 
EVAP: EVAPORATOR FEED 
NCPLX: NON-COMPLEXED WASTE 
P N F  PARTIALLY NEUTRALIZED WASTE 
R. REDOX HIGH-LEVEL WASTE 

TOTAL WASTE LEVEL (SUPE9NATE1 
TOTAL WASTE LEVEL ISOLIDS) 
SCLIDS LE‘/EL 
INTERSTITIAL L I O U I D  LEVEL 

SOLIDS 

S T A N K  FARM 
CASCADE 



HNF-SD-WM-ER-352, R e v  1 

9 9  NORTH 

II 
0 
MH 

3 7  
0 0  

0 
MH 

04 

O8 

\J CONDENSER 

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

T A N K  R I S E R  L O C A T I O N  

Approximate Grade Elevation 202.4m [ 6 6 4 f t l  

&aRG 
0.38m [1.25ft l  CONCRETE ’%!.*’ 
W/ 3-PLY ASPHALTIC 7 
WATE 

l%dT 

6 3 m m  [ 1 / 4 i n l  

3-PLY ASPHALTIC 22 86m [75  OOftl 
WATERPROOFING 

.26f t l  

Liner Height 

0 3 8 m  [ l  2 5 f t l  
CONCRETE 

7 .9mm [5/161nl 
STEEL LINER W/ 

3-PLY ASPHALTIC 

L0.30rn Ll.OOft1 
TOP OF DISH ELEVATION 

189.1 2m [620.43ftI  

Ref: H-2-1783. Rev. 3 

-134- H-2-1784. Rev. 2 
NOT TO SCALE H-2-46293. Rev. 3 
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2414-1 11 
TANK LAYER MODEL ESTIMATE 

399 

6 1  

R 1  

12 

C W R l  S M M S l  

Waste Type 

UNK 

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HDWModel Rev. 4 (Agnew et al., 1997) 
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;tB: IEVAP: INCPLX: 
HDRL, 
P N f :  
RESID: 

TANK INFO: 
CONSTRUCTED 1950-1951 
NOMINAL CAPACITY: 758,000 GAL 
D I S H  BOTTOM, 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

4' 48"+ 

WASTE TYPES 
TIME L I N E  
[ANDERSON 19901 

I 

R: 

KNUCKLE 

0' 0" 

1945 50 

2 0 '  2 4 0 "  

18' 2 16"  

1 6 '  192"-- 

14' 168" - -  

1 2 '  144"-- 

1 0 '  1 2 0 "  

_- 

- 

* *- 
m N 

\ 
N 

REFERENCES 

** 
**I 

0 
0 0  

000 

1 9 9 1  

2) INTERSTITIAL L I O U I D  LEVEL I S  UNKNOWN. 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 
EB- EVAPORATOR BOTTOMS 
EVAP: EVAPORATOR FEED 
HDRL: HANFORD DEFENSE RESIDUAL LIOUOR 
NCPLX: NON-COMPLEXED WASTE 
PNf: 
R. 
RESID. HANFORD DEFENSE RESIDUAL LIOUOR 

PARTIALLY REDOX HIGH-LEVEL NEUTRALIZED WASTE WASTE 

LEGEND - TOTAL WASTE LEVEL (SUPERNPTEI ----- TOTAL WASTE LEVEL (SOLIDS) 

- - - -  INTERSTITIAL L I O U I D  LEVEL 

v/i/d SOLIDS 

SOLIDS LEVEL _ _ _ - -  
L - u u  

S TANK FARM 
CASCADE -1 

I 

u.s* DELA,R,T$&21SfL ENERGY 
FLUOR D A N I E L  NORTHWEST. I N C .  

241 -5 -1  1 2  SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1 9 5 2 - 1 9 9 6  

SOUND/NON-STABIL IZED TANK 
WATCH L I S T :  HYDROGEN 

i I Z E  BLOC NO DWG NO 

B i 2 4 1  I ES-TKS-E78 I l 2 i  

o* 

CUE NONE / J O B  NO ISHEEI 1 OF 1 

-1  



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

9 NORTH c1 C6 

PUMP P I T  12A 

2 d q3 0 o1 I- 
A 6' xr CONDENSER 02=' 

Ref: Alstad 1 9 9 3  
H-2-73191. Rev. 4 
H-2-37535. Rev. 2 

T A N K  R I S E R  L O C A T I O N  

Approx imate Grade Elevation 202.lm l 663 f t1  

W/ 3-PLY ASPHALTIC 

6 3 m m  11/41nl  
STEEL LINER W/ 

WATERPROOFING 
3-PLY ASPHALTIC 2 2  86m [75 OOftl g , . i . ,  *.,g::;l 0 3 8 m  [ 1  2 5 f t l  

CONCRETE 

7 9 m m  15/161nl 
STEEL LINER W/ 

3-PLY ASPHALTIC 
WATERPROOFING . 

9 5 m m  13/81nl 
STEEL LINER W/ 0 3 0 m  I 1  OOftl 

3-PLY ASPHALTIC TOP OF D I S H  ELEVATION 
WATERPROOFING 1 8 8  80m 1619 4 3 f t l  

Ref H-2-1783. Rev 3 

-145 H-2-1784. Rev 2 
NOT TO SCALE t i -2-46293 Rev 3 
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Waste VolumelKgall 

0 n 
F 
0 c 

5 
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3.0 241-SX Tank Farm 

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

The SX Tank Farm tanks were the first tanks designed to store self-boiling wastes. Tanks 
241-SX-101 through -106 started operations in 1954 and began receiving REDOX (S Plant) plant salt 
waste and first-cycle condensate. The other nine tanks (241-SX-107 through -1 15) were not released 
for use until late 1955 when they began receiving REDOX boiling high-level waste and salt waste 
(Leach and Stahl, 1993). The primary additions to the tanks were REDOX high-level waste 
@I and R2), REDOX cladding waste (CWRI), REDOX saltcake (RsltCk), partial neutralization feed 
(NIT), diatomaceous earth (DE), and water (WTR) (Agnew et al., 1995). 

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

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

241-SX TANK FARM SUMMARY 

110,111,112,Il3 

15 @ 1,000,000 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 SX Tank Farm: 

Tank Summary table 
Waste and Level History sketch 
Riser Configuration sketch 
Tank Layer Model Estimate graph 
Total Inventory Estimate tables 
TLM Solids Composite Inventory Estimate tables 
SMM Composite Inventory Estimate tables 
Interior tank montage 

The supporting document for SX Tank Farm provides backup data and hrther explanation of 
the above tables, sketches, and graphs. 

-155- 
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NDERSON 1990)  

TIMARY ADDITIONS 

4STE TYPES 
[ME L INE 

RSLTCK: WTR: R1 
WTR: 

I M E  L INE 
!GNEW 1995)  

30' 52' 364"i 360" 
I I 28'  336" 

2 6 '  3 1  2" 

24' 288" 

2 2 '  264" 

20' 240"  

1 8 '  21 6" 

8' 96" 

6' 72" 

4' 48" 

2 '  24" 

1 6 '  192" 

14' 1 6 8 "  

12' 1 4 4 "  

10' 120"  

ELF-CONCENTRATING' 

C 

L 

I TANK INFO:  
CONSTRUCTED 1953-1954  
NOMINAL CAPACITY: 1,000,000 GAL 
DISH BOTTOM, NO KNUCKLE 
75 FOOT DIAMETER TANK 

VOLUME 
(GALLON: 

-1,041,500 
- 
- 975,500 
- 
- 909.50C 
- 
- 643,50C 
- 
- 7 7 7 . 5 0 C  
- 

7.. r n r  
i I I,i"L - 

- 
- 645.50C 
- 
- 579.50C 
- 
- 513,50 (  
- 
- 447.50 (  
- 
- 3 8 1 , 5 0 (  
- 
- 3 1 5 , 5 0 (  
- 
- 249,501 
- 
- 183,501 
- 
- 117,508 
- 
- 5 1 , 5 0  
- 

REFERENCES 
* ANDERSON 1 9 9 0  

X X  WELTY 1 9 8 8  
X X *  EORSHEIM AND KIRCH 1 9 9 1  

0 HANLDN 1 9 9 6 1  

NOTES: 
1)TRANSFER SOURCES AND DESTINATIONS 

ATE NOT AVAILABLE FOR ALL LEVEL 

TRANSFER INFORMATION SEE 
ANDERSON 1990.  

C ~ A N G E S  FOR MORE DETAILS ABOUT 

21 INTERSTIT IAL  L I O U I D  LEVEL IS UNKNOWN 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFIN IT lONS 
SEE APPENDIX A. 
CPLX: 
EB: 
NCPLX. 
P N F  
R. 
RESID. 
RIX. 
RSLTCK: 
R l .  
TL: 
WTP: 

LEGEND 
WATER 

TOTAL WASTE LEVEL ISUPERNATE) 
TOTAL WASTE LEVEL (SOLIDS) 
SOLIDS LEVEL 
INTERSTIT IAL  L I O U I D  LEVEL 

SOLIGS 

SX TANK FARM 
CASCADE 

NERGY 
FLUOR R!k5T2&Es D A N I E L  NORTHWEST. OE INC.  

2 4 1  -SX-101 SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1 9 5 4 - 1 9 9 6  

SOUND/NON-STABILIZED TANK 
W A T C H  I IST: HYDROGEN 

- 1  
I 
1- 



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

- 
NORTH 

N2 

T A N K  R I S E R  L O C A T I O N  

Rev. 2 

Approx imate Grade Elevation 202.08m [ 6 6 3 f l l  
(Pianka 19951 

m 1 7  

4 0 4 m  L13 2 5 f t l  

22 86m [ 75  OOftl 
0 3 8 m  L 1  2 5 f l l  

CONCRETE 

9 5 m m  L3/8 in l  $ ~ 

0 61 m [2 OOfll 0 3 8 m  11 2 4 f l l  

. 9 4 7 m  131 0 8 f t l  
STEEL LINER Liner  Height 

CONCRETE 

9 5 m m  [3 /8 in l  STEEL LINER 
51  2mm Din1 GROUT TOP OF DISH ELEVATION 
9 5 m m  [3 /8 in l  3-PLY ASPHALTIC 186  6 4 m  1612 35111 
WEATHER PROOFING MEMBRANE 

Ref H-2-39511. Rev 3 
H-2-46293. Rev 3 
H-2-37855 Rev 4 

NOT TO SCALE 
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R1 

241 -SX- 1 0 1 
TANK LAYER MODEL ESTIMATE 

1 5 6  

93 

52 

RSltCk S M M S l  

Waste Type 

S M M S P  

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical andRadionuciide Inventories: HDWModei Rev. 4 (Agnew et al., 1997). 
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TANK 241-SX-102 SUMMARY 

TANK HISTORY 
Entered Service 3rd qtr 1954 
Removed from Service I 

TANK DESCRIPTION 

I 75 ft Diameter 
Bottom ShaDe Dish 

Inactive Aug 1980 11 Nominal Capacity 1,000,000 gal 
Watch Lists Hydrogen I Cascade Tank to 241 -SX-I 03 

I Date I May 2. 1988 11 Photo Set Number I 8800247 

. .  

Integrity Sound 1 Total Risers I 13 
Assumed Leaker 1 WASTE VOLUME (HANLON 1996i) . Interim Stabilization (IS) 1 Total Waste Volume I 543.000 aal . ,  
Partial Interim Isolation (PI) I June 1985 
Intrusion Prevention (IP) I I Drainable Interstitial Liquids 

TENTATIVELY AVAILABLE RISERS PUmDable Liauids 

Riser Number 
Minimum TemDerature 

- 
~ 

DSSF 

216.000 aal 
183,000 gal 

16 

~ 

Riser Number@) Size ! Saltcake 426,000 gal 
2, 11 4 in Sludge 117,000 gal 

8 12 in Supernatant 0 gal 
TANK TEMPERATURE INTERIOR PHOTOGRAPHS 

Average Tank Temperature I 131'F Date Jan 7,1988 
Maximum Temperature 174'F Montage Number 94041033-28CN 1 

11 Devices 
Elevation from tank bottom I 0.21 I7 

I Max Level 

WASTE SURFACE LEVEL 
Manual ENRAF 

I 197.8 in 
Date 
Elevation from tank bottom 
Riser Number 

March 28, 1992 1 Date Aug 24, 1992 
30.25 ft Min Level 189 in 

16 Date April 3, 1995 
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0 
0- 

H 133***lFROM 106-SX TO 102-S)* 

(FROM 106-SX. 110-SXl* 
pH,14 Ox** 

sx* 242-s BOTTOMS & RECYCLE* 

SEE NOTE 2 
P A R T I A L  INTCKIM ISOLATION (6/851** 

PHOTO ( 1 / 8 8 l  

J 
I I I I I I I I I I I I I J I I I I I I I I I I I I I I I I I I I  0 

r 

Y 
W 
I 

W W - 

z 
3 

-2 
5 

v) 0 

m W 

w UI N 

W m 
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HNF-SD-WM-ER-352. Rev. 1 

I ., 9.47rn L31 0 8 f t l  
L iner  Height 

9 NORTH 

N3 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 201.87rn [662.3f t l  

(Pianka 1995) 

4.04m [13.25ft I  

22.86m [75 .OOft l  
0.38m [1.25ft l  

CONCRETE 

i 9 . 5 m m  [3/8inl 
STEEL LINER 

'7- 
51.2mm [Zinl  GROUT TOP oF DISH E L E V A T I O N 1  
9 .5mm [ 3 / 8 i n l  3-PLY ASPHALTIC 186.34m [61 1 .35 f t l  
WEATHER PROOFING MEMBRANE 

Ref: H-2-39511. Rev. 3 
H-2-46293. Rev. 3  
H-2-37855. Rev. 4 

NOT TO SCALE 
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Waste VolumelKgall 

N 

W f z 
v) 
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9 NORTH 

N4 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 201.59m (661 4 f t l  

(Pianka 19951 

WjbUaF 

CONCRETE 

22.86rn [75.00ft l  
0.38m L1.25ftl 

CONCRETE 

9.5mrn STEEL [3’8in1 LINER 4-1 \ 9 .47m Liner !31.08f+1 Height 

0 6 1 m  [ZOOf t l  j 1 4 3 8 r n  [l.:] . A , l / y  1 
CONCRETE 

1 9 5 m m  [3 /81n l  STEEL LINER 
51 2mm [Z in l  GROUT TOP OF DISH ELEVATION 
9 5 m m  [3 /81n l  3-PLY ASPHALTIC 186 0 3 m  [610 3 5 f t l  
WEATHER PROOFING MEMBRANE 

Ref H-2.39511. Rev 3 
H-2-46293. Rev 3 
H-2-37855. Rev 4 

NOT TO SCALE 
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241 -SX-103 
TANK LAYER MODEL ESTIMATE 

539 

102 

R 1  RSltCk SMMSl 

Waste Type 

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

WASTE TYPES 
TIME L INE 
[ANDERSON 1990) 

DSSF: 

PRIMARY ADDITIONS 
TIME L INE 
IAGNEW 1995) 

I I I 
R I :  RSLTCK: 
WTR: 

32' 3S4"- 1 
30' 360"-- 

28' 336"-- 

26'  312"-- 

24' 268"-  

22' 264"-- 

20' 240"-- 

18' 2 1 6" -- 

16' 192"-- 

14' 168"-- 

1 2 '  144" -- 

10' 120"-- 

8' 96"-- 

6' 72"-- 

4' 48"T 
TOP OF 

2' 24" 

0' 0"- 
1945 50 

T A N K  INFO: R E F E R E N C E S  

CONSTRUCTED 1953-1954 
NOMINAL CAPACITY: 1 ,000.OOO GAL 
D I S H  BOTTOM. NO KNUCKLE 
75 FOOT DIAMETER TANK 

* ** ***  
0 

00 
0 0 0  

0000 

ANDERSON 1990 
WELTY 1988 
BORSHEIM AND b 
HANLON 19961 
THURMAN THURMAN 19881 19881 

THURMAN 1988h 

V O L U M E  
(GALLONS 

-1,041,500 

- 975,500 

- 909,500 

- 843,500 

- 777,500 
- 
- 71 1,500 
- 
- 645.500 
- 
- 579,500 
- 
- 513,500 
- 
- 447,500 
- 
- 3S1,50C 
- 
- 315,50C 
- 
- 249.50C 
- 
- 183.50C 
- 
- 117.50C 
- 
- 51,501 
- 

:IRCH 1991 

NOTES:  
1 )  TRANSFER SOURCES AND DESTINATIONS 

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

21 INTERSTIT IAL  L I O U I D  LEVEL I S  UNKNOWN 

G L O S S A R Y  O F  W A S T E  TERMS:  
FOR MORE COMPLETE DEFIN IT IONS 
SEE APPENDIX A. 
DSSF: 
EB: 
EVAP. 
PFIF: 
R1 
R. 
RESID: 
RIX.  
RSLTCK: 
WTR: 

DOUBLE-SHELL SLURRY FEED 
EVAPORATOR BOTTOMS 
EVAPORATOR FEED 
PARTIALLY NEUTRALIZED WASTE 
REDOX WASTE 1952-57 
REDOX HIGH-LEVEL WASTE 
HANFORD DEFENSE RESIDUAL LIOUOR 
REDOX I O N  EXCHANGE WASTE 
SALTCAKE 
WATER 

L E G E N D  - TOTAL WASTE LEVEL ISUPERNATE) ----- TOTAL WASTE LEVEL ISOLIDS) 

C L: C: C INTERSTIT IAL  L I O U I D  LEVEL 
SOLIDS LEVEL -_--- 

m 

U.S. c 

SX T A N K  F A R M  
C A S C A D E  

@@-@ 
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1 -  - 1  0 

9 NORTH 

\\ 

N 3  

\\ 

Ref: Alstad 1 9 9 3  
H - 2 - 7 3 2 2 1 .  Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approximate  Grade Elevation 202.05m [662 .9 f t l  

(Pianka 19951 

mw: 

2 2 . 8 6 m  [ 7 5 . 0 0 f t l  

CONCRETE 

9 . 5 m m  [ 3 / 8 i n l  
STEEL L I N E R  

0 . 6 1 m  LZ.OOftl - 
CONCRETE 

5 1 . 2 m m  [Zinl  GROUT TOP OF D I S H  ELEVATION 
9 . 5 m m  [ 3 / 8 i n l  3-PLY ASPHALTIC 186.64m [ 6 1 2 , 3 5 f t l  
WEATHER PROOFING MEMBRANE 

Ref: H-2-39511.  Rev. 3 
H - 2 - 4 6 2 9 3 .  Rev. 3 
H - 2 - 3 7 8 5 5 .  Rev. 4 

NOT TO SCALE 
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Waste VolumelKgal) 
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u1 m 

(TO 108-SX & lOQ-SX)* 

(FROM 1 1  5-SX & 11 5-S)* 7 TO 202-S* 

IFROM 101-BX, TO l l O - S X ) *  
I (TO 104-SX 106-SX)* 
I pH 12 Ox** 

3 2*** T O  104-SX* 
pH 1 3  8'** 242-S BOTTOMS 
I T 0  107-5,  l O l - S ) *  

19/78)? I N A C T I V E  19/78)* 

PARTIAL I N T E R I M  ISOLATION 16/851** 

J 

I I I I I I I I I I I I I I I I I I I I I I I I J  I I I I  I I I  

T 
RECYCLE* p 
I 

D 

v, 
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9 NORTH 

N4 

H-2-73222. Rev. 3 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 201.84m [662.2f11 

(Pianka 19951 

w4w 1 ,Hi& &mR 

CONCRETE 

22.86m [75.00ft l  ~- 
0.38m 11.25ftl 

CONCRETE 

9 .5mm [ 3 / 8 i n l  
STEEL LINER 

1 
9 .47m [31 .08 f l l  

Liner Height 

0 6 1 m  [ 2  OOftl 4 I- . ~~ [$38.m [ l  2 4 f l l  j 1 ,, 1 CONCRETE 

9 5 m m  [ 3 / 8 1 n l  STEEL LINER 
51.2mm [21nl GROUT 
9 5 m m  [ 3 / 8 1 n I  3-PLY ASPHALTIC 186 34m 161 1 3 5 f t l  
WEATHER PROOFING MEMBRANE 

Ref: H-2-39511. Rev. 3 
H-2-46293. Rev 3 
H-2-37855. Rev 4 

NOT TO SCALE 
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TANK LAYER MODEL ESTIMATE 

610 

R 1  R2 RSltCk SMMT2 SMMSl 

Waste Type 

Tank Layer Model(TLM) Estimate from Hnnford Tank Chemicnl and Radionuclide Inventories: HDW Model Rev. 4 (Agnew et al., 1997). 
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TANK 241-SX-106 SUMMARY 



I 



H N F - S D - W M - E R - 3 5 2 .  Rev.  1 

41 -s 

T A N K  R I S E R  L O C A T I O N  
Approx imale Grade Elevation 201 6 3 m  (661 5 f l l  

(Pianka 19951 

&*! 

22 8 6 m  [75 OOftl 
0 3 8 m  [1 2 5 f t l  - 

CONCRETE 

9 5 m m  [ 3 / 8 1 n l  7 
STEEL LINER 

0 38m [ l  2 4 f t l  0 61 m ( 2  OOftl - - 
CONCRETE 

I f a  

9 5mm [ 3 / 8 i n l  STEEL LINER i’ 
51 2 m m  [ 2 h I  GROUT 
9 5 m m  [3/81nl  3-PLY ASPHALTIC 186 0 3 m  [610 3 5 f t l  
WEATHER PROOFING MEMBRANE 

TOP OF D ISH ELEVATION 

Ref H-2-39511. Rev 3 
H-2-46293. Rev 3 
H-2-37855. Rev 4 

NOT TO S C A L E  

- 2 1  4- 
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TANK 241-SX-107 SUMMARY 



1 ]>SELF CONCENTRATING* 

0 -4 FROM 241-5  TCH 
FROM i06-SXx 
FROM 240-s CATCH TANK+ 

ASSUMED LEAKEK 1641' 

PHOTO ( 3 / 8 7 )  

J 

I I I I I I I I I I I I I  I I I I I  I I I I I  
m .I 
+ - d  

L" in VI 
o n 0  
0 Cl 0 

1" .- "d 

$? 
p "  

NOTE 3 

I I I I I  
m o a  

.w .w c" 
+ O d  

u l u l i n  
0 0 0  
0 0 0  

* * 

a 

n 

0 
r 

x 
u 
W 

I 

W 
- 
lil 
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NORTH 

N3 

T A N K  R I S E R  L O C A T I O N  
Approx imate Grade Elevation 202.08m [ 663 f t l  

IPianka 1995)  
~ ,%mi3 I I 4JJrn? 

22.86m [75.00f t l  

CONCRETE 

9 5 m m  [ 3 / 8 1 n l  
STEEL LINER 

0.61m L2.00ftl r 0 . 3 8 m  [1.24ftl I 4  I 
CONCRETE 

51.2mm [21nl GROUT TOP OF DISH ELEVATION 
9 5 m m  [ 3 /81n l  3-PLY ASPHALTIC 186  6 4 m  [612.35f t I  
WEATHER PROOFING MEMBRANE 

Ref: H-2-39511. Rev. 3 
H-2-46293. Rev. 3 
H-2-37855. Rev. 4 

NOT TO S C A L E  
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TANK 241-SX-108 SUMMARY 

TENTATIVELY AVAILABLE RISERS I Pumpable Liquids 0 gal - 

Riser Number@) I Size I Saltcake 0 gal 
87,000 gal 

~ k d g e  -~ ~~ 

12 in - 7, 16, 17 
~ 

I 0 gal 1 Supernatant 

TANK TEMPERATURE INTERIOR PHOTOGRAPHS 
Average Tank Temperature I 158OF Date March 6, 1987 
~~ 

Maximum TemDerature I 204OF I Montage Number I 94041033-31CN 
Date Oct 31, 1994 1 Photo Set Number 8701429 
Flevation from tank bottom I 0.5 n U WASTE SURFACE LEVEL 

I1 ~~ ~- ~ 

~~ ~ _. - . -. . . . -. . . . . . - . .. . 

Riser Number I 19 1 Devices I Manual TaDe 
Minimum Temperature 129.74'F 37.75 in 

Jan 3,1994 
Elevation from tank bottom 4.67 R 32 in 
Riser Number Julv 2. 1994 

March 25 - April 5, 1996* 

Numerous dates in this time span 



WHC-SO-WM-ER-352. Rev. 1 
I 

PRIMPRY ADDITIONS 
TIME L INE 
(AGNEW 1 9 9 5 )  

WASTE TYPES 
T IME L INE 
[ANDERSON 1990)  

R1: R2: RSLTCK: 
R2: WTR: WTR. 
WTR. 

/h: 

u.s. R%5T$L2!s $,L tNERGY 

30' 360"- 

28' 336"-- 

26' 3 1 2 " -  

24' 288"-- 

22' 264" - -  

20' 24c)"-- 

18'  2 1 6 " -  

1 6 '  192"-- 

1 4 '  168.- 

12'  144"  -- 

10' 120"- -  

a' 96"-- 

6' 72"- 

4 '  48"-- 

I T A N K  I N F O :  
CONSTRUCTED 1953-  1954 
NOMINAL CAPACITY: 1,000,000 GAL 
D I S H  BOTTOM, NO KNUCKLE 
75 FOOT DIAMETER TANK 

2 0 
w > t- 

w 
0 

J a 

V O L U M E  
(GALLONS 

-1,041,500 

- 975.500 

- 909,500 
- 
- 843,500 

- 777,500 

- 7 1  1 ,500  
- 
- 645,500 

- 579,500 
- 
- 5 1 3 , 5 0 0  
- 
- 417,500 0- 

rn 
N 
\ - - - - 3 8 1 , 5 0 0  

I - 3 1 5 , 5 0 0  

- 2 4 9 , 5 0 0  

+ z w 

+ 
Ll 

7 

4 

- 

- 

R E F E R E N C E S  

* ANDERSON 1 9 9 0  * *  WELTY 1 9 8 8  
+ x x  BORSHEIM AND KIRCH 1 9 9 1  

0 HANLDN 19961 
0 0  McCANN 1982b  

2) INTERSTIT IAL  L I Q U I D  LEVEL IS UNKNOWN 

31 I N  JUNE 1 9 9 3  INTERIM ISOLATION WAS 
REPLACED BY ~NTRUSION PREVENTION. 

G L O S S A R Y  OF W A S T E  TERMS:  
FOR MORE COMPLETE DEFIN IT IONS 
SEE APPENDIX A. 

R- R1. 
R2 
RSLTCK: SALTCAKE 
WTR: WATER 

REDOX REDOX WASTE HIGH-LEVEL 1952-57 WASTE 

REDOX WASTE 1958-66  

L E G E N D  - TOTAL WASTE LEVEL !SUPERNATE) ----- TOTAL WASTE LEVEL ISOLIDS) 
SOLIDS LEVEL _ _ - _ -  

v/J SOLIDS 

SX T A N K  F A R M  
C A S C A D E  

@+(-i+@ 

-235 
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9 NORTH 

N3 

LI I 

Ref: Alstad 1993 
H-2-7321 1. Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 201.84rn [662.2ft l  

(Pianka 1995) 
l&&T $4w: 

22.86m [75.00ft l  

CONCRETE 

0.38m [1 .25 f t l  - 
CONCRETE 

9.5mm I 3 / 8 i n l  7 
STEEL LINER 

Approximate Grade Elevation 201.84rn [662.2ft l  
(Pianka 1995) 

l&&T $4w: 

22 86m [75.00ft l  

CONCRETE 

0 38m [ I  2 5 f t l  - 
CONCRETE 

9 5mm I 3 / 8 ( n l  7 
STEEL LINER 

0 61 m [2 OOftl 
CONCRETE d A k 2 ,  &,38y 24ft1 ~ 3 I 

9 5mm [3 /81n l  STEEL LINER 
51 2mm [ 2 ( n l  GROUT TOP OF DISH ELEVATION 
9 5mm 13/8tnl 3-PLY ASPHALTIC 186 34m [61  1.35fl l  
WEATHER PROOFING MEMBRANE 

Ref H-2-39511. Rev 3 
H-2-46293. Rev 3 
H-2-37855. Rev 4 

NOT TO 'SCALE 
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Waste VolumeiKgall 
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TANK 241-SX-109 SUMMARY 

Inactive 
Watch Lists Hydrogen 
Integrity Assumed Leaker 
Assumed Leaker 1965 
Interim Stabilization (IS) May 1981 
Partial Interim Isolation (PI) 
Intrusion Prevention (IP) Sept 1982 

TENTATIVELY AVAILABLE RISERS 

b 
CT 
P 

I Riser Number@) I Size 
6 12 in 

6 A  
I 

~ 

20 in 
TANK TEMPERATURE 

Elevation from tank bottom unknown 

Elevation from tank bottom I 
Riser Number 10 

unknown 

TANK DESCRIPTION 
D i a m e t e r I 75 n 
Bottom Shape Dish 
Nominal Capacity 1,000,000 gal 
Cascade Tank none 

WASTE VOLUME (HANLON 19961) 
Total Risers I 21 

Total Waste Volume 244,000 gal 
Waste Type NCPLX 
Drainable Interstitial Liauids 48.000 aal 

___ Pumpable Liquids 25,000 gal 
Saltcake 244,000 gal 
Sludae 0 aal 
Suoernatant I 0 aal 

INTERIOR PHOTOGRAPHS 
Date I Mav 21. 1986 

Montaae Number I 94041033-21CN 
Photo Set Number 8 6 0 3 3 0 8 

WASTE SURFACE LEVEL 

Max Level 96 in 
Date I Oct 2, 1993 - Jan 2, 1994* 

Min Level 92 in 
Date I Jan4. 1991 -July 1, 1991* 

Numerous dates in this time span 
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HASTE TYPES 
l I M E  L I N E  
ANDERSON 1990) 

3RIMARY ADDITIONS 
TIME L I N E  
:AGNEW 1995) 

WTR WTR: 

w 

z z  g 

32' 3 8 4 "  - 1 
30' 3 6 0 " - -  

2 8 '  336"-- 

2 6 '  3 1 2 " - -  

24' 288" -- 

2 2 '  264"-- 

2 0 '  240"-- 

1 8' 2  1 6" -- 

1 6 '  192"-- 

1 4 '  1 6 8 " - -  

1 2 '  l44"-- 

IO' 1 2 0 " - -  

8 '  96"-- 

6' 7 2 " - -  

4 '  4 8 " ~  
TOP OF 
DISH 

2' 24" 

0- 
a 

LY w Y 

W J 

0 

- 

NTR: 

* 
p1 

w I- 

0 

w w Ll 

N 
- 
m 
m 

z 
I 

s 
z 

I TANK INFO: 
CONSTRUCTED 1 9 5 3 - 1 9 5 4  
NOMINAL CAPACITY: 1,000,000 GAL 
D I S H  BOTTOM, NO KNUCKLE 
75 FOOT DIAMETER TANK 

VOLUME 
(GALLONS 

- 1 , 0 4 1 , 5 0 0  
- 
- 9 7 5 . 5 0 0  

- 9 0 9 , 5 0 0  

- 8 4 3 , 5 G C  
- 
- 7 7 7 . 5 0 c  

- 711.5OC 

- 

- 645,50C 
- 

0- - 5 7 9 . 5 0 c  

- - 513,5CC 
m \ 0 

- 
- 
r z w 
I 

- 
- 447.53: 

r m - 
3 - 381,50( 

- 3 1 5 , 5 0 (  

4 - 
J 
w > 
_I - 

REFERENCES 

*+ * WELTY ANDERSON 1988 1990 

x x x  BORSHEIM AN0 KIRCH 1991 
0 HANLDN 19961 

21 INTERSTITIAL L I Q U I D  LEVEL I S  UNKNOWN. 

3)  I N  JUNE 1993 INTERIM ISOLATION WAS 
REPLACED BY ~NTRUSION PREVENTION. 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A 

__ LEGEND - TOTAL WASTE LEVEL (SUPERNATE) ----- TOTAL WASTE LEVEL (SOLIDS1 
----- SOLIDS LEVEL 

m / j  SOLIDS 

U.S. I 

SX TANK FARM 
CASCADE 

241-SX-109 SINGLE-SHELL T A N K  
WASTE & LEVEL HISTORY 1955-1996 
ASSUMED LEAKER/STABIL IZED TANK 

WATCH L IST :  HYDROGEN 
i z i  amc NO DWG NO 

B 1 241  1 ES-TKS-E87 112, 

DA 

/SHEET 1 or 1 'ALE NONE (JOB NO 

- 2 4 6  



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

9 NORTH 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 201.53m [661.2 f t l  

(Pianka 1995) 

Ymw: 

4.04m L13.25ftl 

22.86m [75.00ft l  
0.38m L1.25ftl 

CONCRETE 

i 9.5rnm [ 3 / 8 i n l  
STEEL LINER 

1 9.47m Liner [31 .08 f t l  ,Height 

0 61 m [2.0Oftl ;38.rn [I 24 f t1  jy 1 
CONCRETE 

51 .2mm 121nl  GROUT TOP OF DISH ELEVATION--/ 
186 0 3 m  [610 3 5 f t l  9  5 m m  [ 3 / 8 1 n l  3-PLY ASPHALTIC 

WEATHER PROOFING MEMBRANE 

Ref  H-2-3951 1. Rev 3  
H-2-46293. Rev 3  
H-2-37855. Rev 4 

NOT TO S C A L E  
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G .  K. P a t e l l o  
L. R .  Pederson 
K. M. Remund 
P. A. S c o t t  

G .  L .  S m i t h  
J. J. T o t h  
T. L. T raub 
J. D. V ienna 
K. D. Wiemers 
P. D. Whi tney  
J. Y .  Young 

Rust  F e d e r a l  S e r v i c e s  Hanford .  I n c .  
T. H. Bushaw 
C.  T.  N a r q u i s  

SGN E u r i s v s  S e r v i c e s  C o w .  
D. B. Engelman 
D. B. Hagmann 
D. E. P l a c e  
F. R. R e i c h  
E. F. R i e d e l  
K. V .  S c o t t  

OFFSITE 
Los Alamos N a t i o n a l  L a b o r a t o r v  

S. F Agnew 
Los Alamos N a t i o n a l  L a b o r a t o r y  

B i k i n i  A t o l l  Rd, SM30 
Los Alamos, NM 87545 

Los Alamos T e c h n i c a l  A s s o c i a t e s  

CST-14, MS-J586 

T .  T.  T r a n  
903 Brad1 ey  Boul  e v a r d  
R i c h l a n d ,  Washington 99352 

Oqden E v i r o n m e n t a l  

C .  R .  U n g e r i c h  
1404 P o t t e r  
R i c h l a n d ,  Washington 99352 

Tank A d v i s o r v  Panel  

D. 0. Campbell 
102 Windham Road 
Oak R idge,  TN 37830 

P7-28 
K2-44 
K5-12 
K9-46 

K7-74 
K7-94 
H2-53 
P8-37 
K6-51 
K5-12 
K4-16 

T6-30 
16-16 

84-51 
H6-12 
H5-27 
L5-55 
S3-90 
B4-51 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

X 

X 
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DISTRIBUTION SHEET 

D. Powers 
Sandi  a N a t i o n a l  L a b o r a t o r y  
P .  0. Box 5800 
MS-0744, D e p t .  6404 
Albuquerque, NM 87815 
J .  L. Kovach 
N u c l e a r  C o n s u l t i n g  S e r v i c e s  I n c .  
P. 0. Box 29151 
Columbus, OH 43229-0151 

B. C .  Hudson 
Chemical  R e a c t i o n  Sub-TAP 
202 N o r t h r i d g e  C o u r t  
L i n d s b o r g ,  KS 67456 

Department o f  Enerqv - Headauar te rs  

K .  T. Lang 
J .  A. P o p p i t t i  
U. S. Depar tment  o f  Energy 
O f f i c e  o f  E n v i r o n m e n t a l  R e s t o r a t i o n  

12800 M i d d l e b r o o k  Road 
Germantown, MD 20874 

Sc ience A p p l i c a t i o n s  I n t e r n a t i o n a l  C o r p o r a t i o n  

H. S u t t e r  
555 Q u i n c e  O r c h a r d  Rd. 
S u i t e  500 
Germantown, MD 20874 

and Waste Management (EM-563) 

Columbia B a s i n  C o l l  eqe 

D. E. Campbell 
2600 N o r t h  2 0 t h  Avenue 
Pasco, Washington 99301 

Wastren I n c .  

E. E. Oscarson 
Wastren, I n c .  
1050 G i l m o r e  Ave, S u i t e  C 
R i c h l a n d ,  WA 99352 

MACTEC - ERS 

J .  R. Brodeur  

303 B r a d l e y  B o u l e v a r d ,  S u i t e  104 
R i c h l a n d ,  WA 99352 

MACTEC - ERS 

82-69 

81-45 

X 

X 
X 

X 

X 

X 

X 
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TANK 241-SX-110 SUMMARY 

TANK HISTORY TANK DESCRIPTION 

Entered Service 1 3rd qtr 1959 11 Diameter 75 A 
Removed from Service Bottom Shape Dish 
Inactive 1976 Nominal Capacity 1,000,000 gal 
Watch Lists none Cascade Tank to 241-SX-111 
Integrity Assumed Leaker Total Risers 22 
Assumed Leaker 1976 WASTE VOLUME (HANLON 19961) 
. Interim Stabilization (IS) Aua 1979 Total Waste Volume I 62.000 oal 

. I  I1 Partial Interim Isolation (PI) I I II I u-. ._.... 
ll Waste T w e  NCPLX . .  _ .  

Intrusion Prevention (IP) I June 1985 Drainable Interstitial Liquids I 0 gal 
TENTATIVELY AVAILABLE RISERS Pumpable Liquids 0 gal 

~ 

Riser Numberls) I Size Saltcake I 0 aal 
II 3 I 4 in 11 Sludge I 62,000 aal - 

II I 
6, 7, 16, 17 12 in 11 Supernatant 0 gal 

I 

13 42 in II INTERIOR PHOTOGRAPHS 
TANK TEMPERATURE Date Feb 20, 1987 

Average Tank Temperature 145OF Montage Number 94041 033-35CN 
Maximum Temperature 176.2'F Photo Set Number 8701 204 

Date Nov 3, 1994 WASTE SURFACE LEVEL 
Elevation from tank bottom 
Riser Number 

Date March 24, 1996 Min Level 26.5 in 

Manual Tape 

Oct 2, 1994 - April 2, 1996" Minimum Temperature 11 1 .0ZoF 

p 
N u m e r o u s  d a t e s  i n  th i s  t i m e  s p a n  
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PRIMARY ADDITIONS 
TIME L I N E  
IAGNEW 1995)  

32' 384"- 1 
30' 360"-- 

28' 3 3 6 " - -  

26' 3 1 2 " -  

2 4 '  2a8"-- 

22' 264" - -  

20' 2 4 0 " - -  

1 8 ' 2 1 6 " - -  

1 6 '  i92"-- 

1 4 '  168" - -  

1 2 '  144"  -- 

1 0 '  i20"-- 

8' 96" - -  

6' 72"-- 

4' 48"-- 

NOTE 
1 6  BOTTLES OF ENRICHED URANIUM 
AIJD PLUTONIUh.4 ADDED FROM ARGOYNE 
NATIONAL LABORATORY (DATE UNKNOWN)** 

* 
I/) 

* 
"i 

LL r 
0 

W 
W I/) 

VOLUME 
(GALLONS 

-1 ,041,500 
- 
- 975,500 
- 
- 909,500 
- 
- E 4 3 , 5 0 @  
- 
- 777,500 
- 
- 7 1 1 , 5 0 0  
- 
- 6 4 5 , 5 0 0  
- 
- 579,500 
- 
- 5 1 3 , 5 0 0  
- 
- 447.500 
- 
- 3 8 1 , 5 0 0  
- 
- 3 1 5 , 5 0 0  
- 
- 249,500 
- 
- 1 8 3 . 5 0 0  
- 
- 1 1 7 , 5 0 0  
- 

I I I I 9'5) 
1945 50 55 60 6; 70 75 80 85 90 

DISH BOTTOM YEARS 

REFERENCES 
* ANOERSON 1 9 9 0  

** WELTY 1 9 8 8  
X l t  BORSHEIM AND KIRCH 1991 

0 HANLON 19961 

NOTES: 
1) TRANSFER SOURCES AN0 DESTINATIONS 

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

21 INTERSTITIAL L I O U I O  LEVEL I S  UNKNOWN. 

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

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

224: 
BL. 
BNW: 
EB 
E'VAP: 
I X -  
R2 
R. 
RIX: 
RSLTCK: 
WTR. 

LEGEND - TOTAL WASTE LEVEL ISUPERNATEI ----- TOTAL WASTE LEVEL (SOLIDS1 

m A  SOLIDS 
SOLIOS LEVEL _ _ _ _ _  

SX TANK FARM 
CASCADE 

us- DER%R,Tcy&E ,F),,,F, ENERGY 
FLUOR D A N I E L  NORTHWEST. I N C .  

241 -SX-1  10 SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1959-1996 

ASSUMED LEAKER/STABIL IZED TANK 
WATCH L I S T :  N / A  

z n i  I R "C YO IDWG NO 
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