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1 .O 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 0. 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 
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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 "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 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 Safe9 Characterizafion of Hanford Site Wuste(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 oftank 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 Safe9 Busis(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 unifonn 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. 

w 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 
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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. 

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 

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

1.1.3 Occurrences 

Toxic vapor releases are a recently anal@ safety concern at the Hanford Site. The entire issue 

Over 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 sigruficant 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 

I .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 l i e s  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. 
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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 Reep, 1991). PUREX reprocessed aluminum-clad &el elements and zirconium alloy-clad 
&el 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 
Rep ,  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 
ofall four Hanford processing plants (B, T, REDOX, and PUREX)" (Gerber, 1993b, p. 12); however, 
the large production and economic efficiency of the PUREX plant caused the 4X Program to be 
abandoned (Gerber, 1993b). B Plant restarted in 1968 to recover cesium and strontium from stored 
liquid waste. Cesium and strontium recovery was completed in September 1983 and February 1985, 
respectively (Rockwell, 1985). 

-6- 



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

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). 

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 90Sr, "'Pm, and IMCs from PUREX waste. The plant 
was shut down in 1967 and the building and the site have been decontaminated and decommissioned 
(PNL, 1991). 

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). 

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-1 960s, 
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 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). 

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. 
S i ce  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). 

2 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 

-8- 



HNF-SD-Wh4-ER-351, Rev. 1 

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 he1 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 canied out until a slurry containing about 30 wtYo 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 claddindfirst 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). 

242-S Evaporator-Crystallizer 
The 2424  Evaporator-Crystalher 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 wtYo 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 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). 

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-I 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. 

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 faciity built in 1981 (Leach and Stahl, 1993), replaced the 2 0 4 4  

rail car unloading faciity. 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 Appendiv 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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1.3  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, I994 (Hanlon, 19961). 

The information on the Tank Farm Summary tables includes the Tank Farm Description, 
Integrity, Tank Volumes, and Watch Lists d o n s  selected from the supporting documents. The Waste 
Volume section information was taken from the Waste Tank Summary Report for Month Ending 
September 30, I996 (Hanlon, 19961). 

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 Reportfor Month Ending September 30, I994 (Hanlon, 19961). 

The "-" in the tank summary tables indicates the information is unknown, not applicable, andor 
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 fiom 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, hrther explanation about the development of the data, and the references, 
see the supporting documents. 

The waste surface level data also were queried fiom 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 ofthe 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 h t h e r  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 andRadionuclide 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 
Tank ChemicalandRadionuclide Inveniories: HDWModelRev. 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 SMh4 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 hrther 
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 non-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 (IC1 and 1C2), second-cycle 
decontamination waste (2C1 and 2C2), ferrocyanide waste (PFeCNl), saltcake waste (T1 SltCk), 
uranium recovery waste (UR), decontamination waste @W), metal waste (MWl and W 2 ) ,  coating 
(cladding) waste (CWRI and C W ) ,  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 

112,201,202,203 
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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 hrther explanation of the 
above tables, sketches, and graphs. 
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Approximate Grade Elevaiion 205.37m [673.8ft1 
(Pianka 1995) 

4.04m [13 .25 f i l  

22.86m [75 .00 f i l  
0.30m [ l .OOft l  4'- 

CONCRETE 

t 5.49m L18.0ft l  

6 . 3 5 m m  [ 1 / 4 i n l  0.30m [ l . O f t l  
TOP OF DISH ELEVATION STEEL LINER. W/ 

WATERPROOFING 
7,9dmm [5/16in] 193.85m c636.0fil 
STEEL LINER 

Ref: H-2-1741. Rev. 3 
C V I  73550. d w g  D-2 

NOT TO SCALE 

-24- 



64 

SMMTZ 

241 -T- 1 0 1 
TANK LAYER MODEL ESTIMATE 

35 

MW 

Waste Type 

CWRZ 

Tank Layer Model(TLM) Estimate from Hanford Tank Chemical and Radionuclide Inventories: HD W Model Rev. 4 (Agnew et al., 1991). 



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

- 2 6 -  



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

- 2 7 -  



HNF-SD-WM-ER-35 1, Rev. 1 

28 - 



HNF-SD-Wh4-ER-35 1, Rev. 1 

- 29 - 



HNF-SD-Wh4-ER-35 1. Rev. 1 

-30- 



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



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

-32- 



PAGE INTENTIONALLY 
LEpTBL4NK 



TANK 241-T-102 SUMMARY 

TANK HISTORY 
Entered Service 3rd qtr 1945 I 

1 Removed from Service 1976 
I Inactive I 1976 

Watch Lists I none 
Integrity Sound 

TENTATIVELY AVAILABLE RISERS 
Riser Number Size I 7,12  12 in 

TANK TEMPERATURE 
Average Tank Temperature 
Maximum Temperature 

Date Oct 3,1976 
Elevation from tank bottom unknown 

I 8 Riser Number 
Minimum TemDerature 

Date Feb 18, 1978 
Elevation from tank bottom unknown 
Riser Number 8 

TANK DESCRIPTION 
Diameter I 75 ft 

I . - .. ~ ~~ 

Bottom ShaDe Dish 
I 

Nominal Capacitv 530.000 aal 
Cascade Tank I to 241 -T-l03 
Total Risers I i n  

I .- . - . .. - -. 

WASTE VOLUME (HANLON 19961) 
Total Waste Volume I 32.000 aal 
Waste Type NCPLX 
Drainable Interstitial Liquids 0 gal 
PumDable Liauids 13.000 aal 

Saltcake I 0 aal 

Sludge I 19,000 gal 
Supernatant 13,000 gal 

Date June 28, 1989 
Montage Number 9408023347CN 

INTERIOR PHOTOGRAPHS 

Photo Set Number 89-062732 
WASTE SURFACE LEVEL 

Devices I AutolManual ENRAF 
Max Level 19.12 in 

Date Aug 3 - NOV 17, 1996* 
Min Level I 6.9 in 

Date Feb 15, 1995 

Numerous dates in this t ime span. 





CASCADE FULL* 
pH 9 9 * * *  

METPL WASTE REMOVAL* 

TO 1 1 5  TX* 
SLUICING" 

FROM 1D2-C* 

T O  103-T* 

FROM 101-T*  

TO 110-S*  

SEE NOTE 2 

- -. LEVEI ADJUSTMENT (1 1/78).*SALT WELL PUMPING COMPLETED 112/78)** 

- +  
i n w  0 0  

0 0 0  

.F .L" 

I N T E R I M  STABLIL IZED (3/81)! 
LEVEL ADJUSTMENT (4/82)" 
LEVEL ADJUSTMENTS (10/83-8/84)"' 
LEVEL ADJUSTMENT 18/84)' 

INTRUSION PREVENTION (8/81 I SEE NOTE 3*' 

PHOTOS ( 6 1 8 9 )  

I I I I I I i 1 1 1 1 1 1 1 1 1 1  
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TANK 241-T-103 SUMMARY 

b 
f 

TANK HISTORY 
Entered Service 4th qtr 1945 
Removed from Service 1974 

I 
II Inactive I 1976 

Watch Lists none 
Integrity Assumed Leaker 
Assumed Leaker 1974 
Interim Stabilization (IS) Nov 1983 

Partial Interim Isolation (PI) 
Intrusion Prevention (IP) Aug 1981 

TENTATIVELY AVAILABLE RISERS 
Riser Number I Size 

2, 7 12 in 

I It TANK TEMPERATURE 

Average Tank Temperature 64OF 
Maximum Temperature 78OF I Date Oct 3. 1976 

Elevation from tank bottom I 
Riser Number 8 

unknown 

Minimum Temperature I 5OoF 
~ 

I May 3, 1980 
Elevation from tank bottom I unknown u Riser Number 8 

TANK DESCRIPTION 

Diameter I 75 R 
Dish 

~ ~ _ _ _ _ _ _ _ _ _ _  

Nominal CaDacitv 

Cascade Tank none 
Total Risers 11 

WASTE VOLUME (HANLON 19961) 
27,000 gal Total Waste Volume I 

NCPLX Waste TvDe I - -. . _ .  
Drainable Interstitial Liquids I 0 aal 
Pumpable Liquids 0 gal 
Saltcake I 0 oal 

I - =-. 
Sludge 23,000 gal 
Supernatant 4,000 gal 

INTERIOR PHOTOGRAPHS 
~ - . . . . . - . - -. - . . . . - 

Date I Julv3 1984 
Montage Number 9408023343CN 
Photo Set Number I 84-04685 

SURFACE LEVELS 
Devices I Manual ENRAF 
Max Level 17.37 in 

Min Level 4.7 in 
Oct 2, 1996 

Nov 8, 1991, Jan 5, 1992 

Numerous dates in this time span. 





FROM 102-C*  

[FROM 101-T, 102-T. TO 103-TYI* 

FROM I O l - T *  
pH 12.8*** TO lG7-U*  

I l l  
- +  
u l w  0 0  

0 0 0  

.N c" 

-TO 110-5 & 101-TI'ASSUMED LEAKER (74)' 

INTRUSION PREVENTION L8/811 SEE NOTE 3** 

LEVEL ADJUSTMENT 14/82)" 
LEVEL ADJUSTMENT ( 1  1/83)0 INTERIM STABIL IZED ( 1  1/83]' 

PHOTOS (7/84) 

w w  
X 
H 
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HNF-SD-WM-ER-351, Rev. 1 

I -T-1 

9 NORTH 

HEEL P I T  

241-TR-03B SLUICE P I T  ,A 241-TR-03C 

e 3  \ N1 

Rev. 2 

PUMP P I T  \\ 241-TR-03A \ 

Ref: Alstad 1993 
W-72743 
H-2-73054. Rev. 2 

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

Approximate Grade Elevation 204.67m L671.5ftl 
(Pianka 19951 

TelrPm I ,I , 

t 
4.04m L13.25ft1 

CONCRETE 

22.86m 175.00fi l  
0.30m I l . 0 0 f t l  4 

CONCRETE 
5 .49m [18.0ft l  

6.35mm [ 1 / 4 i n l  A 0.30m Ll.Oft1 
TOP OF DISH ELEVATION 

193.24m [634.0 f t l  

STEEL LINER. W/ 

WATERPROOFING 
3-pLy 7 .94mm [5 /16 in ]  

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

C V I  73550.  d w g  D-2 

NOT TO SCALE 

-46- 
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Waste VolumelKgal) 
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HNF-SD-WM-ER-351. Rev. 1 

- 48 - 



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

- 49 



HNF-SD-WM-ER-351, RC :V. 1 

50 - 



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

HDW Mod.1 Rev 4 
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Ln Ln 

TANK HISTORY TANK DESCRIPTION 

fntered Service I 1st qtr 1946 11 Diameter 75 ft 
qemoved from Service 

Maximum Temperature 78'F Montage Number 9408023345CN I 
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 138.45 in 
Riser Number 4 Date Oct 2,1996 

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

I-T-I 
I-MH SHOWN ON H-2-73061. Rev. 4 

NOT SHOWN ON W-72743 

Ref: AIstad 1993  
W-72743 
H-2-73061. Rev. 4 

SALT WELL 
PUMP P I T  

0 1 3  

4 0  N2 

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

Approx imate Grade Elevalion 205.45m [674.0ft1 
(Pianka 1995)  

ll*c 8 ,  I 

t 
4 0 4 m  [13  2 5 f t l  

1 
22.86m L75.00ftl 

CONCRETE 

6 . 3 5 m m  [ 1 / 4 i n l  0.30m [ l  .O f t1  
TOP OF DISH ELEVATION 

193.85m L636.0fl l 

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

C V I  73550. d w g  D-2 

NOT TO SCALE 

-57- 



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

Waste Volume(Kgal1 
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HNF-SD-WM-ER-35 1, Rev. 1 
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HNF-SD-WM-ER-35 1, Rev. 1 
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HNF-SD-WM-ER-351, Rev. 1 
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HNF-SD-WM-ER-351, Rev. 1 

HDW M-1 Rav 4 

I Single-Shdl Tu* 241-T-104 1 

- 64 - 
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TANK 241-T-105 SUMMARY 

Numerous dates in this time span. 
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\ 

x i  DISH CASCADE FULL* 

x x  BOTTOM - 1  I 

co 
0- 

03- 
vi 

co 
0- 

co- 
in 

J 

I I I I I  

.F .in .m .- 
I + - -  

V l m L n l r  
0 0 0 0  

0 0 0 0 0  

REMOVED FROM SERVICE (76),* INACTIVE (761 * 
'- SEE NOTE 2 
SALT WELL PUMPING COMPLETED (6176)  ** 
LEVEL ADJUSTMENT 16/60) * 

LEVEL ADJUSTMENT (4/82)?'PARlIALLY ISOLATED (12/82)** 

LEVEL ADJUSTMENT ( 5 / 6 7 ) 0  PHOTOS (5 /67 ) .  INTERIM STABIL IZED (6/87)' 

INTRUSION PREVENTION (9/88) SEE NOTE 3''' 

I I I I I I I I I I I I I I I  

N c? 

0 
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HNF-SD-WM-ER-351. Rev. 1 

3 -8-1 
MH SHOWN ON H-2-73062. 
NOT SHOWN ON W-72743 

7 0  

I -  > N4 

Ref: Alstad 1993 
W-72743 
H-2-73062. Rev. 4 

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

Approximate Grade Elevation 204.95m [672.4111 
(Pianka 19951 

-1 

f 4 i " m  CONCRETE [ 1 . 2 5 f t l J  \7! 4.04m 1 3 . 2 5 f t l  

5.49m I18 .0 f t l  
Liner Height 

2 2 . 8 6 ~  [75.00ft l  
0 . 3 0 ~  [ l .OOf t l  

CONCRETE 

6 3 5 m m  [ 1 / 4 1 n l  A 0 3 0 m  L1 Oft1 ' 
TOP OF DISH ELEVATION 

193 85m (635 Oft1 
STEEL LINER. W/ 

WATERPROOFING 7 9 4 m m  [5/161n] 
STEEL LINER Ref H-2-1741. Rev 3 

C V I  73550. dwg 

NOT TO SCALE 

-68- 

Rev. 4 
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HNF-SD-WM-ER-351. Rev. 1 

N u 

W 

I- 
e 
o! 

g 

- x 

Waste VolumelKgall 

-69- 



HNF-SD 8-WM-ER-35 1, Rev. 1 
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HNF-SD-WM-ER-35 I ,  Rev. 1 

-71  - 



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

72 - 



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

- 13 - 



HNF-SD-WM-ER-35 1, Rev. 1 



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

- 75 - 
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TANK 241 -T-I 06 SUMMARY 

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

I 

SIZE 

B 

WASTE TYPES 
TIME L I N E  
(ANDERSON 19901 

BLDC NO DWC NO DA 

2 4 1  

I cw 

I WTR 

PRIMARY ADDITIONS 
T I M E  L I N E  
(AGNEW 19951 

I T A N K  INFO: 
CONSTRUCTED 1 9 4 3 - 1 9 4 4  
NOMINAL CAPACITY: 530.000 GAL 
D I S H  BOTTOM. 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

v) W 

L Z  
w z  
L H  

z z  
H H  

_ I d  
w w  

2 2  
1 - 1  

1 8 '  2 1 6  

1 6 '  I r _ q '  J L  

1 4 '  1 6 8  

1 2 '  1 4 4 '  

10' 1 2 0  

8' 9 6 '  

6' 7 2 '  

4' 48 

2' 24 

0' 0 

-1 '  -12 

* 
w? 

5 * 

1945 

* 
? - - 
I 
0 
LL 

N 

w + 
0 

w LL' m 

- 1 2 , 5 0 0  

0 - 
50 55 60 80 85 90 95 

YEARS 

* - 
'n 
P- 

w 
' N  

o w  
Q t  z o  - 2  

W 
W v) 

- 

i 

- 
m m 
\ a 
I 

m 

+ 0 
I a 

VOLUME 
(GALLONS)  

- 6 0 6 . 5 0 3  

- 573,500 

- 540,500 

- 5 0 7 , 5 0 0  

- 474,500 

- 4 4 1 , 5 0 0  

- 408,500 

- 375,500 

- 342,500 

- 309,500 

- 2 7 6 , 5 0 0  

- 243,500 

- 2 1 0 , 5 0 0  

- 1 7 7 , 5 0 0  

- 1 4 4 , 5 0 0  

- 1 1  1 , 5 0 0  

- 78,500 

- 45,500 

REFERENCES 
* ANDERSON 1 9 9 0  

* *  WELTY 1 9 8 8  
*I* BORSHEIM AND KIRCH 1 9 9 1  

0 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 )  I N T E R S T I T I A L  L I O U I D  LEVEL IS UNKNOWN. 

3) I N  JUNE 1993,  I N T E R I M  ISOLATION WAS 
REPLACED BY INTRUSION PREVENTION. 

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

1C: F IRST CYCLE DECONTAMINAIION WAST 
2C: SECOND CYCLE DECON WASTE 
EL: E-PLANT LOW-LEVEL WASTE 
CW COATING (CLADDING1 WASTE 
DW. DECONTAMINATION WASTE 
I X .  I O N  EXCHANGE 
WTR: WATER 

___ LEGEND - TOTAL WASTE LEVEL (SUPERNAIE) ----- TOTAL WASTE LEVEL (SOLIDS) 

f f + S S  ASSUMED SOLIDS LEVEL 

mA SOLIDS 

SOLIDS LEVEL _ _ _ - -  

T T A N K  FARM 
CASCADE 

I 12@@@ 1 I 
u.s. FLUOR DELhST$kEloE D A N I E L  NORTHWEST, ENERGY I N C .  

241 - T - 1 0 6  SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1 9 4 7 - 1 9 9 6  
ASSUMED LEAKER/STABIL IZED TANK 

WATCH L I S T :  N / A  
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HNF-SD-WM-ER-351. Rev. 1 

I -T-1 

9 NORTH 

0 
1 3  

Rev. 2 

Ref: Alstad 1 9 9 3  
W - 7 7 7 A Z  . . I -. , - 
H-2-73055. Rev. 2 

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

Approximate Grade Elevatlon 2 0 4  6 4 m  [671 4111 
(Pianka 1995) 

lr%m I I ,  

0 38m I 1  2 5 f t l  4 0 4 m  [ 1 3  2 5 f t l  
CONCRETE 

22 86m [ 7 5  O O f t l  
0 30m [ l  OOfll 

CONCRETE 
5.49m [ I  8.0f t l  11 L i n e r , H e i g h t  

6 35mm [ 1 / 4 1 n l  
STEEL LINER W/ 

3-PLY 193 2 4 m  [ 6 3 4  Of t l  
WATERPROOFING 

0 30m [ l  O f t l  ' 
TOP OF DISH ELEVATION 

7 9 4 m m  [5 /16in]  

Ref H-2-1741. Rev 3 STEEL LINER 

C V I  73550. dwg D-2 

NOT TO S C A L E  

-79- 



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

I 
Waste Volume(Kgall 

-80- 



HNF-SD-WM-ER-35 1, Rev. 1 

I 

.EIw, 0 
mall1l2- 0 
DBP I 0 

glgmlW [ 0 0 0 0 0 0 0  

0 0 0 0 0 0  

0 ~ 0 0 0 0  
O O n n n n  

- 81 - 



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

- 8 3 .  



HNF-SD-Wh4-ER-351, Rev. 1 

84 - 



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

85 - 



HNF-SD-WM-ER-35 1, Rev. 1 

- 86 - 
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TANK 241-T-107 SUMMARY 

00 
P 

Numerous dates in this time span. 
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I 
I 
I 

\ I  
' I  

DH 1;' l x * *  

191.5" - 
0 

C W 

TO l l U - T X F p H  13.2*** 

FROM 1 3 2 - C *  

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

9 NORTH 

SALT WELL 
PUMP P IT  

@ 1 3  

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

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

Approximate Grade Elevation 205.45m [674.0ftl 
(Pianka 1995)  

iI9lH-N $La% 

t 
4.04m [13.25ft l  

CONCRETE 

22.86m [75.0Ofll 
0.30m 11 .OOftl 4'- 

CONCRETE 
5.49m [18.0ft l  

/ /- 
6.35mm L1/4inl 0.30m [ l .Oft l  / 

TOP OF DISH ELEVATION-/ 
STEEL LINER, W /  

WATERPROOFING 193.85m L636.0fll 

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

CVI  73550.  dwg 0-2 

NOT TO SCALE 

-90- 



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

Warte VolumelKgal) 
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HNF-SD -WM-ER-351, Rev. 1 
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HNF-SD. -ER-35 1, Rev. 1 

- 9 3 -  



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

- 9 6 .  



HNF-SD-Wh4-ER-351, Rev. 1 
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Numerous dates in this time span. 
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HNF-SD-WM-ER-351. Rev. 1 
I 

WASTE TYPES 
T IME L INE 
(ANDERSON 19901 

1C 1 c  1 c  1 c  BL 
EB EB EB I X  
TBP HLO 

BNW 

T IME L INE 
(AGNEW 19951 

14 '  168" 

12' 144" 

10' 120" 

8' 96" 

6' 72" 

4' 48" 

2' 24'' 

0 '  0" 

-1' -12'' 

T lSLTCK 1 WTR 

I TANK INFO: 
CONSTRUCTED 1943-  1 9 4 4  
NOMINAL CAPACITY- 530.000 GAL 
D I S H  BOTTOM, 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

VOLUME 

- E05.500 

- 573,500 

- 540,500 

- 507,500 

- 47d,500 

- 441,500 

- 408,500 

- 375,500 

- 342,500 

- 309,500 

(GALLONS) 

- 276,500 

- 243,500 W L  

- 210,500 

- 177,500 

- 14L,500 

- 11 1.500 

- 78,500 

I ---- - 45,500 
NUCKLE 
OTTOM 
) ISH 
30TTOM 4-ke-- - 12,500 

+ + >  0 
z z w  I 
3 -1 a I - _ _ _ _  

- - - - -__ 2 

t' 

. pp\A+ 
, I ,  I , , ,  I l l 1  , , I 1  1 1 1 1  / , ) I  1 1 1 1  1 1 1 1  1 1 1 1  I ( , ,  I )  0 - 

1 9 i 5  50 55 60 65  70 75 80 85 90 95 
Y E A R S  

REFERENCES 
* ANDERSON 1 9 9 0  

** WELTY 1988  
* * X  BORSHEIM AND KIRCH 1 9 9 1  

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.  

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

31 I N  JUNE 1 9 9 3 ,  INTERIM ISOLATION WAS 
REPLACED BY INTRUSION PREVENTION. 

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

1C: FIRST CYCLE DECONTAMINATION WAST 
BL: B-PLANT LOW-LEVEL WASTE 
BNbV: BATTELLE NW LABORATORY WASTE 
EB EVAPORATOR BOTTOMS 
HLO. HANFORD LAB OPERATIONS WASTE 
I X :  I O N  EXCHANGE 
TBP. TRIBUTYL PHOSPHATE 
TlSLTCK: SALTCAKE 1951-56 
WTR: WATER 

LEGEND 
TOTAL WASTE LEVEL (SUPERNATE) 

SOLIDS LEVEL 
----- TOTAL WASTE LEVEL (SOLIDS) 

f+++$ ASSUMED SOLIDS LEVEL 

_ _ _ _ _  
SOLIDS 

T T A N K  FARM 
CASCADE 

u.s. DELA$T$h2L 0% ENERGY 
FLUOR D A N I E L  NORTHWEST. I N C .  

241-T-108 S INGLE-SHELL  T A N K  
YASTE & LEVEL H I S T O R Y  1945-1996 
ASSUMED L E A K E R / S T A B I L I Z E D  TANK 

WATCH L I S T :  N / A  
LE I BLnc NO IOWG NO I DATE 

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

NORTH 

c:7 13 

Ref: Alstad 1993 
W-72743 
H-2-73056. Rev. 2 

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

Approximate Grade Elevation 205 1 3 m  I 6 7 3  Of t l  
(Pianka 1995) 

Ti!%ll% 

4 0 4 m  L13 2 5 f t l  

22 8 6 m  175 OOftl 
0 3 0 m  [ I  OOftl 

CONCRETE 
5 4 9 m  L18 Oft l  

6 35mm [ 1 / 4 1 n l  
STEEL LINER W/ 

WATERPROOFING 

0 3 0 m  L1 Of t l  
TOP OF D ISH ELEVATION 

193 8 5 m  [635 Of t l  

Ref H-2-1741 Rev 3 
STEEL LINER 

C V I  73550. dwg D-2 

NOT TO SCALE 
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Waste VolumelKgall 
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HNF-SD-WM-ER-351. Rev. 1 
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TANK 241-T-109 SUMMARY 

TANK HISTORY 
Entered Service 4th qtr 1945 
Removed from Service 1974 

I 
Inactive 
Watch Lists 

1976 
I 

I I V  I Assumed Leaker 
Assumed Leaker 1974 
Interim Stabilization (IS) Dec 1984 

Partial Interim Isolation (PI) Dec 1982 
Intrusion Prevention (IP) SerA 1988 . ,  

TENTATIVELY AVAILABLE RISERS It 
Size II Riser 4. Number 5 I 4 in 

2, 3, 6, 7 12 in 
TANK TEMPERATURE 

Average Tank Temperature 64OF 
Maximum Temperature 90°F 

Date Sept 3, 1978 
Elevation from tank bottom unknown 
Riser Number 8 

Minimum Temperature 52.88OF 
Date I March 1 and 25, 1996 
Elevation from tank bottom I unknown 
Riser Number I 8 

Cascade Tank 
Total Risers I 9 II 

WASTE VOLUME (HANLON 19961) 
Total Waste Volume 58,000 gal 
Waste TvDe I NCPLX 

II 
<.  

Drainable interstitial Liauids I 0 aal 
Pumpable Liquids 0 gal 
Saltcake 0 gal 
Sludae 58.000 aal 
Supernatant 0 gal Y 

INTERIOR PHOTOGRAPHS 
Date I Feb 25. 1993 
Montage Number I 94080233-38CN 11 
Photo Set Number I 93-022509 

WASTE SURFACE LEVEL 

Max Level 30.2 in 

Min Level 14.9 in 
Date 

Date Feb 8.1993 

Sept 26 - Nov 17,1996* 

Numerous dates in this time span. 
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- - - - N  z, LEVEL I N  I N C H E S  - I Z I P U I D N  
'u.0: *. '0. N. m: 0 +. 00. ~4. - 

ID ASCADE OVERFLOW - 1 9 1  5 P cn 

Ln 
0 

ui 
Ln 

oi 
0 

oi 
in 

1 

(FROM 108-T 11  l -T ) *  

TO 1 1 0  S* REMOVED F$OM SERVICE 
4 ASSUMED LEAKER (74 )  
in 

SEE NOTE 2 
T WELL PUMPING COMPLETED (5/781** 

cn 
0 

LEVEL ADJUSTMENT ( 4 / 8 2 ) O o 0  
LEVEL ADJUSTMENT (6/82)" 
PARTIALLY ISOLATED (12/82)** 

LfVEL ADJUSTMENT (12/841 INTERIM STABIL IZED (12/R4I0 
m 
ui 

INTRUSION PREVENTION (9188) SEE NOTE 3 Q 0 0 0  

ID 
0 

PHOTOS ( 2 / 9 3 )  

ID 
ui 

I I I I I I I I I I I I I I I I I I I I  - - - N N N w w w P P P VI VI VI m , 6 <  
N in w -- P .d p .w .m .w .N po -5 2 -2 & 2 % g P  
~ V I V I V I V I V I V I ~ ~ V I V I V I V I V I V I ~ V I ~ ~ ~ C  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  o z m  

- P < - P U - + < O + < 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 z z  

(74); pH 12.0*** 

m W 

__ 
-COW X Z T  

7; r m 
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HNF-SD-Wh4-ER-351. Rev. 1 

Waste VolumelKgal) 
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HNF-SD-WM-ER-351, Rev. 1 

- 115 



L I I  - 



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

Waste Volurne(Kgal1 
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Numerous dates in this time span. 
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HNF-SD-WM-ER-351, Rev. 

ASTE TYPES 2C 
I M E  L INE 
NDERSON I19901 

FIMARY 2 2 4  WTR 
DDITIONS 

2c1 

I I I I M E  LINE 
iGNEW 1 9 9 5 )  

TANK INFO: 
CONSTRUCTED 1943-1944  
NOMINAL CAPACITY: 530.000 GAL 
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

REFERENCES 
* ANDERSON 1 5 9 0  **  WELTY 1988  * **  BORSHEIM AND KIRCH 1 9 9 1  
0 HANLON 15561 

2) INTERSTIT IAL  L IOUID LEVEL I S  UNKNOWN. 

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

224:  224-U WASTE 
2C. SECOND CYCLE DECON WASTE 
2C1. SECOND CYCLE DECON WASTE 1944-49  
2C2. SECOND CYCLE DECON WASTE 1 9 5 0 - 5 6  
V:TR: WATER 

LEGEND 
_"_ .  , v ,  XL VfASTE LELEL ISijFERNATE) 

SOLIDS LEVEL 
----- TOTAL WASTE LEVEL ISOLIDS) 

if+++ ASSUMED SOLIDS LEVEL 
z- INTERSTIT IAL  L I O U I D  LEVEL 

m A  SOLIDS 

_ _ _ _ _  
- - -  

T TANK FARM 
CASCADE 

u.s. D E L A 5 T $ x $  ,FI,L ENERGY 
FLUOR D A N I E L  NORTHWEST. I N C .  

2 4 1 - T - 1 1 0  SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1 9 4 5 - 1 9 9 6  

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

, I Z E  EL36 NO D W  NO D*Tt 

B ~ 241 1 E S - T K S - E 1 0 3  /1/9 
:ALE NONE 1208 NO /S"EET 1 OF 1 

-1: 



THIS PAGE INTENTIONALLY 
LEFT BLANK 
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I-T-I10 

9 NORTH 

SALT WELL 
PUMP P I T  

0 1 3  

N2 
N3 

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

Approx imate Grade Elevation 205 3 7 m  [673  a f t ]  
(Pianka 19951 

Tenen 

4 0 4 m  [13  2 5 f t l  

22 86m [75 OOftl 
0 30m L 1  OOftl 

CONCRETE 
5  4 9 m  [ 1 8  Oft l  

L iner  Height 

v =  
6 3 5 m m  I 1  / 4 1 n l  A 0 3 0 m  [ l  Oft l  ’ 

TOP OF DISH ELEVATION STEEL LINER W/ 

WATERPROOFING 
7  9 4 m m  [5/161n] 193 85m [636 Oftl  
STEEL LINER 

Ref H-2-1741. Rev 3  
C V I  73550. dwg D-2 

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

I-T-I 1 1  

// 40 \\ 

SALT WELL 
PUMP P IT  

0 1 3  

W-fLfIS 
H-2-73058. Rev. 5 

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

Approx imate Grade Elevation 204.95m [672.4 f t l  
IPianka 1995)  

liw-% 

t 
4.04m [13 .25 f t l  

CONCRETE , 
22.86m I75 .00 f t l  

0 .30m [ l  .OOfll 
CONCRETE 

5.49m [18.Oft1 

0.30m [ l .Of t l  TOP OF DISH ELEVATION i 
/ 1 6 i n l  193.85m [635.0f t l  

- . _ _ _  .ZR 

6 . 3 5 m m  11 / 4 i n l  
STEEL LINER. W /  
3-PLY ASPHALTIC 

Ref: H-2-1741. Rev. 3 
C V I  73550. d w g  D-2 

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

I-T-I I 

9 NORTH 

13 
0 

H-2-73065. Rev. 2 

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

Approximate Grade Elevation 204 6 4 m  [671 4 f t l  
(Pianka 1995) 

CONCRETE 

22 8 6 m  175 OOftl ~ 

0 30m ( 1  OOftl 
CONCRETE 

6.35mm [ 1 / 4 i n l  0.30m [ l  .Oft1 
' 

TOP OF DISH ELEVATION 
193.24m [634.0ft l  

STEEL LINER, W/ 

WATERPROOFING 
3-pLy 

7.94mm [5 /16 in ]  
STEEL LINER 

Ref: H-2-1741. Rev. 3 
C V I  73550. dwg D-2 

NOT TO SCALE 
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TANK 241-T-201 SUMMARY 

e 
vl e 

Numerous dates in this time span. 
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HNF-Sn-WM-FR-351 Rev 

WASTE TYPES 
TIME L I N E  
(ANDERSON 1990) 

PRIMARY ADDITIONS 
TIME L I N E  
(AGNEW 19951 

7 2  
-4 H m  

A;: 2: 
d W W Z  LLP) 

> N  
A L A -  w m  ;:: ::::I::- 
23' 276"- -  

22' 264"-- 

21 '  252"-- 

20' 24O"-- 

19' 228"-- 

18' 21 6"-- 

17' 204"-- 

16' 192"-- 

15' 180"-- 

14' 168"-- 

13' 156"-- 

12' 144"- -  

11' 132"-- 

10' 120"-- 

9'  108"-- 

OTE 2 

,,/ SEE NOTE 4 

I TANK INFO: 
CONSTRUCTED 1943-1944 
NOMINAL CAPACITY: 55,000 GAL 
DISH BOTTOM, 3 FOOT RADIUS KNUCKLE 
20 FOOT DIAMETER TANK 

. .  
> 
W 01 

I 0 

LL 

VOLUME 
(GALLONS1 - 58,214 

- 55,862 

- 53,510 

- 51,158 

- 48,806 

- 46,454 

- 44,102 

- 41,750 

- 39.398 

- 37,046 

- 34,694 

- 32,342 

- 29,990 

- 27,638 

- 25,286 

- 22,934 

- 20,582 

- 18,230 

- 15,878 

- 13,526 

- 11,174 

- 8.822 

- 6,470 

- 4,118 

- 1,766 
590 

1 -  0 
- 

REFERENCES 
* ANDERSON 1990 '* WELTY 1988 

+ * X  BORSHEIM AND KIRCH 1991 
0 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 L I O U I D  LEVEL IS UNKNOWN. 

3) I N  JUNE 1993, I N T E R I M  ISOLATION WAS 
REPLACED BY INTRUSION PREVENTION. 

41 DATA IS QUESTIONABLE BECAUSE ANDERSON 
1990 INDICATES SOLIDS WASTE IS GREATER 
THAN TOTAL WASTE. 

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

224: 224-U WASTE 
EVA?: EVAPORATOR FEED 

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

t i+++ ASSUME3 SOLIOS LE\ iEL 
SOLIDS LEVEL __- - -  

T T A N K  FARM 
CASCADE 

DEZk5TO$%L 02L ENERGY 
FLUOR D A N I E L  NORTHWEST. I N C .  

2 4 1  - T - 2 0 1  S INGLE-SHELL  T A N K  
WASTE & LEVEL H I S T O R Y  1 9 5 2 - 1 9 9 6  

S O U N D / S T A B I L I Z E D  T A N K  ~~ ~ 

WATCH L I S T :  N / A  
IZL e m  NO OWG NO OAT 

B ~ 241 ~ E S - T K S - E 1 0 6  
ALE NONE /JOY? ti0 iS"EE7 1 OF 1 
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1 

'I I IE I IE 11=1 1 1 

I=I I 1x1 I I=l I I= ~ 

NORTH 

I - 
.1 'A1 I I_ 

I 11-1  I 
3-PLY ASPHALTIC 

Ref: Alstad 1 9 9 3  
H-2-73066.  Rev. 2 

, /- - MEMBRANE 

T A N K  R I S E R  L O C A T I O N  
A p p r o x i m a t e  Grade Elevation 204.52rn [ 6 7 1  .Oft] 

0 .33m [1 .08 f t l  CONCRETE -1 'L 13 ~ 

6 . 3 5 r n m  [ 1 / 4  in1 STEEL L INER 
1" BANROCK BLANKET ALONG 

S I D E  WALLS 

1 1 7 . k -  
[25 .00 f t l  

L iner  He igh t  

0.15m [6inlJ / 
TOP OF D I S H  ENVATION+-" 

193.24m I 6 3 4 . 0 f t l  
Ref:  H-2-1741.  Rev. 3 

CVI -73550.  d w g  0-20 
H-2-73066.  Rev. 2 

NOT TO SCALE 
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TANK 241-T-202 SUMMARY 

TANK HISTORY 
Entered Service 2nd qtr 1952 
Removed from Service 1976 
Inactive 1976 
Watch Lists none 
Integrity Sound 
Assumed Leaker 
Interim Stabilization (IS) Aug 1981 
'artial Interim Isolation (PI) 
Intrusion Prevention (IP) Aug 1981 

TENTATIVELY AVAILABLE RISERS 
Riser Number Size 

8 I 4 in 
3, 6, 7 12 in 

TANK TEMPERATURE 
Averaae Tank TemDerature I 63'F 

Maximum Temperature I 72.5OF 

TANK DESCRIPTION 
Diameter 

I 

Total Risers 8 
WASTE VOLUME (HANLON 19961) 

Total Waste Volume I 21 .OOO aal 
Waste Type NCPLX 
Drainable Interstitial Liquids 2,000 gal 
Pumpable Liquids 
Saltcake 
Sludge 21,000 qal 
Supernatant 0 gal 

INTERIOR PHOTOGRAPHS 
Date July 6, 1989 
Montage Number 9408023342CN 

1 
Date Oct 10,1994 Photo Set Number 89-070622 
Elevation from tank bottom unknown WASTE SURFACE LEVEL 

Riser Number 5 Devices I Manual Tape 
Minimum Temperature I 50.54OF 

E-1 
Elevation from tank bottom 

June 7, 1994 
unknown 

Riser Number I 5 

Max Level 107 in 

Min Level 99.5 in 
Dec 15, 1993 

Jan 4, 1991 - Jan 4, 1993" 

Numerous dates in this time span 





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

23' 276"-- 

22' 264"-- 

21' 252"-- 

20' 240"-- 

19' 228"-- 

18' 216"-- 

1 7 '  204"-- 

1 6 '  192"-- 

15' 180" 

14' 168"-- 

13' 156" 

12' 144"-- 

11' 132"-- 

10' 120"-- 

9 '  108"-- 

TANK INFO: 

-- 

-- 

REFERENCES WASTE TYPES 
T IME L I N E  
(ANDERSON 1990) 

PRIMARY ADDITIONS 
T IME L INE 
(AGNEW 1995) 

NONE 

, 

r SEE 
* * * 

Y F A R S  

CONSTRUCTED 1943-1944 
NOMINAL CAPACITY: 55,000 GAL 
D I S H  BOTTOM, 3 FOOT RADIUS KNUCKLE 
20 FOOT DIAMETER TANK 

VOLUME 
[GALLONS) - 58,214 

- 55,862 

- 53,510 

- 51,158 

- 48.806 

- 46,454 

- 44.1 02 

- 41,750 

- 39.398 

- 37,046 

- 34,694 

- 32,342 

- 29,990 

- 27,638 

- 25,286 

- 22,934 

- 20,582 

- 18,230 

- 15,878 

- 13.526 

- 11,174 

- 8,822 

- 6,470 

- 4,118 

- 1,766 
590 

0 
- - 

* ANDERSON 1990 * *  WELTY 1 9 8 8  *** BORSHEIM AND KIRCH 1991 
0 HANLON 19961 

NOTES: 
1 )  TRANSFER SOURCES AND DESTINATIONS 

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

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

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

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

224: 224-U WASTE 

-- LEGEND - TOTAL WASTE LEVEL ISUPERNATE1 ----- TOTAL WASTE LEVEL (SOLIDS1 _ _ _ _ -  COLIZS I C I I C 1  

i i - t S  ASSUMED SCLIDS LEVFL 
ii 1 LL 

SOLIDS 

T T A N K  FARM 
CASCADE 

A A A  

2 4 1  - T - 2 0 2  S INGLE-SHELL  T A N K  
WASTE & LEVEL H ISTORY 1 9 5 2 - 1 9 9 6  

S O U N D / S T A B I L I Z E D  T A N K  
WATCH L I S T :  N / A  

I Z E  BLDG NO DWG NO DIlf 

B ~ 241 I ES-TKS-E107  1119 
ALE NONE ~ J C B  NO /Tm 1 or 1 

-1  
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41 -7-20 

NORTH 

Ref: A ls tad 1993 
H-2-73067.  Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approx ima te  Grade Elevation 204.22m [ 6 7 0  O f t l  

MEMBRANE 
0 30m [ l  OOft l  CONCRETE 

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

635mm [ 1 / 4  in1 STEEL L INER 
1 '  BANROCK BLANKET ALONG 

S I D E  WALLS 

TOP OF D ISH ELEVATION 
1 9 3  2 4 m  [ 6 3 4  O f t l  

Ref H-2-1741,  Rev 3 
CVI -73550 .  dwg 0 - 2 0  
H-2-73067.  Rev 2 

NOT TO SCALE 
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d N N 
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TANK 241-T-203 SUMMARY 

TANK HISTORY 
Entered Service I 2nd qtr 1952 
qemoved from Service 1976 
Inactive 1976 
Watch Lists 
Integrity Sound 
Assumed Leaker 
Interim Stabilization (IS) April 1981 
'artial Interim Isolation (PI) 

Intrusion Prevention (IP) I Aug 1981 
TENTATIVELY AVAILABLE RISERS ~ 

Riser Number I Size 

3. 6, 7 I 12 in 
TANK TEMPERATURE 

Average Tank Temperature 
Maximum Temperature 

July 1, 1988 
Elevation from tank bottom unknown 
Riser Number 

Minimum Temperature 

TANK DESCRIPTION a 
Diameter 
Bottom ShaDe 
Nominal CaDacitv I 55.000 aal II 
Cascade Tank I none I 
Total Risers 8 

Total Waste Volume 
WASTE VOLUME (HANLON 19961) 

I 35.000 aal 

I NCPLX Waste Type 
Drainable Interstitial Liquids I 4,000 gal 

0 gal II Pumpable Liquids 
Saltcake 
Sludge I 

I ll Supernatant 0 gal 
INTERIOR PHOTOGRAPHS 

Date Aug 3, 1989 
Montage Number 94060233-34CN 
Photo Set Number 89-071828 

WASTE SURFACE LEVEL 
Devices Manual Tape 
Max Level 188.25 in 

Date Oct 2. 1996 
Min Level I 181.5 in II 

Date April 2, 1991 U 

Numerous dates  in this time w a n .  
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H N F - S D - W M - E R - 3 5 1 ,  Rev. 1 

41 -T--20 

9 NORTH 

Ref:  Alstad 1 5 9 3  
H-2-73068.  Rev. 2 

T A N K  R I S E R  L O C A T I O N  
A p p r o x i m a t e  Grade Elevation 204 52m 1671 Oft] 

0 3 0 m  (1 OOft l  CONCRETE 

0 33m [ l  0 8 f t l  CONCRETE 

6 3 5 m m  [ 1 / 4  in1 STEEL L INER 
1 ' EANROCK BLANKET ALONG 

S I D E  WALLS 

TOP OF D I S H  ELEVATION 
153 2 4 m  [ 6 3 4  Oft ]  

Ref H-2-1741.  Rev 3 
C V I - 7 3 5 5 0 ,  d w g  D-20 
H-2-73068. Rev 2 

NOT TO S C A L E  
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Waste Volume(Kgal1 

d 
N N 
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HDW Modal Rsv 4 
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TANK 241-T-204 SUMMARY 

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

I 
'I 1141 11-1 I I'"I * 
1x1 11ZI I l=I 11: . 

CONCRETE 

41 -6-20 

- ' '=I I I-' 
I I 1-1 I 

3-PLY ASPHALTIC 
MEMBRANE 

0 . 3 0 m  

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

6 3 5 m m  [ 1 / 4  in1 STEEL LINER 7 
1 EANROCK BLANKET ALONG 

[ l  .OOftl 

7 62m 
[25 OOftl 

\ 

NORTH 

SIDE WALLS 

Ref: A ls tad 1 9 9 3  
H-2-73069.  Rev. 2 

L ine r  Height  

T A N K  RISER L O C A T I O N  
Approx ima te  Grade Elevation 2 0 4 . 2 2 m  [670 .0 f t l  
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Waste Volume(Kga1) 
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HDW M&I Rev 4 
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TANK 241-TY-102 SUMMARY 

' Riser Number 

Minimum Temperature 

~ 

Date 
Elevation from tank bottom 
Riser Number 

4 Devices Auto and Manual ENRAF $ _____ 
56.12OF Max Level 32.9 - z  in 

- - - $  March 6 & 9 - 13, 1996 Date Sept 26, 1996 

4 Date Oct 25, 1993 
2.95 ft Min Level 31 in 





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

20' 240"-- 

1 8' 2 1 6" 

1 6' 192"-- 

14' 168"-- 

12' 1 4 4 " -  

10' 120" 

8' 96"-- 

6' 72"- 

4' 48"-- 

2' 24"- 

0' 0" 

WASTE TYPES 
TIME L I N E  
(ANDERSON 1990)  

PRIMARY ADDITIONS 
TIME L INE 
IAGNEW 19951 

-- 

-- 

KNUCKLE 
TOP 

KNUCKLE 
BOTrOM 

DISH BOTTOM 

I l l /  1 1 1  

1945 50 

22' 264" 
I 

I TANK INFO: 
CONSTRUCTED 1951-1952 
NOMINAL CAPACITY: 758,000 GAL 
D I S H  BOTTOM, 4 FOOT RADIUS KNUCKLE 
7 5  FOOT DIAMETER TANK 

VOLUME 

- 870,500 
- 837,500 
- 804,500 
- 771,500 
- 738,500 
- 705,500 
- 672.500 
- 639,500 
- 606,500 
- 573,500 
- 540,500 
- 507,500 
- 474,500 
- 441,500 
- 408,500 
- 375,500 
- 342,500 
- 309,500 
- 276,500 
- 243,500 
- 210,500 
- 177,500 
- 144,500 
- 1 1  1,500 

78,500 

45,500 

12,500 

0 

(GALLONS) 

REFERENCES 
* ANDERSON 1 9 9 0  ** WELTY 1 9 8 8  ***  BORSHEIM AND KIRCH 1991 
0 HANLDN 19961 

00 V.4IL 1985e 
NOTES: 
1) TRANSFER SOURCES AND DESTINATIONS 

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

2) INTERSTITIAL L I O U I D  LEVEL IS UNKNOWN 

3)  I N  JUNE 1993. I N T E R I M  ISOLATION WAS 
REPLACED BY INTRUSION PREVENTION. 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 
1 c .  
EL: 
EB 
EVA?. 
FD: 
NCPLX' 
oww: 
RIX. 
TlSLTCK: 
WTR. 

WASTE 

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

is+++ ASSUMED SOLIDS LEVEL 
SOLIDS LEVEL - __ - -  - v ,  / / A SCLIDS 

TY TANK FARM 
CASCADE 

NASTE & LEVEL HISTORY 1953-1996 
SOUND/STABIL IZED TANK 

ALE NONE l m a  NO &",ET 1 OF 1 

-4 1 





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

N2t PUMP PIT 
241-TY-02A 

\\ 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 204.2m [669.9ftl 

LPianka 1995) 

lmem #MHwc 

4.07m L13.35ftI 

22.86" [ 7 5 0 0 f t l  

7.32m L24.00ftl 

WATERPROOFING 
0.30m L1.00ftl 

WATERPROOFING 
TOP OF DISH ELEVATION 

190.90m [626.33f11 
9.53mm [3/8inl 

STEEL LINER W/ 
50.8mm l2inl GROUT 
AND 9.53mrn [3/8inl  Ref: H-2-2244. Rev. 2 

WATERPROOFING H-2-2245. Rev. 3 
H-2-2567. Rev. 1 

NOT TO SCALE 
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TANK 241-TY-103 SUMMARY 

b 
e N 





HNF-SD-WM-ERL351. Rev. 1 

22' 264"-- 

20' 240"-- 

18' 2 1 6"-- 

16' 192"-- 

14' 165"-- 

12' 144" 

10' 120"-- 

8' 96"-- 

6' 72"- 

4' 48"-- 

2'  24" 

WASTE TYPES 
TIME L I N E  
(ANDERSON 19901 

-- 

KNUCKLE 
TOP 

KNUCKLE 
-- ,/-BOTTOM 

DISH BOTTOM 

TIME L INE 
IAGNEW 1995) 

I I 
lCFeCN WTR *- PRIMARY ADDITIONS 
UR 

J 
?. 
? - 
L 
d 
L Q 

2 

3 

a 
n 
d 

N 

w c 
0 

w w 

i 

* 
)? 

W b- 

0 

w 
W vi 

T A N K  INFO: 
CONSTRUCTED 1951-1952 
NOMINAL CAPACITY: 758.000 GA'L 
DISH BOTTOM. 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

VOLUME 

- 870,500 

- 837,500 

- 804,500 

- 771,500 

- 738,500 

- 705,500 

- 672.500 

- 639,500 

- 605,500 

- 573,500 

- 540,500 

- 507,500 

- 474,500 

(GALLONS) 

- 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 

R E F E R E N C E S  

* ANDERSON 1990 * *  WELTY 1988 * * *  BORSHEIM AND KIRCH 1991 
4 HANLON 19961 

N O T E S :  
1 )  TRANSFER SOURCES AND DESTINATIONS 

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

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

31 I N  JUNE 1993 INTERIM ISOLATION WAS 
REPLACED BY iNTRUSION PREVENTION. 

G L O S S A R Y  OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 

1c. 
1CFeCN: 
BL: 
CW 
DW 
oww. 
R: 
RIX:  
TBP. 
UR: 
WTR 

W A S  

LEGEND - TOTAL WASTE LEVEL (SUPERNATE) ----- TOTAL WASTE LEVLL [SOLIDS) 

f+++t ASSUMES SOLIDS LE\lEL 

0/721 SOLIDS 

SOLIDS LEVEL 

INTERSTITIAL L I O U I D  LEVEL 

_ _ _ - -  

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

W A T C H  L I S T :  N / A  
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22.86m L75.00ftl 
0.38m [1 .25 f t l  A'- 

CONCRETE 
6.35mm [ 1 / 4 i n l  -- 
9.53mm [ 3 / 8 i n l  * 

STEEL LINER W /  

9 NORTH 

i 

7.32m [24.00ft l  
Liner Height 

HATCHWAY 

0 8  

WATERPROOFING 
ALL AROUND 

7.94mm l 5 / 1 6 i n l  

N1 
N2 N3 

Ref: Alslad 1993 
H-2-73088. Rev. 4 
H-2-72083. Rev. 0 

0.30m 11.OOft1 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 204.8m E671 .Eft] 

(Pianka 19951 

Wrm 4!H&W 



W2F+fi.V~ $4-I. R-7 i I ,  I< i I 

--I____ ... ,,,l.,,l,,,,. ................................................................... -,..,-,-,,. ~ 

I 

.l......... ....................... _.__I--- 
WAsZe valrmaW%*11 

..... -_ ........ 

..: !7- 



- 8ZP - 





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

HDW M&l Rev 4 

- 430 





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

- 432 - 





. .I 
, 7. 
. .. . .  ... . 
:; :. 
:; ,; 
.. . 1: 
. .  
:: .. 





TANK 241-TY-104 SUMMARY 
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*Numerous dates in this time span 





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

NCPLX 
WASTE TYPES 
TIME L INE 
[ANDERSON 19901 

TANK INFO: 
CONSTRUCTED 1 9 5 1 - 1 9 5 2  
NOMINAL CAPACITY: 758,000 GAL 
D I S H  BOTTOM, 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

I :cgp 

1 8 '  2 1 6 "  

16 '  132" - -  

1 4 '  1 68" 

1 2 '  1 4 4 "  

1 0 '  120" 

1 c  
ow 
TBF 

-- 

_- 

-- 

PRIMARY ADDITIONS 
T I M E  L INE 
LAGNEW 1995)  

I 8' 96" 

+ 

KNUCKLE 
2' 24" BOTTOM 

0' 0" 
1945 50 

NTR 

*- 
+ *- 

,J 
I \  

0 - - *  
+ s N m  5 :  z 

- w  r . a  

- - - n  

W w K  w 2  

- - 2 1 0 , 5 0 0  

- 177,500 

- 1 4 4 , 5 0 0  

- 1 1  1 , 5 0 0  

- 78,500 

- 45,500 

I - 1 2 , 5 0 0  

0 I 1 l l l l ~ l i i I " l l I 1 i i ~ I ~ " i I ~ l l ~ I 1 i l i I 1 l l l l ~ '  
- I 

55 60 65 70 7 5  80 85 90 95 
YEARS 

l 

VOLUME 

- 870,500 

- 837,500 

- 8 0 4 , 5 0 0  

- 771,500 

(GALLONS) 

- 738,500 

- 705,500 

P) - 672.500 

+ - 639,500 

W - 606,500 

- 573.500 

- 5 4 0 . 5 0 0  

- 507,500 

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

Lz - 408,500 

z - 375,500 
2 

* 
W 

0 

W Lo 

N 
- 
m 
rr - I - 
W 

W 
> 

in 3 - 342,500 

- 303,500 

- 276,500 

- 243.500 

REFERENCES 
* ANDERSON 1 9 9 0  ** WELTY 1 9 8 8  *** BORSHEIM AND KIRCH 1 9 9 1  
0 HANLON 19961 

0 0  MECANN 1 9 8 2 b  
NOTES: 
1) TRANSFER SOURCES AN9 DESTINATIONS 

ARE NOT AVAILABLE FOR ALL LEVEL 
CHANGES FOR MORE DETAILS ABOUT 
TRANSFER INFORMATION SEE 
ANDERSON 1 9 9 0  

2 )  INTERSTITIAL L I O U I D  LEVEL IS UNKNOWN 

3) I N  JUNE 1993, I N T E R I M  ISOLATION WAS 
REPLACED BY INTRUSION PREVENTION. 

GLOSSARY OF WAS1-E TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 
1 c. 
DW 
EVAP: 
NCPLX: 
oww. 
R: 
R IX :  
TBP: 
WTR- 

FIRST CYCLE DECONTAMINATION 
DECONTAMINATION WASTE 
EVAPORATOR FEE0 
NON-COMPLEXEO WASTE 
PUREX ORGANIC WASH WASTE 
REDOX HIGH-LEVEL WASTE 
REDOX I O N  EXCHANGE WASTE 
TRIBUTYL PHOSPHATE 
WATER 

WAS 

LEGEND 
TOTAL WASTE LEVEL (SUPERNATE) 

SOLIDS LEVEL 
----- TOTAL WASTE LEVEL ISOLIOSI 

f+++t ASSUMED SOLIDS LEVEL 

_ _ _ _ _  

SOLI35 

TY T A N K  FARM 
CASCADE 

NASTE & LEVEL HISTORY 1953-1996 
ASSUMED LEAKER/STABIL IZED TANK 

WATCH L IST :  ORGANIC 

-436- 
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22 86n C75 O O f  tl 
0.3%- [1.25flI 4'- 

CONCRETE 

9.53mm [3/8inl e 

0.30m L1.00ftl 

NORTH 
CONDENSER MH 

1 

7.32m [24.00fll 
Liner Height 

8 1 - 2 - 7 3 0 8 g .  Ref: Alslad H-2-72084. 1993 Rev. Rev. 0 2 

T A N K  R I S E R  L O C A T I O N  
ADoraximale Grade Elevation 204.2m L670.0ftl 

NOT TO SCALE 
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TANK 241-TY-105 SUMMARY 





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

26' 312''- 

24' 288" 

22' 264"-- 

20' 240"-- 

18' 216"-- 

16 '  192"-- 

14'  1 68" 

WASTE TYPES 
TIME L INE 
(ANDERSON 19901 

gz 

1; 1 

-- 

IEVAF 
PRIMARY ADDITIONS 
TIME L INE 
(AGNEW 19951 

I 12' 144" 

1 10' 120" 

1 a' 95" 

DISH BOTTOM 

0' 0" 

* 
X I- 

Lo - 

I TANK INFO: REFERENCES 
CONSTRUCTED 1951-1952 
NOMINAL CAPACITY. 758,000 GAL 
DISH BOTTOM, 4 FOOT RADIUS KNUCKLE 
75 FOOT DIAMETER TANK 

* *- a 
\ - 
I 

* 
Ti 

w 
I- 0 

* :  n 
I- *- vi 
w 
w 

VOLUME 
(GALLONS) 

- 870,500 

- 837,500 

- 804,500 

- 771,500 

- 738,500 

- 705,500 

- 672,500 

- 639,500 

- 605,500 

- 573,500 

- 540,500 
J 
a m; ;  - 507 500 

- 474,500 

- 441,500 

- 408,500 

n - 375,500 

- 342 500 

- 309.500 

- 276 500 

- 243,500 

- 210,500 

- 177,500 

- 144,500 

- 11 1,500 

- 78,500 

- 45,500 

- 12,500 

0 

\ m  

Y 

- 
1 9 4 5  50 55 6 0  65 70 75 80 85 90 9 5  

YEARS 

- 

* ANDERSON 1990 ** WELTY 1988 
X X +  BORSHEIM AN@ KIRCH 1991 

0 HANLON 19961 
0 0  V A I L  1985e 

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

31 I N  JUNE 1993. I N T E R I M  ISOLATION WAS 
REPLACE@ BY INTRUSION PREVENTION. 

GLOSSARY OF WASTE TERMS: 
FOR MORE COMPLETE DEFINIT IONS 
SEE APPENDIX A. 
EVPP: EVAPORATOR FEED 
T B P  TRIBUTYL PHOSPHATE 
UR- URANIUM RECOVERY WASTE 

LEGEND - TOTAL WASTE LEVEL (SUPERNATE1 ----- TOTAL WASTE LEVEL (SOLIDS1 
SOLIDS LEVEL _ - _ _ _  

I////A SOLIDS 

TY TANK FARM 
CASCADE 

u.s- DEZA,R,T#LEL ,E ENERGY 
FLUOR D A N I E L  NORTHWEST. INC.  

241 -TY-105 SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1 9 5 3 - 1 9 9 6  

ASSUMED LEAKER/STABIL IZED TANK 
WATCH L IST :  N / A  

, IZE BLDG NO DW NO I OAT 

B I 241 I ES-TKS-E132  1 1 / ~  
:ALE NONE /JOB NO /SHEET 1 OF 1 

-4 





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

0 3 8 m  [ l  2 5 f l l  A'- 

CONCRETE 

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

Gir NORTH 

7 3 2 m  124 OOftl 
e Liner Height 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 204.8m [671.3ft l  

(Pianka 1995) 

l"li &a!&!& 

TOP OF DISH ELEVATION 
STEEL LINER W/ 191.21m 1627.33ftl 

50.8mm 12inl GROUT 
AN0 9 .53mm [ 3 / 8 i n l  Ref: H-2-2244. Rev. 2 

WATERPROOFING H-2-2245. Rev. 3 
H-2-2567. Rev. 1 

NOT TO SCALE 
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TANK 241-TY-106 SUMMARY 

Numerous dates in this time span. 





2- c I  
- I  

DESICANT ADDED ( 7 7 ) F I N A C T I V E  (.77) * 
LEVEL ADJUSTMENT (1/78)? I N T E R I M  STABIL IZED I1 1/78]’  

Oq 

0 2 -  

LEVEL ADJUSTMENT (4/82)? INTRU5ION PREVENTION (1 2/821 

pH 9.1*** 

- I  
- I  
- 1  

C O I  
I 

- 1  
I 

- 1  
I 

PHOTOS (8/891 

SEE NOTE 3** 





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

N1 

Ref: Alstad 1993 
H-2-73091. Rev. 2 
H-2-72086. Rev. 0 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 204.2m [671 .Oft] 

(Pianka 1995) - W!kM 
0 38m [ l  2 5 f l l  CONCRETE 
W /  9 5 3 m m  [ 3 / 8 1 n l  

2286n 1 7 5 0 0 F t l  
0 3 8 m  [ I  25111 

CONCRETE 
6 3 5 m m  [ 1 / 4 i n l  

9 .53mm I 3 / 8 i n l  
WATERPROOFING 

ALL AROUND 

STEEL LINER W a  ~~ ~ ~ J[ 7.32m 71 Liner [24.00ft l  Height 

0 3 0 m  [l.OOftl 
7 .94mm [ 5 / 1 6 i n l  
STEEL LINER W/ 

9.53mm [3 /8 in l  
WATERPROOFING 

TOP OF DISH ELEVATION 
190.90m L626.33ftl 

9.53mm [3/8in1 J 
STEEL LINER W/ 

50.8mm [Zinl GROUT 
AND 9.53mm [ 3 / 8 i n l  Ref: H-2-2244. Rev. 2 

WATERPROOFING H-2-2245. Rev. 3 
H-2-2567. Rev. 1 

NOT TO SCALE 
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