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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, 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 Department of Energy W o r d  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 wrent program of sampling and analyzing the tank wastes. Los Alamos National 
Laborato~~ (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 report was developed by reviewing the opemting plant process histories, waste transfer data, 
and available physical and chemical data &om numerous resources. These resources were generated by 
numerous contractors fiom 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) and state law (Washington Aciministrative 
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 ofthis document covers available information about the wastes contained in the single- 
shell tanks in the C Tank Farm. Waste transfer and level data, tank physical information, and 
surveitlance data of tanks and wastes have been compiled for this report. The inventory estimates of 
waste types and volumes generated by the computer modeling programs developed by LANL are 
included also. A summary of this information is contained in the Hisioricul Tank Conrm Estimute 
(HTCKJfor ihe Northeat Qm&rnt ofthe H r n f d  ZOO-Eust Area(Bnvick et al., 1994). The northeast 
quadrant document covers six single-shell tank farms. These six tank farms, A, AX, B, EX, BY, and 
C, are located in the ZOO-East Area and are shown on the map in Figure 1. A flow diagram showing the 
relationships between the sources of data, the K C E ,  and the supporting documents is in Figure 2. 

This 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. 

1.0.3 Approach 

This report was compiled ffom work performed by ICF Kaiser W o r d  Company (ICF KH), 
LANL, and Westinghouse Hanford Company (WHC). ICF KH reviewed the historical records of the 
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Figure 2 HTCE and Supporting Document Flow Diagram 
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t& and incorporated the inventory estimates and models of waste layers in the tanks being developed 
by LANL into the report. 

1.1 Safety Issues 

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

1 , l . l  Witch List Safety Issues 

Watch list safkty issues for these tanks were identified as "issuedsituations that contain most of 
the most 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 AuthorizafionAct ofFiscul Year 1991 (i,e., the Wyden Amendment). As of November 1995, 
48 single-shell tanks and 6 double-shell tanks are on watch lists. See the Approach for Tunk Sufeiy 
C'hurucierizution of Hunford Site Wmfe(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 ofthe potential to release chemicals and radioactive liquids to 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 Hunford Site 
Tank Farm Fuci/ifies lnferim 5'ufefy Bmis(Leach and Stahl, 1993) for more information. 

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 
producing a reduction in 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 take the form of one or more of the mentioned mechanisms. Corrosioni is a safety 
issue because it has the potential to degrade the tank liner to the point of causing a lea!k or, more 
seriously, structural failure ofthe tank. Either condition could release contamination to the environment. 

Criticality 
CnticaJity is a self-sustained, nuclear chain reaction that can occur when a sufficient ma.ss of fissile 

material is present in the proper configuration along with a neutron source to start the nuclear reaction. 
Criticality in the tank f- has been declared an unreviewed safety question, even though the Hunford 
:We Tank Furm Fuciliiies Interim Sufety Busis(Leach and Stahl, 1993) indicates that a "...nuclear 
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dtiw 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 continned as being within the approved safety envelope defined in the ciurrent safety 
analysis reports. Criticality is a safely issue because of the potential to cause a release of contamination 
to the environment. 

TankBumps 
A tank bump is the sudden pressurization of the tank. This 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 dowing the solids to heat up followed by rapid startup of the 
airlift circulator which causes rapid mixing. Also, uncontrolled mixing can occur when a natural 
“rollover” of waste occurs in the tank. Tank bumps are a safe-ty issue because of the potential to cause 
a release of contamination to the environment. 

Toxic Vapor Releases 
Toxic vapor releases are a recently analyzed safety concern at the W o r d  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 the C Tank Farm. An occurrence 
is an event that falls outside of the n o d  operatin& maintenance andor construction procedures of the 
tank f m .  Occurrences have been documented by various reporting methods including unusual 
occurrences reports, off normal reports, event fact sheets, and occurrence reports. The occurrence 
documentation in each report that could be located was evaluated for its significance in determining the 
waste content of the tanks before bang included in this document. The types of significant occurrences 
included are occurrences written about surface level changes, temperature changes, and radioactivity 
changes (activity in the drywells). This document does not contain complete information from the 
reports, only summaries of the events. For more information on occurrences, refer to the Occurrences 
section for the specific tank. 

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 singleshell and doubleshell 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 northeast quadrant, the waste they generated could have been transferred 
indirectly tank-to-tank. 
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APIant (PUREX) 
The Plutonium Uranium Extraction (PUREX) plant @e., A Plant) began operating in .lanuary 

1956 (&her, 1993b). "The PUREX process is an advanced solvent extraction process that uses a 
tribtltyl phosphate in kerosene solvent for recovering uranium and plutonium from nitric acid solutions 
of inadiated uranium. Nitric acid is used instead of metallic nitrates to promote the extraction of 
uranium and plutonium from aqueous phase to an organic phase." (Wilson and Reep, 1991, p. B-4). 
Two campaigns of the Thorex process were conducted in 1966 and 1971 (Jungfleisch, 1984). The 
Thorsr process recovered from thorium irradiated in the Hanford Site reactors (Wilson and Reep, 
1991). PUREX reprocessed aluminum-clad fuel elemems 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 hel in reactors generating electricity and plutonium 
(Rockwell, 1985). PUREX was put on standby in 1972 ( M e r ,  1993b). 

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 6nal closure order in 
December 1992 ( M e r ,  1993~). 

BPIant 
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 he1 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 fiom 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.'' (Whon and R q ,  
1991, p. B-3). "Some of the strontium and cesium fission products were removed (fractionatedl) from 
the waste and separately isolated to reduce the heat generation in the tanks. B Plant ..... was miodified 
in 1968 to permit removal ofthese fission products by a combiition 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 
(Geher, 1993c) (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, 1993c, p. 12); however, the large 
production and economic efficiency of the PUREX plant caused the 4X Program to be abandoned 
(Gema, 1993~). 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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225-B(WESF) 
The Waste Encapsulation and Storage Facility (WESF) converted solutions of cesium and 

strontium nitrates recovQed in B Plant to strontium fluoride and cesium chloride solids that are doubly 
encapsulated in metal (Bahnger and Hall, 1991). "Strontium and cesium capsules have been used in 
applications of fission byproducts for gamma and heat sources" (Wdson 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 remm program started in 1988 and 
ended in 1995 ( M e r ,  1996). 

C Plant (Strontium Semiworkr) 
The Strontium or Hot Semiworks facility (Le., 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 pallinger and Hall, 1991). "The process building 
(2014) comains 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 20043 stack." (PNL, 1991, Vol. 1, p. 3.6). In 1960, the plant was 
reactivated as a pilot plant used to recover Strontium 90, promethium 147, and cesium 144 from PUREX 
waste, The plant was shut down in 1967 and the building and the site have been decontaminated and 
decommissioned (PNL, 1991). 

D SPlant(RED0X) 
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 smgle-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." (Widson and Reep, 1991, pp. B-3 and B-4). REDOX operated until 1967 (Rockwell, 
1985) 

TPlant 
T Plant was the first Ill-scale separations plant at the Hanford Site. T plant used the bismuth 

phosphate process to separate plutonium h m  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 &ion products) generated by this process was neutralized and stored 
in other single-shell tanks." (Widson and Reep, 1991, p. B-3). 

'T Plant began operating in 1944 (Rockwell, 1985) as a separations plant and continued until 
March 1956 ( M e r ,  1994a) (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, 19944 p. 1). Early decontamination 
operations used steam, sand, chemicals, and detergents. "Smaller equipment pieces were immersed in 
dec.ontamination solutions in 'thimble tanks,' and larger pieces were 5ushed 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-l960s, 
commercfally 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 sod~um bisulfate, with some 
unknown additives." (Gdxr ,  19944 pp. 40-42). The fadlay was modified in 1978 to store pressurized 
water reactor (PWR) core II fuel assemblies (Rockwell, 1985). 

UPlant 
U Plant ( 2 2 1 4 )  was built as one of ' zee on& b m t h  phosphate process facilities, but it was 

not used for that purpose. U Plant was modhed extensively and used for the uranium recovery process, 
operating from 1952 to 1958 (see Figure 4). Uranium in waste 6om 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 (PlJREX) 
process except that plutonium was not recovered. The acid waste 60m 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). 

Uranium Trioxide Plant 
The 224-U Building was converted to a uranium trioxide (UO,) plant which began operating in 

1952 (see Figure 4). The UO, plant was capable of handling the uranyl nitrate hexahydrate 10 
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 (VF,), the primary feed material for the 
United States' gaseous diffusion plants. Because the largest of these plants was located in Oluo and 
Tenr~essee, it was considered safer to ship the matenal across the country in powder rather than in liquid 
fOMl." (Gerber, 1993c, pp. 33-34). The UO, plant was shut down in 1972, but restarted in 1984. 
Sincia 1984, there have been 17 campaigns at the plant averaging eight days each. Final deactivation was 
ordered for the plant in 1992. In April 1993, the UO, plant resumed operations to convert 2~00,000 
gallons of remaining UNH to UO, powder. A final deactivation plan was written in the summer of 1993 
(Gerber, 1993~). 

2 Plant (Plutonium Finishing Plant) 
The Plutonium Finishing Plant (PFF') or 2 Plant, previously called Plutonium Recovcry and 

Finishing Operations, processed plutonium and prepared plutonium products. "Waste from this plant 
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contained only minor amounts of fission products but did contain low concentration of plutonium and 
other tnuwranic elemems 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 " 
(Widson 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 Werent process lines ... Historically, the 
main feed for the PFP was purified plutonium nitrate solution that was produced elsewhere in a fuel 
reprocessing plant. This feed was charged directly to one of the main process lines, which was initially 
a glovebox line. The glovebox line was replaced by m o t e  mechanical lines, which were upgraded over 
the years. In h e ,  pmceses 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 opedons with a glove box line (see Figure 4). The remote mechanical 
A line replaced the glove box line in May 1953. Installment of the Recuplex Facility at PFF' was 
completed in April 1955. The m o t e  mechanical C line was installed in July 1960. In September 1961, 
the 232-2 Building was installed with an incinerator and leaching equipment. In June 1964, the 
Plutomum Reclamation Facility (PRF) replaced the hctions of the Recuplex Facility. Fabrication of 
plutonium metal nuclear weapon components ceased at the PFP in December 1965. In April 1973, the 
232-2 tncinerator 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 Januaty 1984, the PRF was restarted for a series of campaigns. The m o t e  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 p d  listing of the process history in the Plutonium Finishing Plant is from D.R. 
-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, concentratin& and scavenging are all methods used to reduce liquid volumes or precipitate 
solids from supernate. Brief descriptions and hstories 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 (&her, 1996). 
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242-B Evaporator 
"The first type of waste solidification hcility, the 242-B and 242-T Concentrators, was oiig~nally 

used for concentration of bismuth phosphate process waste In 1951, they began to concentrate 
cladding/fim 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 
4 years (Anderson, 1990) (see Figure 5). 

m 2 4 2 4  Evaporator-Crystallizer 
The 2424 Evaporator-CrystauUa was designed to boil off water from the waste in an enclosed 

vessel at reduced pmswe, Simiiar to the 242-A Evaporator-Cry&her. "The evaporation was carried 
out iuntil a slurry containing about 30 wt% solids was formed. The slurry was returned to underground 
waste tanks for cooling, aystalhtion, and settling. The principal products of waste solidification have 
ki large volumes of sodium nitrate salt cakes and waste liquors that are rich in sodium hydroxide and 
s: m aluminate." p lson and Reep, 1991, p. B-5). The evaporator began operating on November 
1. ,973 (Anderson, 11 ;O) 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, 1!992) to 

reclaim nonboiling waste storage capacity in existiing tanks (see Figure 5). The evaporator was shut 
down in the summer of 1955 and modified for tributyl phosphate scavenging (Godftey, 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 of 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 intanks intheBY TankFarm (Caudill, 1965 and 1967). "...one 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). 

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

1 .-.3 Miscellaneous Waste Sources and Equipment 

Wastes from various other sources on the W o r d  Site have been added to the tanks. Some 
wastes are from the 300 Area, 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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hcjhty, the 209-E Building, was located next to the Strontium Semiworks and began operating in July 
1961 pallinger and Hall, 1991). The plutonium used in the lab was reprocessed in PUREX. 

244- -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 01' 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 is located north and west of the A Tank Farm and was constructed !in 1966. The 
vault facilities include a canyon buildmg with process cells containing tanks. The AR Vault has been on 
standby since 1978 (Leach and Stahl, 1993). 

The 244-BXR Vaulc located south of the BX Tank Farm began operating in 1952 (Rodenhizer, 
1987) and became inactive in 1956. The waste in the vault was difEicult to handle, so i.he 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 was constructed in 1952 and is located south of the C Tank Farrn (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 -very of uranium from bismuth phosphate metal waste in the 
tanks (Rodenhizer, 1987). 

204-AR and 2044 Railroad Car Facilities 
The 204-AR rail car unloading facility was built in 1981 (Leach and Stahl, 1993) and replaced 

the 2044 rail car unloading facility. The facilities were built for pumping liquid radioactive waste from 
tank cars and sending the waste to 200 East Area tank farms (Leach and Stahl, 1993). 

1.2.4 Time Lines 

Time lines are presented on the following pages that 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 were the main sources of the wastes currently stored in the tanks. 
Abbreviations are defined in the preceding text and the glossary in Appendm A. 

One time line represents the history of each of the tank farms in the northeast quadrant of the 
200-East Area (Figure 6). The events represented include the dates of construction, individual tank's 
entry into service and removal from service, and the deactivation of each tank farm. 
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1.3 Waste and Level History 

The Waste and Level Histoly section of this document is presented by a combination of two 
methods and is represented by sketches shown in Appendix C. The fist method presents a graph of 
waste levels versus time for each tank. The waste levels graphed include the total waste level and the 
solid waste level, The waste level graphs also include information on transfers, stabilization, intrusion 
prevention (isolation), salt-well and jet pumping activities, level adjustments, pH, photographs, and a 
few 0th~ miscellaneous items. The second method presents a time h e  showing the periods of time that 
different waste types were added to each tank The. time line and the waste level graphs for a given tank 
have been arranged so that the time axis for each method correlates with one another. 

1.3.1 SourceofData 

The references used to create the total waste level graph and the solid waste level graph for each 
level history graph are listed below in chronological order beginning with the oldest documents. 
Anderson (1990) was the source used for level information from when the tanks entered service until 
the end of 1980. Level i n f o d o n  h m  1981 to the present was taken f?om a series of documents that 
basically Contain the same type of intkmtion. These documents have been given various titles over the 
years but they d r e k t  the monthly waste status (i.e., waste volumes) for all the tanks. Beginning in 
1981, these "monthly waste status reports" have been authored by the following people: O.C. Mudd, 
O.C.Mudd&D.C.McCann,D.C.McCann,D.C.McCann&T.S.Vail,T.S.Vail,T.S.Vaii&G.D. 
Murry, T.S. Vd& G.J. Carter, G.J. Carter, G.A Embar, J.M. Thurman, and B.M. W o n .  The last 
"monthly waste status report" reviewed was for October 31, 1995 (Hanlon, 1996a). See Appendix B 
for more complete reference information. 

The reference for the transfer information is only Anderson (1990). Anderson has information 
for all the tanks through 1980. Transfers that may have occurred after 1980 have not been identified on 
the sketches of the Waste and Level History. For more transfer information not included in this 
document see Wmte Staius and Transaction Record Sum- for the Northeast Quahunt 
(Agnew et al., 1995). 

The reference for stabilization information is W o n  (1996a). 

For tanks that were intrusion prevented before June 1988, the references Welty (1988). For 
tanks that were intrusion prevented after June 1988, the references are various "monthly waste status 
reports". For more complete reference information on intrusion prevention after June 1988, refer to 
the Waste and Level History sketches in Appdix C where the references for intrusion prevention have 
been identified. 

The reference for the salt-well pumping completion dates and jet pumping completion dates is 
Welty (1988). Salt-well and jet pumping activities that may have occurred after the release of Welty's 
document have not been identified on the Waste and Level History sketches. 

Level adjustment dates were taken from various "monthly waste status reports" after and 
including 1981 and from Anderson (1990) prior to 1981. Anderson's document did not contain a 
complete listing of the level adjustments prior to 1981. For more complete information on level 
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adjustments, refer to the individual "monthly waste status reports." For more complete reference 
information on level adjuments after 1980, refer to the Waste and Level History sketches ir. .4ppendix 
C where the references for these level adjustments have been identified. 

The reference source for the pH information is Borsheim and Kirch (1991). The pH information 
after the release of Borsheim and Kirch's document has not been identified on the Waste and Level 
History sketches. 

The photographic information was taken from Appendix G of this document. 

The information on the time lines came from two sources. The reference for the Waste Types 
Added Time Line was Anderson (1990). The reference for the Primary Additions Time Line was Agnew 
et al. (199%). 

1.3.2 Development ofData 

The total waste level graphs and the solids waste level graphs were developed from waste volume 
lnfonnation fiom Anderson (1990) and the "monthly waste status reports." Anderson compiled a listing 
of total waste volume and solids waste volumes for all the tanks on a qmterly basis prior to January 
1981. Since Anderson's document is a compilation of the "monthly waste status reports" prior to 
Janiiary 1981, specific "monthly waste status reports" were reviewed when typographical errors were 
found. In order to continue on a quarterly basis after January 1981, the total waste volumes and the 
solids waste volumes were taken from the March, June, September, and December additions of the 
reports. The waste volumes were converted into equivalent waste levels based upon the following 
equiations: 

Tanks 241-C-101 through -1 12: 

- Total I n c h  Total Gallmu - 12,500 G d l m  

2750 e 
Inch 

Tanks 241-C-201 through -204: 

t 6 Inches . To&/ Inches 
1% Gnllons 

Inch 

The "0" reference point for the total waste levels and the solids waste levels for tanks 241-C-101 
through -1 12 is at the bottom knuckle inside of the tank. This places the "0" reference point 12: inches 
above the bottom of the tank. The "0" reference point for the total waste levels and the solids waste 
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levels for tanks 241C-201 through -204 is at the bottom inside of the tank. The waste levels have been 
rounded to the nearest thousand gallons(Kgal). In the event that the total waste level and the solids 
waste level were the same, the reported volumes were reviewed to determine ifthe reported volumes 
were the same. If the volumes were the same, only the solids level was graphed. If the volumes were 
not the same, then both the total waste level and the solids waste level were graphed. The quanerly 
waste volumes and associated waste levels have been arranged in tables and are titled the Level History 
tables. The Level History tables were developed w i h  Microsofi Excel' and are presented in Appendix 

The total waste lev4 graphs and the solids waste level graphs were all created within AutoCAD". 
In order to expedite the creation of these graphs, script files were generated from the information 
contained within the Level History tables. The script files were generated by arrangmg the: waste level 
information and the corresponding dates from the Level History tables into a Cartesian coordinate 
system (i,e., x,y coordinates). The script files allowed AutoCADQ to automatically generate the graphs 
on the Waste and Level History sketches. 

Transfer information was taken fiom the "Remarks" column of the Waste Status Swnmary tables 
fkom Anderson (1990). Transfer information was available on a quarterly basis. However, due to the 
scale of the time axis on the Waste and Level History sketch, the transfer information was placed near 
the total waste level graph corresponding to the appropriate year. Because of space limitations on the 
sketches, not all the transfer information available within Anderson's document could be included. For 
more details about the transfer information, see Anderson (1990). 

Intrusion prevention (isolation) dates were taken fkom Welty (1988) and various "monthly waste 
status reports". However, Wehy and the various "monthly waste status reports" issued before 1993 use 
the old terminology of interim isolated. In 1993, the term "interim isolated" was replaced with "intrusion 
prevention." In order to remain consistent with current terms, the Waste and Level fistory sketches 
have used the interim isolation dates given by Welty and changed the terminology to intrusion 
prevent ion. 

The Waste Types Added Time Line information was taken from the "Type Waste" column of the 
Waste Status Summary tables from Anderson (1990). Since Anderson's document is a compilation of 
the "monthly waste status reports" prior to January 1981, specific "monthly waste status reports" were 
reviewed when typographical errors were found. The vertical lines on the time line are boundaries 
between which the types of wastes identified have been added to the tanks. The vertical lines are spaced 
a minimum of three years apart. 

The Primary Additions Time Line information was taken from the spreadsheets located in 
Appendix C of the Waste Skms and Tranwcfion Record Summary for the Northeast Quadrant (Agnew 
et al., 1995b). Two columns in the spreadsheet were reviewed to determine the information that would 
appear on the time line. The fist column reviewed was the "Type" column. The "Type" column 
describes the type of transaction that occurred in a tank. The type of transactions that were reviewed 
were the transactions that Agnew et al. labeled as " X W  or "xin". Agnew et al. used these two labels 
to indicate an addition of primary waste into a tank. According to Agnew et al., "XIN" is an addition 
of primary waste fiom a plant and "xin" is a transaction that was derived. If the "Type" column indicated 
either an "XI"' or "xin", then the "DWXT" column was reviewed for the type of waste dded  to the 
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tank The waste types defined in the "DWXT" column that corresponded to an "XI"' or 'kin" from the 
"Type" column were the waste types added to the time line. The vertical lines on the Primary Additions 
Time Line are boundaries between which the types of wastes identified have been added to the tanks 
The vertical lines are spaced a minimum of three years apart. 

1 . 3 3  Assumptions 

An assumption was required in order to begin developing the total waste level graphs and the 
solid waste level graphs. The assumption was that the tanks did not contain waste prior to the time 
when Anderson (1990) started recording information. 

The waste volume information taken from Anderson (1990) and the various "monthly waste 
status reports" required an assumption in order to apply the waste volume information to waste level 
formulas. The actual total waste surface and the actual solid waste surface were. assumed to be flat and 
level. 

The total waste level graphs and the solid waste level graphs required an assumption in order to 
make complete graphs. There were many cases within the Waste Status Summary tables (Anderson, 
1990) where the tables lacked waste volume information for one or more consecutive quarters. When 
this occurred, it was assumed that the waste volume followed an increasing, decreasing, or horizontal 
linear trend across the quarters in which Anderson lacked the volume information. Because of the linear 
M ~ U I ~  of the waste volume to waste level formulas used to convert waste volumes into waste levels, a 
linear trend in the volumes results in a linear trend of waste levels on the Waste and Level History 
sketches. 

The solid waste level graphs required an assumption about the time period when the tanks began 
receiving waste. Information on the solids volume was not recorded in the Waste Status Summary r.;Sles 
(Anderson, 1990) until well after the tanks started receiving waste. The first accumulation of' solids 
within the tanks was not apparent 60m information by Anderson. An assumption was made that the first 
accumulation of solids within each tank followed an increasing linear trend. The first accumulation of 
solids was also assumed to start at the point where the tank was considered empty. In some tanks, solids 
were assumed to begin accumulating when the tank first started receiving waste. 

1.3.4. Quality ofData 

The total waste level graphs and the solids waste level graphs on the Waste and Level History 
sketches were developed by using the waste volume to waste level formulas. There are some limitations 
with the formulas that affect the waste level results. The formulas have been applied for all volumetric 
values. However, the formulas do not yield realistic results when the waste volume is less than the 
voluine that can be held below the top of the knuckle. The formulas do not account for construction 
tolerances on the tanks, the knuckle geometry on the tanks, and the irregularities in the surface of the 
solid wastes. 

The total waste level graphs were developed from the volume data from Anderson (1 990) and 
the "monthly waste status reports." The frequency in which these references have their volume 
information updated is not consistent with the fiequency in which the surface level readings of the SACS 
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database are updated. Therefo~, a discrepancy may be noticed between the total waste level graphs of 
the Waste and Level History sketches in Appenduc C and the surface level graphs in Appendiv E. 

1.4 Temperatures 

1.4.1 Surveillance Techniques 

Interior tank temperatures of the single-shell tanks in C Tank F m  are monitored with 
thermocouples. Thermocouples are simple devices that develop a millivoltage when parts of the 
thermocouple are exposed to temperature differentials The millivoltage can be converted to a 
temperature reading based upon a specific voltage versus temperature w e  inherent to the type of 
thermocouple being used. Thermocouples are attached to a fabricated assembly called a thermocouple 
tree. The number of h o w u p l e s  attached to the tree varies as a function of the depth ofthe tank as 
well as the thermmple tree design. The thermocouples are spaced at intervals, along trees that have 
many thermowuples, SO that a vertical temperature profile of the tank contents can be developed. The 
thermocouple tree is installed in a riser and left in place inside the tank. If necessary, the thermocouple 
tree can be removed from the tank. 

1.4.2 Source ofData 

The source ofthe interior tank temperature data is from the Westinghouse Hanford Company's 
Surveillance Adysis CompUta System (SACS). SACS is a database that stores temperature data along 
with other types of surveillance data. PCSACS software on a personal computer is the user interface 
to the SACS database via the Hanford Local Area NetworkQ-ILAN). The SACS database was queried 
back to 1950 for temperature data. Temperature data identified by the query were categorized and 
located by SACS in several types of files. These files were evaluated for their usefulness in this 
document. 

'The SACS database for temperature data contained one of two types of files depending on the 
specific tank. One type of file contained data that were not correlated to thermocouple, thennocouple 
tree, or riser. This type of file was not used in this document because the lack of information made the 
data unusable. The second type of file contained interior tank temperature data that were correlated to 
a particular thermocouple, thermocouple tree, and/or riser. Files of the second type were the only files 
from SACS that were used in this document for temperature data. After the SACS data files were 
evaluated, the files that were selected for use in this document were imported using PCSACS into 
spreadsheets in Microsoft Excel' software. 

1.4.3 Development of Data 

Interior tank temperature data imported from SACS into spreadsheets (hhcrosoft Excel@) were 
rearranged onto separate spreadsheets depending on the data qualifier assigned by SACS custodians. 
The SACS database mstodians labeled the interior tank temperature data using three data qualifiers or 
categories. The categories are good (G), transcribed (T), and suspect (S). The temperature data were 
then filtered to remove all the S data, leaving only the G and T data. The filtered data were used to 
develop graphs of individual thermocouple data. The graphs were developed within Microsoft Excel'. 
There were two conditions about the temperature data that were evaluated before the graphs of 
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individual thermocouple data were developed. The first condition evaluated was the number of data 
points from a particular thennocouple. If a thermocouple had five or less data points, then a griiph was 
not developed for that particular thermocouple. The second condition evaluated was the time span 
between consecutive data points. Ifthe time span between consecutive data points was greater than 36 
months, then the graph was shown as discontinuous across the span (see Appendix D). 

The thermocouple elevations that were identified on the individual thermocouple graphs were 
determined from design drawings listed in the narratives and fiom the i%emocmple Starus Single Shell 
Om'Darble Shell Tunhfhn, 1993). Tran's document contained design drawing references along with 
thennocouple elevations. If the design drawings listed in Tran's document could be verified for the 
individual tanks, then the thennocouple elevations listed by T m  were used. If the design drawings listed 
in Tran's document could not be verified for an individual tank or if there was no design drawings 
located, then the thermocouple elevations were labeled as unknown. If Tran's document lacked 
infonnation about thennocouple elevations for a particular tank and design drawings were located, then 
the thermocouple elevations were labeled as approximate. 

1.4.4 Assumptions 

The transcribed data points are data points that have not been verified or validated by 
Westinghouse Hanford Company. Transcribed data were assumed to be good data and were included 
in the graphs of individual thermocouple data and the statistics. Individual judgements were not made 
on particular transcribed data points even though they had a high probability of being suspect. 
Verification and/or validation of data is not the function of this document. 

1.4.5 Quality ofData 

The quality of the interior tank temperature data is noted by the three category labels assigned 
by the custodians of the SACS database. The good and suspect data points have been verified and/or 
validated by Westinghouse Hanford Company. The transcribed data points have not been reviewed by 
Westinghouse Hanford Company. The transcribed data could be classified as either good or suspect at 
a later date. 

This document has treated the transcribed data as good data. However, an area where the 
transcribed data points have a high probability of being suspect IS when the temperature data values are 
below 4550°F. The approximate temperature of the surrounding soil is 45-50°F and the soil will 
prevent the temperature of the tank fiom dropping below this point. Some of the tanks have many data 
points below the 4540°F range and should be evaluated carefully as to whether or not they should be 
considered as good data points. 

1.5 Waste Surface Level 

1.5.1 Surveillance Techniques 

One of four types of waste surface level devices are used to monitor waste surface levels in a 
singleshell tank. These devices are: a level indicating transmitter or Food Instrument Corporation 
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(FIC) gauge, a level indicator assembly or manual tape, a high-level detector (an FIC gauge in intrusion 
mode), and the E M  854 ATG Liquid Level IndicatorlTransmitter. 

The Food Instrument Corporation gauge is based on conductivity. A plummet is lowered into 
the tank. when the plummet contacts an electrically conducting surface that is in contact with the edge 
ofthe tank, a circuit is completed between the probe and the tank which is grounded to the instrument. 
This triggers the drive motor to stop and the motor brake to engage. The brake is held for 60 seconds, 
before the motor raises the plummet. The plummet is raised until the circuit is broken. This instrument 
is used as a high-level detector and an actual level detector. The high-level mode is used to detect 
intrusions (i.e., any unexplained addition to the tank like rainwater) within the tank. The actual level 
mode can be read automatidy, manually, or both. The automatic FIC reading is automatically read in 
the field and loaded on the surveillance automated computer system (SACS). FIC readings are also read 
manually in the field and entered into the SACS. 

The manual tape flake boxes are an access point for measuring liquid levels manually if other 
devices fail or do not exist. A hand crank on the flake box is used to lower the tape probe until liquid 
is contacted and a circuit is completed between the tank and the instruments (Similar to the FIC gauge). 
Ifthe circuit is not closed, the probe is lowered until the tape is slack; then a measurement is recorded. 

The E M  854 ATG Liquid Level Indicatormransmitter has been installed on several tanks 
and will eventually replace the old level measurement devices. The E M  854 ATG is a 
microprocessor controlled surface level gauge. Level detection is based on the principle of buoyancy 
of a non-floating polyethylene displacer. The displacer is attached to a stainless steel measuring wire. 
The measuring wire is attached to a measuring drum which is fixed to a riser of known elevation. The 
weight ofthe displacer is entered into the memory of a force transducer. A second weight of about 10- 
15 grams less than the actual weight of the displacer is entered into the transducer as the control point. 
An electronic servomechanism turns the measuring drum causng the dtsplacer to move. As ?.he displacer 
is put in contact with the surface in question, the displacer will exert a smaller force on the transducer 
due to buoyancy. The displacer is continually lowered until the force exerted on the transducer is equal 
to the control point. By knowing the elevations of the riser and tank bottom, and the distance from the 
riser to the surface of the waste, the surface level of the waste can be determined. If the surface level 
changes, the displacer will be raised or lowered by the measuring drum depending on the force exerted 
on the transducer relative to the control point. The E M  can be read automatically, manually or 
both. The automatic E M  reading is loaded on the Westinghouse Hanford Company surveillance 
automated computer system (SACS). Manual ENRAF@ readings are taken at any time ofday and are 
manually entered into the SACS. 

1 S.2  Source of Data 

The data m r d e d  60m January 1, 1991 to the present for the waste surface levels were obtained 
6om the SACS. PCSACS software on a personal computer is the user interface to the SACS database. 
The information was parsed in a spreadsheet in Microsoft ExcelB s o h a r e  and displayed on graphs. 
Since the intrusion FIC is ked at a certain elevation, it only records that elevation unless there is an 
unexplained addition. The device does not truly measure the waste surface level, so the data were not 
displayed. 
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1.5.3 Development ofData 

Surface level data imported from SACS into spreadsheets (Microsoft ExcelQ) were rearranged 
onto separate spreadsheets depending on the data qualifier assigned by SACS custodians. The SACS 
database custodians label the surface level data using three data qualifiers or categories. The categories 
are good (G), transcribed (T), and suspect (S). The surface level data were then filtered to '- m o t .  all 
the S data, leaving only the G and T data. The good and transcribed data were displayed on grayis. 
The graphs show waste level versus time. The data are displayed using the best representative scale on 
the y axis. Ifthe tank has more than one device to measure the waste surface level, an individual graph 
was made to display the data from each device. The safely l i t  maximum waste level is placed in the 
title of each graph (Dougherty, 1995). Current information on the waste surface levels is in Appendix 
E. 

1.5.4 Assumptions 

The data obtained from PCSACS are the best available data. The data quality designation, 
instrument type, and level measurement are accurate. The devices are in good condition and give 
accurate readings assuming the following: internal tank temperature changes do not cause the tape, 
wire, or probe to change length; the tape, wire, and probe are straight; the surface profile of the waste 
is flat; and changes in atmospheric temperature do not effect the portions of the measuring device 
exposed to the atmosphere. 

1.5.5 Quality ofData 

Surface level readings may be aEected by plummet (i.e., manual tape) error, flushing water 
accumulation, waste surface irregularities, and gas generation. Crystalline wastes (i.e., salt cake) can 
build up gradually on the end of the plummet and contact the waste which indicates a false surface level 
increase. Significant level discrepancies occur when the encrusting waste breaks off or when the 
measuring instrument plummet is flushed to remove the ennusting salt cake. Flushing the Food 
Instrument Corporation gauge, manual tapes, or any other equipment may cause accumulated wash 
water to collect under the plummet which can also indicate a false increase in the overall volume of 
waste within the tank. Surface level readings are often difficult to obtain from tanks with a relatively dry 
waste surface of salt cake. Some tanks have crystalline waste built up on internal tank equipment (e.g.. 
pumps, thermocouples, and other protruding equipment). As the supernatant liquid is pumped from the 
tanks, the crystahe structure may remain attached to the equipment and be suspended above the liquid. 
Therefore, an accurate surface level measurement would be difficult if the breakup -'the crystalline 
structure was inconsistent and a nonuniform waste surface was created. Steel tapes wires that are 
bent or warped from operation or those discarded on the waste surface are other sources of altered 
surface level readings. 

Data from the SACS were obtained electronically from the Westinghouse Hanford Company 
w d a n c e  group and were plotted. The data are actual surface levels recorded from the surveillance 
equipment. If the surveillance equipment in a particular tank riser was removed from service, the 
readings may show a level change when a new instrument andor riser is used, especially ifthe waste 
surface shows severe heterogeneity. 
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The data used to produce the plots and the data obtained fiom the surveillance group have been 
v d e d  BS identical. However, errors in the data prior to the exchange of information could stiU exist 
The SACS data were understood to be unverified pnor to the exchange. Westinghouse Hanford 
Company qualised the data with G, S, and T for good, suspect, and transcribed, respectivehy. Data that 
is labeled transcribed has not been validated or v d e d  by Westmghouse Hanford Company. The criteria 
for determining data labeled good or suspect is unknown. 

1.6 Riser Configuration 

1.6.1 Source of Data 

The riser configuration drawings and tables in this report were compiled fiom design and/or 
as-built drawings including engineering change notices dated before November 1, 199.5, the Riser 
Conjguration Document for Singreshell Wmle Trmkr(Alstad, 1993), and Wme Tank Rmers Available 
for sampling(Lipnicki, 1995b). 

1.6.2 Development of Data 

There are two drawings and a table in Appendix F that show each tank's approximate riser 
locations, construction materials, dimensions, and riser function. Alstad (1993) was used as a guide; 
however, the design and as-built drawings and engineering change notices take precedence. The tables 
in Appendix F contain the riser number, diameter, sampling, and description of each riser and nozzle. 
The sampling column lists risers that are tentatively available for sampling (Lipnicki, 1995b). The 
description and comment column describes the riser's intended use and, if applicable, gives a brief 
explanation, date, and number of the pertaining engineering change notices in parentheses. 

1.6.3 Assumptions 

The design and as-built drawings are the best available data. All the engineering change notices 
written against the referenced drawings are released and accurate. Since figures or sources were not 
listed in Lipnicki (1999, the riser numbers labeled tentatively available for sampling are assumed to be 
the same as riser numbers listed in Alstad (1 993). 

1.6.4 Quality of Data 

The riser configuration section of this document is a mixture of data ftom three main sources: 
design and as-built drawings, Riser Configuration Document for Single-Shell Waste TUnyAlstad, 
1993), and Wme TdRJsersAmihble forhpling(Lipnicki, 1995b). AU these sources do not agree 
all the time. Alstad (1993) and Lipnicki (1995) reference the design and as-built drawings in their 
respective documents The design and as-built drawings contain a plan view of the tank dome and a 
table explaining the function of each riser. Sometimes the plan view and table do not match. Ifthere 
was a discrepancy, a comment was made below the table for that tank. Other design and as-built 
d r a ~ g s  show a cross-sectional view of the tank. Changes made to the structure of a tank may not have 
been documented by an engineering change notice. The drawings and tables are intended to give the 
reader information as to approximate location, number of risers, and what equipment the riser might 
contain. The drawings are not to scale. 
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1.7 Photographs and Montages 

1.7.1 Source of Data 

The photographs include an aerial photograph of the tank farm and a photographic montage of 
each tank interior, if available(see Appendix G). All of the photographs were obtained from Boeing 
Computer Services Richland-Photography. The aerial photographs were reviewed to determine the 
clearest and most recent representation ofthe C Tank Farm to be used in this document. Th. pontages 
were created 60m sets of interior tank photographs. These sets were also reviewed to deterrmne which 
ones were the clearest and most recent photographs available. Only interior tank photographs 
rr -resenting the waste surface were used. In some cases, existing montages were the clearest and most 
r mt; therefore, a new montage was not created. 

1.7.2 Development of Data 

The tank farm aerial photograph was labeled to show tank orientation, identifiable equipment, 
and structures. Arrows were placed on the tank farm aerial photograph to indicate the cascade 
overflows. The clearest and most recent montage of the tank interior was labeled to show identifiable 
monitoring equipment, piping, and risers. A table was also developed listing aerial photograph numbers, 
i; ,iior tank montage numbers, photographic set numbers, and the date(* Appendix G). 

1.7.:3 Quallty of Data 

The interior tank photographs may not represent the actual colors of the waste surface due to 
possible alteration of colors during copying of the on& photographs. To see the colors of the original 
montage, an on@ may be ordered through Boeing Computer Services Richland-Photography. Also, 
radiation could affect the film distorting the apparent colors of the waste. Some tanks had fogging 
problems in the vapor space which prevented use of the latest photographs. The montage may not 
reflect the current waste level and waste type due to pumping, additions, mixing, and/or settling of the 
wasite after the photographs were taken. Also, the equipment configuration may not reflect tank 
upgrades and/or maintenance. 

1.8 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimates 

The Tank Layer Model (TLM), Supematant Mixing Model (SMM), and Inventory Estimates 
developed by Los Alamos National Laboratory (LANL) are presented in Appendiv H along with their 
approach and development sections. The TLM, SMM, and Inventory Estimates presented in this 
document represent an estimated waste content of the tanks in C Tank Farm based on an inventory 
estimate date of December 3 1, 1993. 

1.8. II Source of Data 

The TLM, Slvny Inventory Estimates, and their approach and development sections presented 
in this document are 60m the Hanfmd Tank Chemicul mdRad~onudick? Inventones: HDWModel Rev. 
3(Agnew et al., 1996) 
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1.8.2 Development of Data 

The data presented in Appendix H were selectively taken fiom the Hanford Tank Chemical and 
Radionuclide Inventories: HDWModel Rev. 3(Agnew et al., 1996) document to include the TLM, 
SMM, and the Inventory Estimates for C Tank Farm. The introduction for Agnew's document was 
included in its entirety. Any reference to appendices in Agnew's introduction and tables in Appendix H 
are the appendices of his document. The TLM Working Worksheet(Agnew, 1996, Appen&x C) was 
included for only C Tank Farm. The S M M  and TLM Volume Tables(Agnew, 1996, Appendix D) was 
included for all tanks. The Inventory Estimates(Agnew, 1996, Appendix E) was included for only C 
Tank Farm. 
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2.0 C TankFarm 

2.0.1 C Tank Farm Information 

The C Tank Farm is located west of Canton Avenue and north of 7th Street in the 200-East Area 
The farm contains twelve 100 series and four 200 series, dish bottom design, single-shell tanks built in 
1943 and 1944 (Wehy, 1988). The 100 series tanks are 75 feet in diameter with an operating capacity 
of 530,000 gallons (Hanlon, 1996a) (see tank cross-section in Appendix F). The 200 series tanks are 
20 feet in diameter with an operating capacity of 55,000 gallons (Hanlon, 1996a). The tanks are 
constructed of a r d n f o r c e d  concrete shell with a steel liner on the interior bottom and sides. The tanks 
were designed to hold non-boiling waste at a maximum fluid temperature of 220°F (Leach and Stahl, 
1993) The dome of each tank is penetrated by risers varying in diameter from 4 to 42 inches. All of 
the tanks have at least five and a half feet of earth cover. 

The twelve 100 series tanks were constructed at different elevations With connecting overflow 
lines that allowed waste to cascade from tank to tank. The 200 Series tanks are not connected by 
cascade lines. There are four cascade sequences in the C Tank Farm. One cascade is from Tank 
241-C-101 through -102 and -103. The second is from Tank 241-C-IW through -105 and -106. The 
thirdisfromTank241-C-107through-108and-109, andthefourthisfromTank241-C-110through 
-111 and-112. 

2.0.2 C Tank Farm Waste and Level History 

The Waste and Level History sketches in Appendix C present the waste history and level history 
of C Tank Farm. 

2.0.3 C Tank Farm Temperature History 

Interior tank tempenrture data for C Tank Farm is quite limited compared to the span of time in 
which the tanks have been ope-rating. Information about the various temperature monitoring dwices and 
their locations throughout history is also quite limited. The information that was available came from 
the Surveillance Analysis Computer System (SACS) database. The SACS database had several types 
of temperature data files available. Data from the files were available as far back as early 1974. 

2.0 4 C Tank Farm Occurrences 

Only the occurrences determined as significant are included. The reports presented are 
incomplete because not all of the documentation on occurrences for C Tank Farm could be located. 

2.0.5 C Tank Farm Current Status 

The tanks in C Tank Farm entered service from 1946 to 1953 (Anderson, 1990). The dates the 
tanks entered service are based on when the tank first received waste or test water. This date may vary 
in other documents. The total waste volume for all of the tanks is approximately 1,976,000 gallons as 
ofNovember 30, 1995 (Hanlon, 1996b). All tanks are out of service. Tanks 2414-102, -103, -104, 
-105, -1 06, -107, -108, -109, and -1 12 ~ u e  categorid as Sound and Tanks 241-(2-101, -1 10, -1 11, -201, 
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-202, -203, and -204 are assumed leakers. Tanks 241-C-102, -103, -106, -108, -109, -111, and -1 12 
are on watch lists. See Appendix E for waste surface level graphs. The risers tentatively available for 
sampling are listed in Appendix F. 

2.0.6 C Tank Farm Photograph and Montages 

The photographs for C Tank Farm include an aerial photograph of the farm and a montage of 
intexior tank photographs for each tank. The aerial photograph shows the tank orientation, equipment, 
and stmctures. Arrows were placed between the tanks to represent the cascade overtlow lines and the 
flow directions. The interior tank photographs were arranged into montages to show the waste surface, 
monitoring equipment, piping, and risers in each tank. The photographs and a table listing the 
photographs, montage numbers, photograph set numbers, and dates of the photographs in this document 
are in Appendix G. 

2.0.7 C Tank Farm Tank Layer Model, Supematant Mixing Model, and Inventory Estimates 

The Tank Layer Model (TLhQ, Supernatant Mixing Model (SMM), and Inventory Estimates 
dadoped by Los Alamos National Laboratory (Agnew et al., 1996) for C Tank Farm are presented in 
Appendix H along with their introduction sections. 
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2.1 Tank 241-C-101 

2.1.1 Waste and Level History of Tank 241-C-101 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
Of Tank 2414-101. 

2.1.2 Temperature History ofTank 241-C-101 

Interior tank temperatwe data for Tank 2414-101 were recorded by 11 thermocouples attached 
to one thermocouple tree. Doamentation of the design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 2. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple tree located at riser 2 is the only 
source of temperature data for this document. The temperature data were obtained from the SACS 
database on January 9,1996. The earliest data retrieved from the SACS were from late July 1974. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 11 thermocouples. The 
maximum tempemtm was 11 1.992"F taken by thermocouples 1 and 2 on September 30, 1974 and by 
thermocouples 1 and 10 on October 7, 1974. The minimum temperature was 62°F taken by 
thermocouple 11 on March 7,1980. The maximum and minimum temperatures are labeled as good data 
points within the SACS. The average temperature for all the thermocouples is 90°F. 

2.1.3 Occurrences for Tank 241-C-101 

No sigmiicant occurrences are associated only with Tank 241-C-101 

2.1 4 Current Status ofTank241-C-101 

Tank 241-C-101 entered service during the first quarter of 1946 (Anderson, 1990) and as of 
November 30,1995 stores approximately 88,000 gallons of waste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 20.5 inches on October 22, 1994. The maximum waste surface level was 28.5 inches on 
July 1, 1991 and April 13, 1994. See Appendix E for details on waste surface level. The tank is out 
of service with interim s t a b i i o n  and intrusion prevention completed. The tank is listed as an assumed 
leaker and is passively ventilated. A plan view in Appendix F depicts the approximate riser locations as 
ofFebruary 2, 1996. Tank 241-C-101 has 10 risers with three tentatively available for sampling: two 
4-inch risers (Nos. 1 and 8) and one 12-inch riser (No. 7) (Lipnicki, 1995b) 

2.1.5 Interior Montage ofTank 241-C-101 

The clearest and most recent set of interior tank photographs was taken on November 17, 1987. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
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used to create a montage. The montage has labels identifying some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G. 

2.1.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate ofTank 241-C-101 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Estimate 
developed b y h s  AlamosNational Laboratory (Agnew et al., 1996) for Tank 241-C-101 are presented 
in Appendix H along with their introduction sections. 
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2.2 Tank 241-(2-102 

2.2.1 Waste andLevelHistoryofTank241-C-102 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-102. The assumed solids level for this tank does not follow the assumptions developed 
in the introduction. Due to there bemg only one data point for the solids volume in 1958, it was assumed 
the solids level went up to that point and then went back down to zero within that year since the tank 
was being scavenged. The assumed solids line from 1959 to 1965 was drawn in so that the solids did 
not exceed the total waste level during that period. 

2.2.2 Temperature History of Tank 241-C-102 

Interior tank tempemwe data for Tank 241-C-102 were recorded by 11 thermocouples attached 
to one thermocouple tree. Doaunentation of the design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 7. Drawing H-2-73342, Rev. 4, indicates that riser 1 was once 
associated with temperature monitoring. It is unclear what type of information was gathered or what 
type of temperature monitokg equipment was located at this riser. In the past, other risers and 
equipment may have been used to monitor the temperature in the tank. However, the thermocouple tree 
located at riser 7 is the only source of temperature data for this document. The temperature data were 
obtained from the SACS database on January 9,1996. The earliest data retrieved from the SACS were 
from early November 1975. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 11 thermocouples. The 
maximum temperature was 106°F taken by thermocouple 1 on February 26, 1978. The minimum 
temperature was 52'F taken by thermocouple 11 on March 29, 1978. The maximum and minimum 
temperatures are labeled as good data points w i t h  the SACS. The average temperature for all the 
thermocouples is 80°F. 

2.2.3 Occurrences for Tank 241-C-102 

No significant occurrences are associated only with Tank 241-C-102. 

2.2.4 Cumat Status ofT& 241-C-102 

Tank 241-C-102 entered service during the second quarter of 1946 (Anderson, 199Q) and as of 
November 30,1995 stores approximately 316,000 gallons of waste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual FIC level gauge as of January 1996. The minimum waste 
surface level was 146 inches on July 31, 1995. The maximum waste surface level was 149.9 inches on 
numerous dates from January 21, 199 1 through March 1, 1993. See Appendix E for detads on waste 
surface level. The tank is out of service with interim s t a b i i o n  and partial interim isolation completed. 
The tank is listed as sound and is passively ventilated. Tank 241-C-102 was added to the Organics 
Watch List in May 1994. A plan view in Appendix F depicts the approximate riser locations as of 
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February 2, 19%. Tank 241-C-102 has 10 risers with two tentatively available for sampling: two 
12-inch risers (Nos. 2 and 3) (Lipnicki, 1995b). 

2.2.5 Interior Montage of Tank 241-C-102 

The clearest and most recent set of interior tank photographs was taken on Mav 17, 1976 Other 
interior tank photographs are available, but only the photographs showing the waste surface were used 
to mate a montage. The montage has labels identifying some of the monitoring equipment, piping, and 
risers in the tank. The montage and photographic information are shown in Appendix G. 

2.2.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-102 

The Tank Layer Model(TLM), Supernatant Ivlixing Model(SMh4), and Inventory Estimate 
developed by Los Alamos National Laboratory (mew et al., 1996) for Tank 24 14-1  02 are presented 
in Appendix H along with their introduction sections. 
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2.3 Tank 241-C-103 

2.3.1 Waste and Level History of Tank 241-C-103 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-103. 

2.3.2 Temperature History of Tank 241-(2-103 

Interior tank temperahve data for Tank 241-C-103 were recorded by six thermocouples attached 
to one thermocouple tree. Drawing H-2-90342, Sht. 2, Rev. 2, indicates that a thermocouple tree is 
located in riser 1 and is designed as shown on Drawing H-2-90342, Sht. 1, Rev. 4. However, the 
thermocouple tree design only indicates three thermocouples. The Surveillance Analysis Computer 
System (SACS) indicates that the thermocouple tree is located in riser 1 with six thermocouples. The 
design of the thermocouple tree is unclear and the elevations of the individual thermocouples are 
unknown. In the past, other risers and equipment may have been used to monitor the temperature in the 
tank. However, the thermocouple tree located at riser 1 is the only source of temperature data for this 
document. The temperature data were obtained from the SACS database on January 9, 1996. The 
earliest data retrieved from the SACS were from late July 1974. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all six thermocouples. The 
maximum temperature was 168°F taken by thermocouple 2 on November 29, 1977. The minimum 
temperature was 57°F taken by thermocouple No. 6 on August 10, 1977. The maximum and minimum 
temperatures are labeled as good data points within the SACS. The average temperature for all the 
thermocouples is 112°F. 

2.3.3 Occurrences for Tank 241-C-103 

An unusual occurrence report was issued in October 1988 due to a decrease in the surface level. 
breathing of the tank. 

An o f f - n o d  occurrence report was issued in November 1990 due to a decrease in the surface 

The loss of liquid was attributed to 

level. The loss of liquid was attributed to evaporation. 

2.3.4 Current Status of Tank 241-C-103 

Tank 24 1 -C-103 entered service during the third quarter of 1946 (Anderson, 1990) and as of 
November 30,1995 stores approximately 195,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with an automatic and manual ENRAF@ level gauge as of January 1996. 
The minimum waste surface level was 65.9 inches on October 18, 1993. The maximum waste surface 
level was 69.27 inches on May 21, 1995. See Appendix E for details on waste surface level. Tank 
241-C-103 was added to the Organics Watch List in January 1991. The tank is out of service with 
interim stabilization and partial interim isolation completed. The tank is listed as sound and is passively 
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ventilated. A plan view in Appendix F depicts the approximate riser locations as of February 2, 1996 
Tank 241-C-103 has 10 risers with two tentatively available for sampling: two 12-inch risers (Nos. 2 
and 7) (Lipnicki, 1995b). 

2.3.5 Interior Montage of Tank 2414-103 

The clearest and moa recent set ofinterior tank photographs was taken on July 28, 1987. Other 
interior tank photographs are available, but only the photographs showing the waste surface were used 
to create a montage. The montage has labels identlfylng some of the monitoring equipment, piping, and 
risers in the tank. The montage and photographic information are shown in Appendix G. 

2.3.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-103 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Estimate 
developed by Los AlamosNational Laboratory (mew et al., 1996) for Tank 241-C-103 are presented 
in Appendix H along with their introduction sections. 
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2.4 Tank 241-C-104 

2.4.1 Waste and Level History of Tank 241-C-104 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-104. 

2.4.2 Temperature I-hstory of Tank 241-C-104 

Interior tank temperature data for Tank 241-C-104 were recorded by 12 thermocouples attached 
to one thermocouple tree. Drawing H-2-99138, Sht. 2, Rev. 1, indicates that a thermocouple tree is 
located in riser 7 and is designed as shown on Drawing 82-99138, Sht. 1, Rev. 1. However, the 
thermocouple tree design only indicates 10 thermocouples. The Surveillance Analysis Computer System 
(SACS) indicates that the thennocouple tree is located in riser 7 with 12 thermocouples. The design of 
the thermocouple tree is unclear and the elevations of the individual thermocouples are unknown. In the 
past, other risers and equipment may have been used to monitor the temperature in the tank. However, 
the thermocouple tree. located at riser 7 is the only source of temperature data for this document. The 
temperature data were obtained from the SACS database on January 9,1996. The earliest data retrieved 
from the SACS were from late July 1974. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 12 thermocouples. The 
maximum temperature was 195'F taken by thermocouple No. 3 on July 24, 1982. The minimum 
temperature was 53°F taken by thermocouple No. 5 on January 14, 1978. The maximum and minimum 
temperatures are labeled as good data points within the SACS. The average temperature for all the 
thermocouples is 95°F. 

2.4.3 Occurrences for Tank 241-C-104 

No significant occurrences are associated only with Tank 241-(2-104. 

2.4.4 Current Status of Tank 241-C-104 

Tank 24 1 -C- 104 entered service during the fourth quarter of 1946 (Anderson, 1990) and as of 
November 30, 1995 stores approximately 295,000 gallons of waste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual FIC level gauge as of January 1996. The minimum waste 
surface level was 86.05 inches on January 1, 1996. The maximum waste surface level was 90.2 inches 
on numerous dates from January 3, 1991 through February 5 ,  1991. See Appendix E for details on 
waste surface level. The tank is out of service with interim stabilization and intrusion prevention 
completed. The tank is listed as sound and is actively ventilated. A plan view in Appendix F depicts the 
approximate riser locations as of February 2, 1996. Tank 241-C-104 has 11 risers with two tentatively 
available for sampling: one IO-inch riser (No. 2) and one 12-inch riser (No. 3) (Lipnicki, 1995b). 

- 3 5 -  



WHC-SD-Wh4-ER-313. Rev. 1 

2.4.5 Intenor Montage ofTank 241-C-104 

The clearest and most recent set ofinterior tank photographs was taken on July 25, 1990 Other 
interior tank photographs are available, but only the photographs showing the waste surface were used 
to create a montage. The montage has labels identifjmg some of the monitoring equipment, piping, and 
risers in the tank. The montage and photographic information are shown in Appendix G. 

2.4.6 Tank Layer Mrdel, Supernatant Mixing Model, and Inventory Estimate ofTank 241-C-104 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Estimate 
developed by Los AhosNational Laboratory (Agnew et al., 1996) for Tank 241-C-104 are presented 
in Appendix H along with their introduction sections. 
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2.5 Tank 241-C-I05 

2.5.1 Waste and Level History of Tank 241-C-105 

The Waste and Lml History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-105. The level history data for the second quarter of 1987 through the fourth quarter 
of 1987 are questionable because the solids waste is greater than the total waste. 

2.5.2 Temperature History ofTank 241-C-105 

Interior tank temperature data for Tank 241-C-105 were recorded by six thermocouples attached 
to one thermocouple tree. Drawing 82-90342, Sht. 2, Rev. 2, indicates that a thermocouple tree is 
located in riser 1 and is designed as shown on Drawing H-2-90342, Sht. 1, Rev. 4. However, the 
thermocouple tree design only indicates three thermocouples. Drawing H-2-99138, Sht. 2, Rev. 1, 
indicates that a thermocouple tree is located in riser 1 and riser 6 and they are designed as shown on 
Drawing H-2-99138, Sht. 1, Rev. 1 .  However, these thermocouple tree designs only indicate ten 
thermocouples each. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 1 with six thermocouples. The design of the thermocouple tree is 
unclear and the elevations of the individual thermocouples are unknown. In the past, other risers and 
equipment may have been used to monitor the tsnpadture in the tank. However, the thermocouple tree 
located at riser 1 is the only source of temperature data for this document. The temperature data were 
obtained from the SACS database on January 9,1996. The earliest data retrieved from the SACS were 
from nlid August 1974. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all six thermocouples. The 
nmimum temperature was 156.2"F taken by thermocouple No. 1 on November 5 ,  1976. The minimum 
temperature was 40°F taken by thermocouple No. 1 on May 10, 1982. The maximum and minimum 
temperatures are labeled as good data points within the SACS. The average temperature for all the 
thermocouples is 95°F. 

2.5.3 Occurrences for Tank 241-C-105 

No significant occurrences are associated only with Tank 241-C-105 

2.5 4 Current Status ofTank 241-C-I05 

Tank 241-C-105 entered service during the first quarter of 1947 (Anderson, 1990) and as of 
November 30, 1995 stores approximately 134,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual FIC level gauge as of January 1996. The minimum waste 
surface level was 43.55 inches on January 29, 1996. The maximum waste surface level was 48.9 inches 
on numerous dates from January 1, 1991 through January 12, 1991. See Appendix E for details on 
waste surface level. The tank is out of service with interim s tab i i ion  and partial interim isolation 
completed. The tank is listed as sound and is activdy ventilated. A plan view in Appendix F depicts the 
approximate riser locations as of February 2, 1996. Tank 241-C-105 has 12 risers with two tentatively 
available for sampling: one 4-inch riser (No. 8) and one 12-inch riser (No. 2) (Lipnicki, 1995b). 
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2.5.5 Interior Montage ofTank 241-C-105 

The clearest and most recent s* of interior tank photographs was taken on April 1, 1988. Other 
interior tank photographs are available, but only the photographs showing the waste surface were used 
to meate a montage. The montage has labels idenufytng some of the monitoring equipment, piping, and 
risers in the tank. The montage and photographic information are shown in Appendix G 

2.5.6 Tank Layer Model, supernatant Mixing Model, and Inventory Estimate of Tank 241-(3-105 

The Tank Layer Model(TLM), supernatant Mixing Model(SMM), and Inventory Estimate 
developed by Los Alamos N d o d  Laboratory (Apew et al., 1996) for Tank 241-C-105 are presented 
in Appendix H along with their introduction sections. 
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2.6 Tank 241-C-106 

2.6.1 Waste and Level History of Tank 2414-106 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
Of Tank 241-C-106. 

2.6.2 Temperature History ofTank 241-C-106 

Interior tank tanperaaue data for Tank 241-C-106 were recorded by thermocouples located on 
two different thermocouple trees. Drawing H-2-90342, Sht. 2, Rev. 2, indicates that a thermocouple 
tree is located in riser 8 and is designed as shown on Drawing H-2-90342, Sht. 1, Rev. 4 with six 
thermocouples. The Surveillance Analysis Computer System (SACS) indicates that a thermocouple tree 
is located in riser 8. Drawing H-2-99138, Sht. 2, Rev. 1, indicates that a thermocouple tree is located 
in riser 8 and riser 14 and they are designed as shown on Drawing H-2-99138, Sht. 1, Rev. 1. However, 
these thermocouple tree designs indicate ten thermocouples each. The SACS indicates that the 
thermocouple tree located in riser 8 has six thermocouples. It is assumed that the thermocouple tree 
in riser 8 is designed as shown on drawing H-2-90342, Sht. 1, Rev. 4. The SACS indicates that the 
thermocouple tree located in riser 14 has 12 thermocouples. The design ofthe thermocouple tree in riser 
14 is unclear and the elevations of the individual thennocouples are unknown. In the past, other risers 
and equipment may have been used to monitor the temperature in the tank. However, the thermocouple 
trees located at Risers 8 and 14 are the only sources of temperature data for this document. 

The temperature data were obtained from the SACS database on January 9,1996. The SACS 
database contained two file types for temperature data: a historical !le and a file with temperature data 
tied to Risers 8 and 14. Since there was no way to correlate the data in the historical file with a 
particular thermocouple, thermocouple tree, or riser, data from this file were not included in this 
document. Only data from the files that tied the temperature data to Risers 8 and 14 wexe used, The 
earliest data retrieved from the SACS were from mid April 1984. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken fiom all 18 thermocouples. The 
maximum temperature was 216.5"F taken by thermocouple No. 1 in riser 14 on August 2, 1994. The 
minimum temperature was 45°F taken by thermocouple No. 10 in riser 14 on June 11, 1982. The 
maximum and minimum temperatures are labeled as good data points within SACS. 'The average 
temperature for all the thermocouples is 99°F. 

2.6.3 Occurrences for Tank 241-C-106 

An occurrence report was issued in November 1990 when the liquid level slowly rose to the 
increase limit of two inches. The increase was preceded by the failure of both the exhauster and the FIC 
gauge. 
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2.6.4 Current Status ofTank 241-C-106 

Tank 241-C-106 entered service during the third quarter of 1947 (Andenoq 1990) and as of 
November 30, 1995 stores approximately 229,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with an automatic ENRAF9 level gauge as of January 1996. The minimum 
waste surface level was 69.2 inches on June 1, 1994. The maximum waste surface level was 79.1. inches 
on July 27, 1994. See Appendix E for details on waste surface level. Tank 241 -C-106 was added to the 
High Heat Load Watch List in January 1991. The tank is out of service with partial interim isolation 
completed. The tank is listed as sound and is actively ventilated. A plan View in Appendix F depicts the 
approximate riser locations as ofFebruary 2, 1996. Tank 241-C-106 has 13 risers with two tentatively 
available for sampling: one 4-inch riser (No. 1) and one 12-inch riser (No. 7) (Jipnicki, 1995b). 

2.6.5 Intenor Montage ofTank 241-C-106 

The clearest and most recent set of interior tank photographs was taken on April 5, 1979. Other 
interior tank photographs are available, but only the photographs showing the waste surface were used 
to create a montage. The montage has labels identifjmg some of the monitoring equipment, piping, and 
risers in the tank. The montage and photographic information are shown in Appendix G. 

2.6.16 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-106 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Estimate 
developed by Los Alamos National Laboratory (Agnew et al., 1996) for Tank 241-C-106 me presented 
in Appendix H along with their introduction sections. 
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2.7 Tank 241-C-I07 

2.7.1 Waste and Level History of Tank 241-C-I07 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-107. 

2.7.2 Temperature History of Tank 241-C-107 

betior tank tempenlture data for Tank 241-C-107 were recorded by six thermocouples attached 
to one thermocouple tree. Drawing H-2-90342, Sht. 2, Rev. 2, indicates that a thermocouple tree is 
located in riser 5 and is designed as Shown on Drawing H-2-90342, Sht. 1, Rev. 4. The Surveillance 
Analysis Computer System SACS indicates that the thermocouple tree is located in riser 5. In the past, 
other risers and equipment may have been used to monitor the temperature in the tank. The temperature 
data were obtained h m  the SACS database on January 9,1996. The earliest data retrieved from SACS 
were from late April 1975. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all six thermocouples. The 
maximum temperature was 168°F taken by thermocouple No. 3 on December 6, 1988. The minimum 
temperature was 71 "F taken by thermocouple No. 1 on September 3, 1977. The maximum temperature 
is labeled as a transcribed data point and the minimum tempemture is labeled as a good data point within 
the SACS. The average temperature for all the thermocouples is 117°F. 

2.7.3 Occurrences for Tank 241-C-107 

An o m e n c e  report was issued in August 1992 because of increasing activity monitored from 
the top 20 feet of a drywell. The increasing activity was due to residual radioactive waste within the 
110-C saltwell transfer line. When the line was flushed, the drywell readings returned to pre-event 
levels. 

2.7.4 Current Status of Tank 241-C-107 

Tank 241-C-107 entered service during the second quarter of 1946 (Anderson, 1990) and as of 
November 30,1995 stores approximately 237,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with an automatic and manual ENW@ level gauge as of January 1996. 
The minimum waste surface level was 86.1 inches on September 22, 1995 and January 14, 1996. The 
maximum waste surface level was 106.2 inches on April 29, 1991. See Appendix E for details on waste 
surface level. The tank is out of service with interim stabilization and partial interim isolation 
completed. The tank is listed as sound and is passively ventilated. A plan view in Appendix F depicts 
the approximate riser locations as of February 2, 1996. Tank 241-C-107 has 9 risers with four 
tentatively available for sampling: one 4-inch riser (No. 4) and three 12-inch risers (Nos. 2, 3, and 7) 
(Lipnicki, 1995b). 
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2.7.5 Interior Montage of Tank 241-C-107 

No clear and recent set of interior tank photographs was available 

2.7.6 Tank Layer Model, Supematant Mixing Model, and Inventory Estimate of Tank 241-(1-107 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Estimate 
developed b y h s  AlamosNational Laboratory (Agnew et al., 1996) for Tank 241-C-107 are presented 
in Appendix H along viith their introduction sections. 

- 42 - 



WHC-SDW-ER-3 13. RCV. I 

2.8 Tank 241-C-I08 

2.8.1 WasteandLwelHistoryofTank241-C-108 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
O f T a n k  241-C-108. 

2.8.2 Temperature History of Tank 241-C-108 

Interior tank temperature data for Tank 2414-108 were recorded by thermocouples located on 
two different the-rmocoupletrees. ECN No. 169757 and EC"o. 193105 indicate that a thermocouple 
tree is located in riser 1 and is designed as shown on Drawing H-2-83312, Sht. 1, Rev. 0, with six 
thermocouples. The Surveillance Analysis Computer System (SACS) indicates that the thermocouple 
tree is located in riser 1. The SACS indicates that the thermocouple tree located in riser 5 has 11 
thermocouples. Documentation of the design configuration of the thermocouple tree in riser 5 was not 
located. The design of the thermocouple tree in riser 5 is unclear and the elevations of the individual 
thermocouples are unknown. In the past, other risers and equipment may have been used to monitor the 
temperature in the tank. However, the thmocouple trees located at Risers 1 and 5 are the only sources 
of temperature data for this document. 

The temperature data were obtained from the SACS database on January 9,1996. The SACS 
database contained two file types for temperature data: a historical file and a file with temperature data 
tied to Risers 1 and 5. Since there was no way to correlate the data in the historical file with a particular 
thermocouple, thermocouple tree, or riser, data from this file were not included in this document. Only 
data from the 6les that tied the temperarure data to Risers 1 and 5 were used. The earliest data retrieved 
from the SACS were fiom late January 1975. 

Graphs of individual thermocouple data are presented in Appendix D. A graph war created for 
each thermocouple. The following statistical information was taken from all 17 thermocouples, The 
maximum temperature was 98.6"F taken by thermocouple No. 1 in riser 5 on May 4, 1980. The 
minimum temperature was 52°F taken by thermocouple No. 2 in riser 5 on March 24, 1994. The 
maximum and minimum temperatures are labeled as good data points within the SACS. The average 
temperature for all the thermocouples is 76°F. 

2.8.3 Occurrences for Tank 241-C-108 

An occurrence report was issued in 1974 because of increasing activity in a drywell. The activity 
was attributed to the migration of existing contamination 

2.8.4 Current Status ofTank 241-C-108 

Tank 241-C-108 entered service during the third quarter of 1947 (Anderson, 1990) and as of 
November 30, 1995 stores approximately 66,000 gallons of waste w o n ,  1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 13 25 inches on April 1,1992. The maximum waste surface level was 20 inches on numerous dates 
from October 6, 1992 through January 4, 1993. See Appendix E for details on waste surface level. 
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Tank 241-C-108 was added to the Ferrocyanide Watch List in January 1991. The tank is out of service 
with intaim s t a b i i o n  and intrusion prevention completed. The tank is listed as sound and is pnssively 
ventilated. A plan view in Appendix F depicts the approximate riser locations as of February Z!,  1996. 
Tank 241-C-108 has 9 risers with five tentatively available for sampling: one 4-inch riser (No 4) and 
four 12-inch risers (Nos. 2, 3, 6, and 7) (Lipnicki, 1995b). 

2.8.5 Intenor Montage of Tank 241-C-108 

No clear and recent set of interior tank photographs was available. 

2.8.6 Tank Layer Model, Supematant Mixing Model, and Inventory Estimate of Tank 241-C-108 

The Tank Layer M o d e l o ,  Supematant Mixing Model(Sh4M), and Inventory Estimate 
developed by Los Amos National Laboratory (Agnew et al., 1996) for Tank 241-C-108 are presented 
in Appendix H along with their introduction sections. 
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2.9 Tank 241-C-109 

2.9.1 Waste and Level History of Tank 241-C-109 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-109. 

2.9.2 Temperature History of Tank 241-C-109 

Interior tank temperature data for Tank 241-C-109 were recorded by thermocouples located on 
two different thermocouple trees. Drawing No. H-2-99138, Sht. 2, Rev. 1, indicates that a 
thermocouple tree is located in riser 3 and is designed as shown on Drawing H-2-99138, Sht. 1, Rev. 
1 ,  with 10 thermocouples. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in Risers 3. The SACS indicates that the thermocouple tree located in riser 
8 has 1 1 thermocouples. Documentation of the design codguration of the thermocouple: tree in riser 
8 was not located. The design of the thermocouple tree in riser 8 is unclear and the elevations of the 
individual thermocouples are unknown. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple trees located at Risers 3 and 8 are the 
only sources of temperature data for this document. 

The temperature data were obtained from the SACS database on January 9,1996. The SACS 
database contained two file types for temperature data: a historical file and a file with temperature data 
tied to Risers 3 and 8. Since there was no way to correlate the data in the historical file with a particular 
thermocouple, thermocouple tree, or riser, data from this file were not included in this document. Only 
data from the files that tied the temperature data to Rim 3 and 8 were used. The earliest data retrieved 
from the SACS were from late April 1975. 

Graphs of individual thermocouple data are presented in Appendiv D. A graph was created for 
each thennocouple except for thermocouples 6 through 9 in riser 3. Thermocouples Nos. 6 through 9 
were not graphed due to a lack of data. The following statistical information was taken from all 21 
thermocouples. The maximum temperature was 102°F taken by thermocouple No. 1 in riser 8 on 
November 29, 1977. The minimum temperature was 56°F taken by thermocouple No. 1 1  in riser 8 on 
May 1 I ,  1983. The maximum and minimum temperatures are labeled as good data points within the 
SACS. The average temperature for all the thermocouples is 79°F. 

2.9.3 Occurrences for Tank 241-C-109 

An occurrence report was issued in January 1982 because of increasing activity in a drywell. The 
activity was attributed to the migration of existing contamination in the vicinity of Tank 241-C-108. 

2.9.4 Current Status ofTank 241-C-109 

Tank 241-C-109 entered service during the second quarter of 1948 (Anderson, 1990) and as of 
November 30, 1995 stores approxunately 66,000 gallons of waste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 18 inches on numerous dates from January 21, 1992 through July 2, 1994. The maximum waste 
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surfsce level was 19.5 inches on April 1,1992. See Appendix E for details on waste surface level Tank 
241-C-109 was added to the Fmocyanide Watch List in January 1991. The tank is out of service with 
interim stabilization and intrusion prevention completed. The tank is listed as sound and is passively 
ventilated. A plan view in Appendix F depicts the approximate riser locations as of February 2, 1996 
Tank 241-C-109 has 9 risers with five tentatively available for sampling: one 4-inch riser (No 4) and 
four 12-inch risers (Nos. 2 ,3 ,6  and 7) (Lipnicki, 1995b). 

2.9.ij Interior Montage ofTank 241-C-109 

The clearest and most recent set of interior tank photographs was taken on December 9, 1974 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
used to create a montage. The montage has labels idartifylng some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G. 

2.9.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-109 

The Tank Layer Model(TLM), supernatant Mixing Model(SMM), and Inventory Estimate 
developed by Los &OS National Laboratory (Agnew et al., 1996) for Tank 241-C-109 are presented 
in Appendix H along with their introduction sections. 
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2.10 Tank241-C-110 

2.10.1 Waste and Level History of Tank 241-C-110 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-110. 

2.10.2 Temperature History of Tank 241-C-110 

Interior tank temperature data for Tank.241-C-110 were recorded by 11 thermocouples attached 
to one thermocouple tree. Documentation of the design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 8. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple tree located at riser 8 is the only 
source of temperature data for this document. The temperature data were obtained from the SACS 
database on January 9, 1996. The earliest data retrieved from the SACS were from late July 1974. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 11 thermocouples. The 
maximum temperature was 118°F taken by thermocouple No. 2 on July 10, 1985. The minimum 
temperature was 3 1.1 'F taken by thermocouple No. 1 on January 7, 1994. The maximum temperature 
is labeled as a good data point and the minimum temperature is labeled as a transcribed data point within 
the SACS. The average temperature for all the thermocouples is 69°F. 

2.10.3 Occurrences for Tank 241-C-110 

No significant occurrences are associated only with Tank 241-C-110 

2.10.4 Current StatusofTank241-C-110 

Tank 241-C-110 entered service during the second quarter of 1946 (Anderson, 1990) and as of 
November 30,1995 stores approximately 178,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 60.5 inches on numerous dates from May 20, 1995 through June 12, 1995. The maximum waste 
surface level was 69 inches on numerous dates from April 1, 1991 through November 25, 1991. See 
Appendix E for details on waste surface level. The tank is out of service with interim stabilization and 
partial interim isolation completed. The tank is listed as an assumed leaker and is passively ventilated. 
A plan view in Appendix F depicts the approximate riser locations as of February 2, 1996. Tank 
241-C-110 has 9 risers with six tentatively available for sampling: two 4-inch risers (Nos. 1 and 5 )  and 
four 12-inch risers (Nos. 2,3,6,  and 7) (Lipnick, 1995b). 

2.10.5 Interior Montage ofTank241-C-110 

The clearest and most recent set of interior tank photographs was taken on August 12, 1986. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
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used to create a montage. The montage has labels identifylng some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G 

2.10.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C:-110 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMh4). and Inventory Estimate 
developed b y h s  AlamosNationaJ Laboratory (Agnew et al., 1996) for Tank 241-C-110 are presented 
in Appendix H along with their introduction sections. 
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2.1 1 Tank 241-C-111 

2.11.1 WasteandLevelHistoryofTank241-C-111 

The Waste and L.evel History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-111. 

2.11.2 Temperature History of Tank 241-C-111 

M o r  tank temperature data for Tank 2414-1 11 were mrded by 11 thermocouples attached 
to one thermocouple tree. Docmetmion of the design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 5. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple tree located at riser S is the only 
source of temperature data for this document. The temperature data were obtained from the SACS 
database on January 9, 1996. The earhest data retrieved from the SACS were from late January 1975 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 1 1  thermocouples. The 
maximum temperature was 105.8"F taken by thermocouple No. 7 on May 10, 1982 The minimum 
temperature was 52.7"F taken by thermocouple No. 9 on April 5, 1994. The maximum and minimum 
temperatures are labeled as good data points within the SACS. The average temperature for all the 
thermocouples is 74°F. 

2.1 1.3 Occurrences for Tank 241-C-111 

No sigruficant occurrences are associated only with Tank 241-C-111 

2 11.4 Current Status of Tank 241-C-111 

Tank 241-C-111 entered service during the third quarter of 1946 (Anderson, 1990) and as of 
November 30,1995 stores approximately 57,000 gallons of waste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 15 inches on numerous dates fiom January 3,1994 through February 3,1994. The maximum waste 
surface level was 16.5 inches on numerous dates from January 1, 1991 through January 1 ,  1996. See 
Appendix E for details on waste surface level. Tank 241-C-111 was added to the Ferrocyanide Watch 
List in January 1991. The tank is out of service with interim stabilization and intrusion prevention 
completed. The tank is listed as an assumed leaker and is passively ventilated. A plan view in Appendix 
F depicts the approximate rise.r locations as of February 2, 1996. Tank 241-C-111 has 9 risers with six 
tentatively available for sampling: two 4-inch risers (Nos 1 and 4) and four 12-inch risers (Nos. 2, 3, 
6, and 7) (Lipnicki, 1995b). 
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2.1 1.5 InteriorMontage ofTank241-C-111 

The clearest and most recent set of interior tank photographs was taken on February 25, 1970. 
Other interior tank photopphs are available, but only the photographs showing the waste surface were 
used to create a montage. The montage has labels identrfylng some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G. 

2.1 I .6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241 -C-1 1 1 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Ektimate 
developed by Los AlamosNational Laboratory (Agnew et al., 1996) for Tank 241-C-111 are presented 
in Appendiv H along with their introduction sections. 
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2.12 Tank241-C-112 

2.12.1 Waste and Level History of Tank 241-C-112 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
of Tank 241-C-112. 

2.12.2 Temperature History of Tank 241-C-112 

Interior tank tempaature data for Tank 241-C-112 were recorded by thermocouples located on 
two different thermocouple trees. Drawing No. H-2-99138, Sht. 2, Rev. 1, indicates that a 
thermocouple tree is located in riser 8 and is designed as shown on Drawing H-2-99138, Sht. 1, Rev. 
1 with 10 thermocouples. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 8. The SACS indicates that the thennocouple tree located in riser 
1 has 1 1 thermocouples. Documentation of the design configuration of the thermocouple tree in riser 
1 was not located. The design of the thermocouple tree in riser 1 is unclear and the elevations of the 
individual thermocouples are unknown. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple trees located at Risers 1 and 8 are the 
only sources of temperature data for this document. 

The temperature data were obtained from the SACS database on January 9,1996. The SACS 
database contained two file types for temperature data: a historical file and a file with temperature data 
tied to Risers 1 and 8. Since there was no way to cordate the data in the historical file with a particular 
thermocouple, thermocouple tree, or riser, data &om this file were not included in this document. Only 
data from the files that tied the temperature data to Risers 1 and 8 were used. The earliest data retrieved 
from SACS were from late April 1975. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple except for thermocouples 2,5,6, and 7 in riser 1 and thermocouples NOS, 6 through 
9 in riser 8. Thermocouple No. 2 in riser 1 was not graphed due to a lack of data. Thermocouples 5, 
6, and 7 in riser 1 were not graphed because there were no temperature data available. Thermocouples 
6 through 9 in riser 8 were not graphed due to a lack of data. The following statistical information was 
taken from the 15 thermocouples that had temperature data. The maximum temperature was 87.8"F 
taken by thermocouple No. 4 in riser 8 on October 1,7,9, 10, and 13, 1994. The minimum temperature 
was 56°F taken by thermocouple No. 8 in riser 1 on March 24, 1994. The maximum and minimum 
temperatures are labeled as good data points within the SACS. The average temperature for all the 
thermocouples is 81 "F. 

2.12.3 Occurrences for Tank 241-C-112 

No significant occurrences are associated only with Tank 241-C-112. 

2.12.4 Current Status ofTank 241-C-112 

Tank 241-C-112 entered service during the fourth quarter of 1946 (Anderson, 1990) and as of 
November 30,1995 stores approximately 104,OOO gallons ofwaste (Hanlon, 1996b). The waste surface 
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lweJ in the tank is m w e d  with a manual tape as of January 1996. The minimum waste surface level 
was 22.5 inches on January 31, 1996 The maximum waste surface level was 35  mhes on 
November20,1992. See Appendix E for details on waste surface level. Tank 241-C-112 was added 
to the Ferrocyanide Watch List in January 1991. The tank is out of service with interim stabilization and 
partiai mterim isolation completed. The tank is listed as sound and is passively ventilated. A plan view 
in Appendix F depicts the approximate riser locations as of February 2, 1996 Tank 241-C-112 has 9 
risers with five tentatively available for sampling: one --inch riser (No. 4) and four 12-inch risers (Nos 
2, 3,  6, and 7) (Lipnick, 1995b). 

2.1:!.5 Intenor Montage of Tank 241-C-112 

The clearest and most recent set of interior tank photographs was taken on September 18, 1990. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
useti to create a montage. The montage has labels id- some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendiv G. 

2.121.6 Tank Layer Model, Supematant Mixing Model, and Inventory Estimate of Tank 241-C-112 

The Tank Layer Model(TLhQ Supematant Mixing Model(ShfM), and Inventory Estimate 
developed by Los Alamos National Laboratory (Agnew et al., 1996) for Tank 241-C-112 are presented 
in Appendix H along with their introduction sections. 
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2.13 Tank 241-C-201 

2.13.1 Waste and Level History ofTank 241-C-201 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
OfTank 241-C-201. 

2.13.2 Temperature History of Tank 241-C-201 

Interior tank temperature data for Tank 241-C-201 were recorded by 11 thermocouples attached 
to one thermocouple tree. Doaunentation of the design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 6. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple tree located at riser 6 is the only 
source of temperature data for this document. The temperature data were obtained from the SACS 
database on January 9, 1996. The earliest data retrieved from the SACS were from late April 1975. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 11 thermocouples. The 
maximum temperature was 81 "F taken by thermocouple No. 1 on February 26, 1978. The minimum 
temperature was 36°F taken by thermocouples 1 through 9 on August 10, 1977. The maximum and 
minimum temperatures are labeled as transuibd data points within the SACS. The average temperature 
for all the thermocouples is 63°F. 

2.13.3 Occurrences for Tank 241-C-201 

No significant occurrences are associated only with Tank 241-C-201 

2.13.4 Current Status ofTank 241-C-201 

Tank 241-C-201 entered service during the fourth quarter of 1947 (Anderson, 1990) and as of 
November 30,1995 stores approximately 2,000 gallons of waste (Hadon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 11 inches on numerous dates from April 1, 1991 through October 1, 1995. The maximum waste 
surface level was 14 inches on April 13,1994 See Appendix E for details on waste surface level. The 
tank is out of service with interim stabilization and intrusion prevention completed. The tank is listed 
as an assumed leaker and is passively ventilated. A plan view in Appendix F depicts the approximate 
riser locations as of February 2, 1996. Tank 241-C-201 has 6 risers with two tentatively available for 
sampling: one 4-inch riser (No. 8) and one 12-inch riser (No. 7) (Lipnicki, 1995b). 

2.13.5 Interior Montage ofTank 241-C-201 

The clearest and most recent set of interior tank photographs was taken on December 2, 1986. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
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used to create a montage. The montage has labels identlfylng some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G. 

2.1 3.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 24 1-(1-20 1 

The Tank Layer Model(TLM), Supernatant Mwng Model(SMM), and Inventory Estimate 
developed by Los Alamos National Laboratory (Agnew et al., 1996) for Tank 241-C-201 are presented 
in Appendix H along with their introduction sections 
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2.14 Tank 241-C-202 

2.14.1 Waste and Level History of Tank 241-C-202 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
OfTank 241-C-202. 

2.14.2 Temperature History of Tank 241-C-202 

Interior tank temperature data for Tank 241-C-202 were recorded by 11 thermocouples attached 
to one thermocouple tree. Documentation ofthe design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 6. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple tree located at riser 6 is the only 
source of temperature data for this document. The temperature data were obtained from the (SACS) 
database on January 9, 1996. The earliest data retrieved from the SACS were from late April 1975 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statistical information was taken from all 11 thermocouples. The 
maximum temperature was 80°F taken by thermocouple No. 1 on February 26, 1978. The minimum 
temperature was 51.998"F taken by thermocouple No. 11 on May 19, 1975. The maximum and 
minimum temperahues are labeled as good data points within the SACS. The average temperature for 
all the thermocouples is 63°F. 

2.14.3 Occurrences for Tank 241-C-202 

No s imcan t  occurrences are associated only with Tank 241-C-202. 

2.14.4 Current Status of Tank 241-C-202 

Tank 241-C-202 entered service during the fourth quarter of 1947 (Anderson, 1990) and as of 
November 30, 1995 stores approximately 1,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 3.25 inches on January 1,1995. The maximum waste surface level was 9 inches on April 13, 1994 
and January 1,1996. See Appendix E for details on waste surface level. The tank is out of service with 
interim s t a b i o n  and intrusion prevention completed. The tank is listed as an assumed leaker and is 
passively ventilated. A plan view in Appendix F depicts the approximate riser locations as of February 
2, 1996 Tank 241-C-202 has 6 risers with two tentatively available for sampling: one 4-inch riser (No. 
8) and one 12-inch riser (No. 7) (Lipnicki, 1995b). 

2.14.5 Interior Montage ofTank 241-C-202 

The clearest and most recent set of interior tank photographs was taken on December 9, 1986. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
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used to create a montage. The montage has labels identifymg some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G. 

2.14.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-202 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventory Estimate 
developed by Los Alamos National Laboratory (Agnew et al., 1996) for Tank 241 -C-202 are presented 
in Appendix H along with their introduction sections. 
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2.15 Tank241-C-203 

2.15.1 Waste and Level History ofTank 241-C-203 

The Waste and Level History sketch in Appendiv C presents the waste history and level history 
of Tank 241-C-203. 

2.15.2 Temperature History of Tank 241-C-203 

&&or tank tempemure data for Tank 241-C-203 were recorded by 1 1 thermocouples attached 
to one thermocouple tree. Documentation of the design configuration of the thermocouple tree was not 
located. The design of the thermocouple tree is unclear and the elevations of the individual 
thermocouples are unknown. The Surveillance Analysis Computer System (SACS) indicates that the 
thermocouple tree is located in riser 6. In the past, other risers and equipment may have been used to 
monitor the temperature in the tank. However, the thermocouple tree located at riser 6 is the only 
source of temperature data for this document. The temperature data were obtained from the SACS 
database on January 9,1996. The earliest data retrieved from the SACS were from late April 1975. 

Graphs of individual thermocouple data are presented in Appendix D. A graph was created for 
each thermocouple. The following statiStical information was taken from all 11 thermocouples. The 
maximum temperature was 83°F taken by thermocouple No. 1 on February 26, 1978. The minimum 
temperature was 47°F taken by thermocouples 4 through 11 on May 10, 1982. The maximum and 
minimum temperatures are labeled as good data points within the SACS. The average temperature for 
all the thermocouples is 61°F. 

2.15.3 Occurrences for Tank241-C-203 

No sigtllficant occurrences are associated only with Tank 241-C-203. 

2.15.4 Current Status of Tank 241-C-203 

Tank 241-C-203 entered service during the fourth quarter of 1947 (Anderson, 1990) and as of 
November 30, 1995 stores approximately 5,000 gallons of waste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 18 inches onJanwy 1,1996. Themaximum waste surface level was 21.5 inches on April 1, 1991. 
See Appendix E for details on waste surface level. The tank is out of service with interim stabilization 
and intrusion prevention completed. The tank is listed as an assumed leaker and is passively ventilated. 
A plan view in Appendiv F depicts the approximate riser locations as of February 2, 1996. Tank 
241-C-203 has 6 risers with two tentatively available for sampling: one 4-inch riser (No. 8) and one 12- 
inch riser (No. 7) (Lipnick, 1995b). 

2.15.5 Interior Montage of Tank 241-C-203 

The clearest and most recent set of interior tank photographs was taken on December 9, 1986. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
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used to create a montage. The montage has labels id- some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G 

2.151.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-203 

The Tank Layer Model(TLM), Supematant Mixing Model(SMM), and Inventory Estimate 
developed by Los Alamos National Laboratory (Agnew et al., 1996) for Tank 241-C-203 are presented 
in Appendix H along with their introduction sections. 
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2.16 Tank 241-C-204 

2.16.1 Waste and Level History of Tank 241-C-204 

The Waste and Level History sketch in Appendix C presents the waste history and level history 
OfTank 241-C-204. 

2.16.2 Temperature History of Tank 241-C-204 

The Surveillance Analysis Computer system database did not contain any temperature data for 
tank 241-C-204. 

2.16.3 Occurrences for Tank 241-C-204 

No significant occurrences are associated only with Tank 241-C-204 

2.16.4 Current Status of Tank 241-C-204 

Tank 241-C-204 entered service during the first quarter of 1948 (Anderson, 1990) and as of 
November 30, 1995 stores approximately 3,000 gallons ofwaste (Hanlon, 1996b). The waste surface 
level in the tank is measured with a manual tape as of January 1996. The minimum waste surface level 
was 8 inches on numerous dates from Janua~y 1, 1991 through May 21, 1994. The maximum waste 
surface level was 17 inches on May 27, 1994. See Appendix E for details on waste surface level. The 
tank is out of service with interim stabilization and intrusion prevention completed. The tank is listed 
as an assumed leaker and is passively ventilated. A plan view in Appendix F depicts the approximate 
riser locations as ofFebruary 2, 1996. Tank 241-C-204 has 6 risers with two tentatively available for 
sampling: one 4-inch riser (No. 8) and one 12-inch riser (No. 7) (Lipnicki, 1995b). 

2.16.5 Interior Montage of Tank 241-C-204 

The clearest and most recent set of interior tank photographs was taken on December 9, 1986. 
Other interior tank photographs are available, but only the photographs showing the waste surface were 
used to create a montage. The montage has labels idaaifylng some of the monitoring equipment, piping, 
and risers in the tank. The montage and photographic information are shown in Appendix G. 

2.16.6 Tank Layer Model, Supernatant Mixing Model, and Inventory Estimate of Tank 241-C-204 

The Tank Layer Model(TLM), Supernatant Mixing Model(SMM), and Inventoiy Estimate 
developed by Los Alamos National Laboratory (Agnew et al., 1996) for Tank 241 -C-204 are presented 
in Appendix H along with their introduction sections. 
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GLOSSARY 

This glossary of W o r d  terminology has been compiled from numerous sources. A lot of the 
terms have come from Andason(l991), J 4 e l ~ ~ h ( l 9 8 4 )  and Apew(1996). These definitions may 
conflict with other sources. 

IC 

IC1 

1 c 2  

224 

2 c  

2 c  1 

2c2 

5-6 

Active Drywell 

First-cycle decontamination waste fiom the bismuth 
phosphate(BiiP0,) process at B and T Plants consisting of by- 
products co-precipitated from a solution containing plutonium 
(contains 1oo/o of the on@ fission product activity and 2% of 
the products). By-product cake solution was mixed with 
product waste and neutralized with 500h caustic Coating 
waste from removing aluminum fbel element cladding was 
added and comprised about 24% of the waste. 

First-cycle decontamination waste from the bismuth 
phosphate@iPO,) process, 1944-49 (LANL defined waste #3) 

First-cycle decontamination waste from the bismuth 
phosphate(BiP0,) process, 1950-56 (LANL dehed waste #4) 

224-U Waste LaF, finishing waste from BPO, process and 
uranium recovery in the 224 buildings by T Plant arid B Plant 
and the Plutonium Finishing Plant (LANL defined waste #7) 

Second-cycle decontamination waste from the bismuth 
phosphate(Bii0,) process at B and T Plants (see second-cycle 
decontamination waste) 

Second-cycle decontamination waste from the bismuth 
phosphate(BiPO,, process, 1944-49 (LANL defined waste #5) 

Second-cycle decontamination waste from the bismuth 
phosphat@PO,) process, 1950-56 (LANL defined waste #6) 

Waste from cell 5 tank 6 in B Plant; the hot waste collected in 
the bottom of cell 5 when the liquid boiled over during 
dissolving and neutralizing phases of the BiPO, process. 

Drywell in which radiation readiigs of greater than 50 counts 
per second are detected. The readiigs must be consistent as to 
depth and radiation l e d  for repeated readings to be considered 
active. 
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A device installed in aging waste tanks to promote mixing of 
the supernate. By maintaing motion within the body of the 
liquid, the circulators minimize superheat buildup and, 
consequently, minimize burping. 

Washed P W X  sludge from the 244-AR Vault (LANL 
defined waste #3 1) 

A waste storage tank for which past surveillance data has 
indicated a loss of liquid attributed to a breach of integrity In 
1984, the designations of "suspect leaker," "questionable 
integrity," "confinned leaker," "declared leaker," "dormnant", 
and "borderline" were merged into one category called 
"assumed leaker." 

High-level waste from PUREX acidified waste processed 
through B Plant to extract strontium (LANL defined waste 
#32) 

Below grade 

B Plant low-lwel waste beginning 1968 (LANL defined waste 
#33) 

Bench mark 

A i r l i  Circulator 

AK 

Assumed Leaker 

B 

BG 

BI. 

BM 

BNW 

BSLTCK 

BYSLTCK 

Cascade 

Catch Tanks 

Battelle Northwest Laboratory waste 

Salt cake waste generated fromthe 242-B Evaporator, 1951-53 
(LANL defined waste MI) 

Salt cake waste generated from in-tank solidification units 1 and 
2 in BY Tank Farm, 1965-74 (LANL defined waste #44) 

Eleven of the single-shell tank f m s  (all except the AX Tank 
Farm) were equipped with overflow lines between tanks The 
tanks were connected in series and were placed at different 
elevations creating a downhill gradient for liquids to flow 
(cascade) from one tank to another. Thus, multiple tanks could 
be filled with one pump. 

Small capacity single-shell tanks associated with diversion 
boxes and diverter stations. The tanks are designed to receive 
any transfer line clean out, spills or leakage from the boxes, or 
leakage fiom the adjacent pipe encasement. 
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Complexant concentrate waste or concentrated complexant, 
concentrated product from evaporating dilute complexed waste 
which contained high concentrations of organic complexants, 
such as HEDTA EDTA, and citric acid 

CCPLX 

ccw 

CEM 

CF 

CPLX 

Crib 

CSR 

cw 

CWZRl 

cwzR2 

CWP 

CWPl 

cWP2 

Complexant wncennate or concentrated complexant waste; see 
cc. 
Concentrated customer waste; the product of concentrating 
waste received h m  IOON or the Fast Flux Test Facility having 
phosphate and/or sulfate concentrations which, after 
concenuation, exbibit the characteristics of a complexed liquid. 

Cement 

Cesium feed, a PUREX sludge supernate. 

Complexed waste; dilute waste containing relatively high 
concentrations of organic chelating agents such as EDTA and 
HEDTA form B Plant waste fractionization. 

An underground structure filled with aggregate designed to 
receive liquid waste, usually through a perforated pipe. The 
fileation and ion exchange properties of the soil in and around 
the crib were used to contain the radionuclides. 

Waste (supernate) from cesium recovery of tank supernate at 
B Plant (LANL defined waste #35) 

Coating (claddtng) waste produced at PUREX from dissolution 
of Zucaloy or aluminum fuel cladding. 

Coating (clad-) waste (PUREX), Z d o y  cladding; 1968-72 
(LANL defined waste #23) 

Coating (clad-) waste (PUREX), Zucaloy cladding; 1983-88 
(LANL defined waste #47); see NCRW and PD; also known as 
CWP/zR2 

Coating (cladding) waste (PUREX) 

Coating (cladding) waste (PUREX); (LANL defined waste #2 1, 
CWP/Al, 1956-60) 

cladding (coating) waste (PUREX), (LANL defined waste #22, 
CWP/Al, 1961-72) 
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cw/m 
c \ m 1  

DC 

DE 

Diich 

Diversion Box 

DSSF 

Drywell 

EB 

EF 

EVAP 

Evaporator Feed 

Now called PD or NCRW 

REDOX cladding (coating) waste, (LANL defined waste #1S, 
C W A ,  1952-60) 

Coating (cladding) w m e  (REDOX), (LANL defined waste 
#16, CWL/Al with some Zr, 1961-72) 

Dilute complexed waste characterized by organic carbon 
including organic complexants: EDTA citric acid, HEDTA, 
and iminodiacetate. 

Diatomaceous Earth; Diatomite(Si0J; a light fiiable siliceous 
material derived from diatom (algal) remains; added to some 
underground waste storage tanks to absorb residual liquids 

A hea r  excavation often used for the temporary diversion or 
disposal of process waste streams. 

A below grade, concrete enclosure containing the remotely 
maintained jumpers and spare nozzles for routing waste 
solution to storage tank farms. 

Double-shell slurry feed; Waste concentrated in evaporators 
until the solution is nearly saturated with sodium aluminate 
without exceeding receiver tank composition limits. This form 
is not as concentrated as double-shell slurry. 

A steel casing, generally 6-inch internal diameter, drilled into 
the ground to various depths (but do not reach the water table) 
and used to insert monitoring instruments for measuring the 
presence of radioactivity or moisture content. 

Decontamination waste; a wash solution from equipment 
decontamination at T Plant (LANL defined waste #39) 

Evaporator bottoms; a slurry from the evaporators 

Evaporator feed, various supernatant liquids whose 
composition depends on the source 

Evaporator feed (post 1976 designation) 

Any waste liquid that can be concentrated to form salt cake; 
e.g., aged waste, low heat waste, dilute interstitial liquor, and 
other radioactive waste solutions. 
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FD 

Ferrocyanide 

HLO 

HS 

Iu 

Inactive Tank 

Interim Isolation 

Interim Stabilization 

Interstitial Liquid 

Intrusion Prevention 

Feed dilute 

An ion composed of iron and cyanide with the chemical formula 
ofFe(CN)64 

Water 

Hanford defense residual liquor; late 1970s designation for 
terminal liquors remaining after evaporation; includes 
complexed and noncomplnred waste, partially neutralized 
waste, and DSSF (see RESID). 

Hanford Laboratory Operations; also, Hanford laboratory 
operations waste; laboratory waste from the 300 Area 

Hot Semiworks (C Plant); a pilot facility with a variety of 
operations. Also, Hot or Strontium Semiworks waste (LANL 
defined waste #28); see SSW. 

Interstitial liquid level 

A tank that has been removed from liquid-processing service, 
has been pumped to less than 33,000 gallons of waste, and will 
be, or is in the process of being, stabilized followed by intrusion 
prevention. This includes all tanks not in active or active- 
restricted categories. Also included are inactive spare tanks 
that would be used if an active tank failed. 

An administrative designation reflecting the completion of the 
physical effort required to minimize the addition of liquids into 
an inactive storage tank, process vault, sump, catch tank, or 
diversion box. (In June 1993, “interim isolation” was replaced 
by “intrusion prevention”.) 

A tank which contains less than 50,000 gallons of drainable 
interstitial liquid and less than 5,000 gallons of supernate. Ifa 
jet pump was used to achieve interim stabilkation, then the jet 
pump flowrate must have been at or below 0.05 gallons per 
minute before interim stabilization was completed. 

The interstitial liquid within the tanks is the liquid that fills the 
interstitial(v0ids) spaces of the solid waste. 

An administrative designation reflecting the complaion of the 
physical effort required to minimize the addition of liquids into 
an inactive storage tank, process vault, catch tank, sump, or 
diversion box. 
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Inorganic wash waste (Le., concentrated neutralized high-level 
waste from PUREX); see NCAW and P. This was also 
designated as Iw\ly because it is bottoms waste from the # 1  
acid concentrator. 

Iww 

M 

Knuckle 

Level Adjustment 

Ion exchange waste from the cesium recovery process at 
B Plant 

Point where the side wall and the bottom curved surface of a 
tank meet. 

Any update in the waste inventory (or tank level) in a tank. The 
adjustments usually result ffom surveillance observations or 
historical investigations. 

Liquid Observation Well (LOW) A liquid observation well is a fiber glass or tefiel-reinforced 
epoxy-polyester re&, 89 mm (3.5 inches) diameter pipe that is 
capped on the bottom end. This end is placed within 25 mm 
(1 inch) above the bottom portion of the steel tank liner. Three 
types of probes are used in the LOW to monitor changes in the 
interstitial liquid level: acoustic, gamma, and neutron. 

LW 

Mxed Waste 

MWI 

MW2 

N 

Laboratory waste from the 2224 Building 

Waste containing both radioactive and hazardous (dangerous as 
defined in WAC 173-303) waste. 

Waste ffom the bismuth phosphate process (which extracted 
plutonium) containing all the uranium, approximately 90% of 
the original fission product activity, and approximately I% of 
the product. This waste was brought to the neutral point with 
50% caustic and then treated with an excess of sodium 
carbonate This procedure yielced almost completely soluble 
waste at a minimum total volume. The exact composition of 
the carbonate compounds was not known, but was assumed to 
be a uranium phosphate carbonate mixture. The term "metal" 
was the code word for plutonium. 

Metal waste from BiPO,, 1944-49 (LANL defined waste #1, 
same as MW) 

Metal waste from BiPO,, 1950-56 (LANL defined waste #2, 
same as h4W) 

Phosphate decontamination waste from N Reactor (L.ANL 
defined waste #40) 
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N e u M  current acid waste, primary high-level waste stream 
fi0mPURE.X process (LANL defined waste #45 ,  formerly P3, 
1983-88) 

Non-complexed waste; general term for supernates and salt 
well liquors that did not contain organic complexants. 

Neutralized cladding removal waste, same as CWP/Zr. 

HNO,/KMNO, solution added during evaporator operation 

General waste term applied to all Hanford Site liquors not 
identified as complexed (containing organics). 

A tank that does not meet the definition of an in-service tank. 
Before September 1988, these tanks were defined as inactive. 
(Note: All side-shell tanks are out of service.) 

Organic Wash Waste; The solvent used in PUREX was treated 
before reuse by washing with potassium permanganate and 
sodium cabonate, followed by dilute nitric acid. 

Organic wash waste, 1956-62, also known as CAN3 (LANL 
defined waste #24) 

Organic wash waste, 1963-67 (LANL defined waste #25) 

Organic wash waste, 1968-72 (LANL defined waste #26) 

High-level neutralized acid waste fiom PUREX 

PUREX high-level waste, 1956-62 (LANL defined waste #17) 

PUREX high-level waste, 1963-67 (LANL defined waste # I  8) 

1968-1972, assigned to P2. 

1983-1988, now called PXNAW or NCAW. 

The administrative designation for completing the physical 
effort required for interim isolation, except for isolating the 
risers and piping that will be required for jet pumping or for 
other methods of stabilization. 

PUREX ammonia scrubber feed (LANL defined waste #48) 

PUREX decladding waste 
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NCAW 

NCPLX 

NCRW 

NIT 

Non-Complexed 

Out-of-Service-Tank 

O w w l  

o w w 2  

O W 3  

P 

PI 

P2 

P2’ 

P3 

Partial Interim Isolation 

PASF 

PD 
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PFeCNl 

PFeCN2 

PH 

PL 

PLl 

PL2 

Primary Addition 

PSS 

PXMSC 

PXNAW 

R 

R1 

R2 

RESID 

Riser 

RD: 

RSLTCK 

RSN 

SACS 

Ferrocyanide sludge produced by in-plant scavenging (using 
0.005 M ferrocyanide) of waste from uranium recovery @.ANL 
defined waste #9) 

Same as PFeCNl except 0.0025 M ferrocyanide used @,ANI- 
defined waste # 10) 

A measure of the hydrogen ion concentration in solution 

Low-level waste from PUREX 

PUREX low-level waste (LANL defined waste #20) 

1983-88, now called PXMSC, among other things. 

An addition of waste from a speci6c plant or process vault 

PUREX sludge supemate; produced by leaching PUREX 
sludge 

Dilute, non-complexed waste fiom PUREX misc. streams 

Aging waste from PUREX high level waste; see NCAW 
(LANL defined waste #45, formerly P3, 1983-88) 

High-level waste from REDOX 

REDOX waste, 1952-57 (LANL defined waste #13) 

REDOX waste, 1958-66 (LANL defined waste #14) 

W o r d  defense residual liquor (see HDRL) 

A vertical pipe through a tank dome (access to the tank 
interior). 

REDOX ion exchange waste produced at B Plant by extractng 
cesium from REDOX supernate 

Saltcake waste 6om the REDOX collcentraor (LANL defined 
waste #43) 

REDOX supemate 

Surveillance analysis computer system 
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Crystalked nitrate and other salts deposited in waste tanks, 
usually after the waste is concentrated by evaporation. 

A hole driUed or sluiced into salt cake and lined with a 
cylindrical screen to permit drainage and jet pumping of 
interstitial liquids. 

Waste which has been treated with ferrocyanide to remove 
cesium from the supernate by precipitating it into a sludge. 

Liquid, high-level radioactive waste whose decaying 
radionuclides heat the solution sufficiently to boil off (Le., 
evaporate) the water, thus concentrating the waste. 

Waste fbm removing cesium from PUREX sludge supernate by 
ion exchange at B Plant 

To wash with water. At W o r d ,  this has meant to dissolve or 
suspend waste in solution using a high pressure water stream. 

Insoluble material suspended in water or aqueous solution 

Supernatant Mixing Model (created at LANL) that calculates 
the composition of tank liquids and concentrates as linear 
wmbiitions of supemates from the Hunford Dejned Wastes: 
Chemical and Radionuclide Compositions (Agnew, 1995a) 

Salt Cake 

Salt WeU 

Scavenged Waste 

Self-Concentrating Waste 

SIX 

Sluicing, or sluiced 

Sluny 

SMM 

S M P  

SMMAl 

Sound 

SRR 

Sludge measuring port 

Solids from concentrate Calculated by SMM. Waste type is 
tank dependent. 

Solids from concentrate calculated by SMM. Waste type is 
tank dependent. 

The integrity classification of a waste storage tank for which 
surveillance data indicate no loss of liquid attributed to a breach 
of integrity. 

Sluiced PUREX sludge from A and AX Tank Farms sent to B 
Plant to recover strontium fbm 1967-76 (LANL defined waste 
#34). The sludge returned from B Plant was sent to the AR 
Vault and the supernate was sent to 241-C-105. 
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Strontium sludge; PUREX sludges sluiced for strontium 
recovery at B Plant were washed in the AR Vault with 
supernate &om 241-C-105, and the resulting supernates were 
sent to CSR. 

SRS 

SST 

ssw 

Stabilization 

Single-shell tank 

Strontium Semiworks waste; produced from the strontium 
extraction process at the Strontium Semiworks after 1961 

The removal or immobilization, as completely as possible, of 
the liquid contained in a radioactive waste storage tank by 
pumping via a salt well, adding diatomaceous earth, etc 

Supernatant or Supernate Liquid floating above the solids in the waste storage tanks. 
Supemate is usually derived by subtracting the solids level 
measurement from the liquid level measurement. 

TI: SLTCK 

Ti!SLTCK 

Tank Farm 

TE3P 

Terminal Liquor 

TFeCN 

THl 

TI-[2 

Salt-cake waste generated h m  the 242-T Evaporator, 195 1-56 
(LANL defined waste #42) 

Salt-cake waste generated from the 242-T Evaporator, 1965-76 

An area containing underground storage tanks for storing 
waste. 

Tributyl phosphate, a solvent used in the uranium extraction 
process at U Plant; also, a waste which is sometimes called 
uranium recovery waste (UR). 

The concentrated supernatant liquid decanted from the 
evaporator bottoms (produced by the evaporators), which may 
not be concentrated further without fonning solids that was 
unacceptable for storage in single-shell tanks (see HDRL). 
Terminal liquor is characterized by a caustic concentration of 
approximately 5.5 M (the caustic molarity was lower if the 
aluminum salt saturation was reached first). 

Ferrocyanide sludge produced by in-tank or in-farm scavenging 
(LANL defined waste #11) 

Thoria high-level or cladding waste, 1966 (LANL defined 
waste #29, formerly TH66) 

Thoria high-level or cladding waste, 1970 (LANL defined 
waste #30, formerly TH70) 
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TH66 

TH70 

Thermocouple 

Thermocouple Tree 

Thorium 

TLM 

Trench 

TRUFX 

UNK 

UR 

see TH1 

Thoria 1970 

Thermocouples are simple dewices that develop a millivoltage 
when parts of the thermocouple are exposed to temperature 
differentials. The millivoltage can be converted to a 
temperature reading based upon a specific voltage versus 
temperature m e  inherent to the type of thermocouple being 
used. Thermocouples are attached to a fabricated assembly 
called a thermocouple tree. 

Thermocouples are attached to a fabricated assembly called a 
thermocouple tree. The number of thermocouples attached to 
the tree varies as a function of the depth of the tank as well as 
the thermocouple tree design. The thermocouples are spaced 
at intervals, along trees that have many thermocouples, so that 
a vertical temperature profile of the tank contents can be 
developed. The thermocouple tree is installed in a riser and left 
in place inside the tank. 

A chemical elem- which is fertile material. Fertile means that 
when it is subjected to radiation in a nuclear reactor, it will be 
converted, in this case, to ='tr, a potential fuel. 

Tank Layer Model (created at LANL and derived from W a l e  
Status and Tranwnon Record Summary database) models the 
volumes of wastes in the tanks. 

A linear excavation used for the disposal of solid waste 

Transuranic extraction process 

Unknown waste type (LANL defined waste) 

Uranium recovery operation in U Plant, 1952-57 Created 
uranium recovery waste (UR) (LANL defined waste #8), also 
known as tributyl phosphate (TBP) waste, and FeCN 
(scavenging wastes) See TFeCN and PFeCN. 
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Pr- 
radioa 
temper 
tanks1 
Reser, 
Act fi 
101-5r 

wc 

WESF 

WTR 

Wyden Amendment 

2 
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inderground storage tank requiring special safety 
mons because the tank potentially could release hgh-level 
tctive waste if uncontrolled increases in pressure or 
rature occur. Special restrictions have been placed on the 
y "Safety Measures for Waste Tanks at Hanford Nuclear 
tation," Section 3 137, National Defense Authorization 
ir Fiscal Year 1991, November 5, 1990, Public Law 
D1 (also called the Wyden Amendment). 

Weather cover 

Waste Encapsulation and Storage Facility 

Water; flush water from miscellaneous sources 

See watch list tank 

Waste discharged from 2 Plant (PFP) (LANL defined waste 
#27) 
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December 1992; WHC-EP-0182-57; Westinghouse Hanford Company, Richland, Washington. 

Hanlon. B.M.; March 1993d; Tank Farm Surveillance and Waste Starus Summary Reportfor January 
1993; WHC-EP-0182-58; Westinghouse W o r d  Company, Richland, Washington. 

Hanlon B.M; April 1993e; Tmtk Farm Surveillance and Waste SrarUs Summary Report for February 
1993; WHC-EP-0182-59; Westinghouse Hanford Company, Richland, Washington. 

Hanloq B.M; May 19939 T d  Farm Surveillam? rmd W d e  Status S u m m q  Report for Mwch 1993; 
WHC-EP-0182-60; Westlnghouse Hanford Company, Richland, Washington. 

Hadoq B.M; July 19938; Trmk Farm Surveillance and Waste Status Summary Report for April 1993; 
WHC-EP-0182-61; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; August 1993h; Tank Farm Surveillance and Waste Status Summary Report for May 
1993; WHC-EP-0182-62; Westinghouse W o r d  Company, Richland, Washington. 

W o n ,  B.M.; October 19931; Tank F m  Surveillance and Waste Status Summaiy Report for June 
1993; WHC-EP-0182-63; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; November 1993J; Tank Farm Surveillance and Waste Status Summary Report for Ju& 
1993; WHC-Ep-0182a4, Westinghouse Hanford Company, Richland, Washington. 

W o n ,  B.M.; December 1993k; TcaG Farm Surveillance and Whrte S m  Summary Report for Augusr 
1993; WHC-EP-0182-65, Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; January 1994a; Tank Farm Surveillance and W m e  Status Summary Report for 
September 1993; WHC-EP-0182-66, Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; January 1994b; T d  Farm SUTwillance and Waste Status Summary Report for October 
1993; WHC-EP-0182-67; Westinghouse Hanford Company, Richland, Washington. 

W o n ,  B.M.; February 1994c; Tank Farm Surveillance and Waste Status Summary Report for 
November 1993; WHC-EP-0182-68; Westinghouse Hanford Company, Richland, Washington. 
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W o n ,  B.M.; April 1994d; Tank Farm Surveillance and Waste Stalus Summary Report for December 
1993; WHC-EP-0182-69; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; May 1994e; Tank Farm Surveillance and Waste Status Summary Report for J a m a y  
1994; WHC-EP-0182-70; Westinghouse Hanford Company, Richland, Washington. 

m l o n ,  B.M.; May 1994$ Tank Farm Surveillance and Waste Status Summary Report for Februay 
199.4; WHC-EP-0182-71; Westinghouse Hanford Company, Bchland, Washington. 

Hanlon, B.M.; June 1994g; Tank Farm Surveillance and Waste Stafus Summary Report for March 
1994; WHC-EP-0 1 82-72; Westinghouse Hanford Company, Richland, Washington. 

%Ion, B.M.; July 1994h; TankFmm Surveillance and Waste Status Summary Report for April 1994; 
WHC-EP-0 182-73; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; August 1994i; Tank Farm Surveillance and Ware Staius Summary Report for May 1994; 
WHC-EP-0182-74; Westinghouse Hanford Company, Richland, Washington. 

W o n ,  B.M.; September 1994j; Tank F m  Surveillance and Waste Status Summary Report for June 
1991; WHC-EP-0 182-75; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; November 1994k; Waste Tank Summary for Month Endrng Jury 31. 1994; 
WHC-EP-0182-76; Westinghouse W o r d  Company, Richland, Washington. 

Hanlon, B.M.; November 19941; Waste Tank Summary for Month Ending August 31. 1994; 
WHC-EP-0182-77; Westinghouse Hadord Company, Richland, Washington. 

Hanlon, B.M.; November 19941x1; Waste Tank Summoly for Month Ending September 30. 1994; 
WHC-EP-0182-78; Westinghouse Hadord Company, Richland, Washington. 

HanNon, B.M.; December 199411; Waste Tank Summary for Month Ending October 31, 1994; 
WHC-EP-0 182-79; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; January 1995a; Waste Tank Summary for Month E d n g  November 30, 1994; 
WHC-EP-0182-80; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; February 1995b; Waste Tank Summary for Month Ending December 31, 1994; 
WHC-EP-0182-8 1; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; March 1995c; Waste Tank Summary for Month Ending January 31, 1995; 
WHC-EP-0 182-82; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; April 1995d; Waste Tank Summary for Month Ending February 28, 1995; 
WHC-EP-0 1 82-83; Westinghouse W o r d  Company, Richland, Washington. 

Hanlon, B.M.; May 1995e; Waste Tank Summary for Month Ending March 31, 1995; 
WHC-EP-0 182-84; Westinghouse Hanford Company, Richland, Washington. 
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W o n ,  B.M.; June 1995$ Waste TrmkSimrmpryforMonrhEnmngApril30, 1995; WHC-EP-0182-85, 
Westinghouse Hanford Company, Richland, Washington 

W o n ,  B.M; July 1995g Waste TdSumma?yforMonthEndingMqv 31, 1995; WHC-EP-0182-86; 
Westinghouse Hanford Company, Richland, Washington. 

Hadon, B.M.; August 1995h; Waste Tank Summary for Month Ending June 30, 1995; 
WHC-EP-0182-87; Westinghouse Hanford Company, Richland, Washington. 

.Hadon, B.M.; September 1995i; Waste Tcmk Summary for Month Ending July 31, 1995; 
WHC-EP-0182-88; Westinghouse W o r d  Company, Richland, Washington. 

Hanlon, B.M.; October 1995j; Waste Trmk Summcay for Month Ending August 31, 1995; 
WHC-EP-0182-89; Westinghouse W o r d  Company, Richland, Washington. 

Hanlon, B.M.; December 19954 Waste Trmk Sumnwyjor Month Ejldrng September 30, 1995; 
WHC-EP-0 182-90; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; January 1996a; Waste Tank Summary for Month Ending October 31, 199% 
WHC-EP-0182-91; Westinghouse Hanford Company, Richland, Washington. 

Hanlon, B.M.; February 1996b; Waste Tank Summary for Month Ending November 30, 1995; 
WHC-EP-0182-92; Westinghouse Hanford Company, Richland, Washington. 

HEW; January 11, 1944; CV7, SpciJkations for Construction of Composite Storage Tanks Bldg. 
No. 241. Project 9536; CVI 73550; Hanford Engineer Works, Richland, Washington. 

Jungtleisch, F.M.; March 1984; Preliminary Esrrmation of the W&e Inventories in Hmlford Tanks 
Through 1980; SD-WM-TI-057; Rockwell Hanford Operations, Richland, Washington. 

Leach, C.E., and S.M. Stahl; August 1993; Hanjord Site Tank Farm Facilities Interim Sajety Basis9 
Vols. 1 & 2; WHC-SD-WM-ISB-001; Westinghouse Hanford Company, Richland, Washington. 

Lipnick I.; August 1 9 9 5 ~  Waste TrmkRmrsAwihble jor Sampling WHC-SD-WM-TI-710, Rev. 1; 
Westinghouse W o r d  Company, Richland, Washington. 

Lipnicki, J.; December 1995b; Waste Tank Rmrs Available for Sampling, WHC-SD-WM-TI-710, 
Rev. 2; Westinghouse Hanford Company, Richland, Washington. 

McCann, D.C.; August 1981a; Waste Status ~ummary, July 1981; RHO-CD-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; September 1981b; Waste Status Summaiy, August 1981; RHO-CD-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; October 1981c; Wasre Status Sum-, September 1981; RHO-CD-14; Rockwell 
Hanford Operations, Richland, Washington. 
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McCann, D.C.; November 1981d; Waste Sfufus Summcny, Ocrober 1981; RHO-CD-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; W b e r  1981e; Wmre Sfufus Summary November 1981; RHO-RE-SR-14; Rockwell 
W o r d  Operations, Richland, Washington. 

Mc(2- D.C.; April 1982a; Waste SmrusSummwy, March 1982; RHO-RE-SR-14; Rockwell Hanford 
Opwations, Richland, Washington. 

McC- D.C.; May 1982b; Ware S m s  Summcny, April 1982; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Mc(:ann, D.C.; June 1982~; Waste Strrius ~ummcny, Moy 1982; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

M c C q  D.C.; July 1982d; Waste Stutus Summcny, June 1982; RHO-RE-SR-14; Rockwell IIanford 
Operations, Richland, Washington. 

Mc(:ann, D.C.; August 1982e; Wkde Stutus ~ummmy,  Sub 1982; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; September 19825 Waste srahrs ~ummcny, Augusf 1982; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

Mc(* D.C.; October 19820; Wmte Sfufus Summcny, September 1982; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; November 1982h; Waste Sfufus Summary, October 1982; RHO-RE-SR-14; Ruckwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; December 19821; Wmte Sfufus Summary, November 1982; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; January 1983a; Waste Sfufus Summary, December 1982; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; February 1983b; Waste Sfufus Summuty, J m c n y  1983; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; March 1983~; Ware Sfufus Summary, February 1983; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCZann, D.C.; April 1983d; Ware Statur Sum-, March 1983; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

M c C m  D.C.; May 1983e; Ware StufusSummcny, April 1983; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 
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McCann, D.C.; June 1983$ Wuste Stutus Summwy, Muy 1983; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; July 1983g; Waste S t m  S u m m q ,  June 1983; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; August 1983h; Waste Swus Summwy, July 1983; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; September 1983i; Waste StuZus .summary, August 1983; RHO-RE-SR-14; Rockwell 
W o r d  Operations, Richland, Washington. 

McCann, D.C.; October 1983j; Wuste Status Summary. September 1983; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; November 19834 Waste Siatus Summwy, October 1983; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

McCann, D.C.; Decanber 19831; Wuste Stutus .bmny, November 1983; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Wasiungton. 

McCann, D.C.; January 19844 Waste Stutw Summny, December 1983; RHO-RE-SR-14; Rockwell 
W o r d  Operations, Richland, Washington. 

McCann, D.C.; February 1984b; Wusie SrarUs Summmy, J~~lnrary 1984; RHO-RE-SR-14; Rockwell 
W o r d  Operations, Richland, Washington. 

McCann, D.C.; March 1984~; Wuste Stufus Summury, Februwy 1984; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washigton. 

McCann, D.C.; April 1984d; Wme S-Summmy, Murch 1984; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; May 1984e; Wuste Status Summwy, April 1984; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; June 19845 Waste Stufus Summwy, M y  1984; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

McCann, D.C.; July 19848; Ware Stutus Summmy, June 1984; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

MCCann, D.C.; August 198411; WaFte SrahCFSummmy, July 1984; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washqton. 

McCann, D.C., and T.S. Vail, September 19841; WmteSrahCFSmmqy, August 1984; RHO-RE-SR-14; 
Rockwell Hanford Operations, Richland,'Washington. 
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M c C m ,  D.C., and T.S. Vail; October 1984j; Waste Status Summary, September 1984, 
RHO-RE-SR-14; Rockwell Hanford Operations, Richland, Washington. 

McCann, D.C., and T.S. Vail; November 1984k; Waste Stutus Summary, October 1984, 
RHO-RE-SR-14; Rockwell W o r d  Operations, Richland, Washington. 

McCann, D.C., and T.S. Vail; December 19841; Waste Stutus Summary, November 1984; 
RHlD-RE-SK- 14; Rockwell Hanford Operations, Richland, Washington. 

McCann, D.C., and T.S. Vail; January 1985a; Waste Status Summary, December 1984; 
RHO-RE-SR- 14; Rockwell Hanford Operations, Richland, Washington. 

McCann, D.C., and T.S. Vail, February 1985b; Waste StatusSummmy, Jmncmy 1985; RHO-RE-SR-14; 
Rockwell Hanford Operations, Richland, Washington. 

McCann, D.C., and T.S. Vail, March 198%; Waste Status Summary, F e b r u q  1985; RHO-RE-SR-14; 
Rockwell Hanford Operations, Richland, Washington. 

Mudd, O.C.; February 1 9 8 1 ~  Wasfe Stutus Summary, J~~lnrmy 1981; RHO-CD-14; Rockwell Hanford 
Operations, Richland, Washington. 

Mucld, O.C.; March 1981b; Waste StatusSummcay. February 1981; RHO-CD-14; Rockwell Hanford 
Operations, Richland, Washington. 

Mucld, O.C., April 1981c; Waste Status Summary, March 1981; RHO-CD-14; Rockwell Hanford 
Operations, Richland, Washington. 

Mudd, 0 .C  ; May 1981d; Waste Stutus Summary, April 1981; RHO-CD-14; Rockwell Hanford 
Operations, Richland, Washington. 

Mudd, O.C.; June 1981e; Waste Status Summary, May 1981; RHO-CD-14; Rockwell Hanford 
Operations, Richland, Washington. 

Mudd, O.C., and D.C. McCann; July 1981$ Waste SrafusSummary, June 1981; RHO-CD-14; Rockwell 
HanFord Operations, Richland, Washington. 

Pianka, E.W.; January 24, 1995; Soil Load above Hanford Waste Storage Tanks; 
WHC-SD-WM-TI-665, Rev. OA,  Westinghouse Hanford Company, Richland, Washington. 

PNL.; 1991; Resource Book - Decommissioning of Contaminated Facilities at Hanforrd; PML-7008 
(ori@ninally BNWL-MA-88 in 1975, then PNL-MA-588); Battelle Pacific Northwest Laboratories, 
bchland, Washington. 

Rockwell; August 1985; 200 Areas Fact Book, Rockwell Hanford Company, Richland, Washgton. 

Rodenhizer, D.G.; 1987; Hanford Waste Tank Sluicing History; SD-WM-TI-302; Westinghouse 
Hanford Company, Richland, Washington. 
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Shefcik, J.J.; December 1964; Process Specifications for In-Tank Solidificatron of Rudiochemrcal 
Wastes; RL-SEP-115; General Electric Company, Richland, Wdmgton. 

Thurman, J.M.; March 1 9 8 7 ~  Waste Status Summrqy, February 1987; RHO-RE-SR-14, Rockwell 
Hanford Operations, Richland, Washington. 

Thurman, J.M.; April 1987b; W a e  StatusSumma~~, Murch 1987; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Thurman, J.M.; May 1987c; Waste Status Summary, April 1987; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Thurman, J.M.; June 1987d; Waste Status Summary, May 1987; RHO-RE-SR-14; Rockwell W o r d  
Operations, Richland, Washington. 

Thurman, J.M.; July 1987e; Waste Status Summmy, June 1987; RHO-RE-SR-14; Rockwell W o r d  
Operations, Richland, Washington. 

Thurman, J.M.; August 19875 Waste Status Sum- for .Ju& 1987; WHC-SP-0038-1; Westinghouse 
Hanford Company, Richland, Washington. 

Thurman, J.M.; September 1987g; Waste Status Sum- for August 1987; WHC-SP-0038-2; 
Westinghouse W o r d  Company, Richland, Washington. 

Thurman, J.M.; October 1987h Waste Status Summary for September 1987; WHC-SP-0038-3; 
Westinghouse W o r d  Company, Richland, Washington. 

Thurman, J.M.; November 19871; Waste Status Summary for October 1987; WHC-SP-00384; 
Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; December 1987J; Waste Status Summary for November 1987; WHC-SP-0038-5; 
Westinghouse Hanford Company, Richland, Washington. 

Thurman, 1.M.; January 1988a; Waste Status Summary for December 1987; WHC-SP-0038-6; 
Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; February 1988b; Waste Status Summary for January 1988; WHC-SP-0038-7; 
Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; March 198%; Waste Status Summary for February 1988; WHC-SP-0038-8; 
Westinghouse W o r d  Company, Richland, Washington. 

Thunnan, J.M.; April 1988d; Wane Stolus Summoryfor Mmch 1988; WHC-SP-0038-9; Westinghouse 
Hanford Company, Richland, Washington. 

Thurman, J.M.; June 1988e; Trak Fmm Smiliance md Wane Status Summary Report for April 1988; 
WHC-EP-0182-1; Westinghouse Hanford Company, Richland, Washington. 
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Thuman, J.M.; August 19885 Tank Farm Surveilhce and Waste Status Summary Report for MOJ 
1988; WHC-EP-0182-2; Westinghouse Hanford Coapny, bchland, Washington. 

Thurman, J.M.; August 1988g; Tank Farm Surveillance and Waste Stam Summcqv Reportjpr June 
1988; WHC-EP-0182-3; Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; September 1988h; TankFarm Surveillance and Waste Status Summary Reportfor July 
1988; WHC-EP-0182-4; Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; December 1988i; Tank Farm ~ u r v e i l h c e  and Wmte Srntus Summary Report for 
~ugusr 1988; WHC-EP-0182-5; Westinghouse Hanford Company, Richland, Washington. 

Thunnan, J.M.; December 1988j; Tank Farm Surveriiance and Wmte Smtus Summary Report for 
Seplember 1988; WHC-EP-0182-6; Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; December 1988k; Tank Farm Surveillance and Waste Status Summary Report for 
0c:ober 1988; WHC-EP-0182-7; Westinghouse Hanfor:- Company, Richland, Washington. 

Thurman, J.M.; January 1989a; Tank Farm Surveillance and Waste Status Summary Report for 
November 1988; WHC-EP-0182-8; Westinghouse Hanford Company, Richland, Washington. 

T h m a n ,  J.M.; January 1989b; Tank Fann Surveillance and Waste Status Summnry Report for 
December 1988; WHC-EP-01 S2-9; Westinghouse Hanford Company, Richland, Washington. 

Thwman, J.M.. March 1989~; Tcmk Farm Surveillance and Wmte Status Summary Report for Jamrary 
1989; WHC-EP-0182-10; Westinghouse Hanford Company, Richland, Washington. 

Thunnan, J.M.; April 1989d; Tank Farm Surveillance and Waste Status Summary Report for February 
1989, WC-EP-0182-11; Westinghouse Hanford Company, Richland, Washington. 

Thuiman, J.M.; May 1989e; Tank Farm Surveillance and Waste Status Summary Report for March 
1989; WHC-EP-0182-12; Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; June 1989f, Tank Farm Smillance and Wme Status Summary Report for April 1989; 
WHC-EP-0182-13; Westinghouse Hanford Company, Richland, Wasbgton. 

Thurman, J.M.; July 1989g; Tank Farm Surveillance and Waste Staius Summary Report for May 1989 
W-%IC-EP-0182-14; Westinghouse Hanford Company, Richland, Wasbgton. 

Thurman, J.M.; August 1989h; Tank Farm Surveillance and Waste Status Summary Report for June 
1989; WHC-EP-0182-15; Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; September 198%; Tank Farm Survei11ance and Waste Status Summary Report fo.* !uIy 
19851; WHC-EP-0182-16; Westinghouse Hanford Company, Richland, Washington. 

Thurman, J.M.; October 198%; T d  Farm Surveillance and Waste Status Summary Report for August 
1989; WHC-EP-0182-17; Westinghouse Hanford Company, Richland, Washington. 
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Thunnan, J.M.; November 1989k; Tank F m  Surveillance and Warre Stptus Summqj Report for 
September 1989; WHC-EP-0182-18; Westinghouse Hanford Company, Richland, Washrlgton. 

‘lhmm, J.M.; February 1990; Tcrnk Farm SurveiIhce cmd Wme S m s  Summary Reprt.for October 
1989; WHC-EP-0182-19; Westinghouse Hanford Company, Richland, Washington. 

Tran, T.T.; April 27, 1993; Thennocouple Staius Smgle-Shell and Double-Shell Waste Tank; 
WHC-SD-WM-TI-553; Westinghouse Hanford Company, Richland, Washington. 

U.S. DOE; December 1987; EIS, D i p x a l  of Hanford Defense High Level, Trmranic .  and Tank 
Wasres. Vols. 1-5; DOEIEIS-0113; Department of Energy, Richland, Washington. 

Vail, T.S.; April 1985a; Waste Storus Summary, March 1985; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Vail, T.S.; May 1985b; Wasre Starus Summa?y, April 1985; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Vail, T.S.; June 1985~; Waste Stutus Summary, Mq 1985; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Vail, T.S.; July 1985d; W&te Srntus Suminmy, June 1985; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Vail, T S.; August 1985e; Warie Stutus Summary, Jufy 1985; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Vail, T.S.; September 1985$ Wmte StarusSummrqv. Augurt 1985; RHO-RE-SR-14; Rockwell Hanford 
Operations, Richland, Washington. 

Vail, T S.; October 1985g; Waste Status Summary, September 1985; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

Vail, T.S.; November 1985h; Waste Status Summary, October 1985; RHO-RE-SR-14; Rockwell 
Hanford Operations, Richland, Washington. 

Vail, T.S., and G.D. Murry; December 19851; Waste Sratus Summary, November 198% 
RHO-RE-SR-14; Rockwell Hanford Operations, Richland, Washington. 

Vail, T.S., and G.D. Murry; January 1986a; Waste Status Summary, December 1985; RHO-RE-SR-14; 
Rockwell Hanford operations, Richland, Washington. 

Vail, T.S., and G.D. Murry; February 1986b; W&e Status Summaiy, Jmnrcny 1986; RHO-RE-SR-14; 
Rockwell Hanford Operations, Richland, Washington. 

Vail, T.S., and G.J. Carter; March 1986~; Wasre Staius Summary, February 1986; RHO-RE-SR-14; 
Rockwell W o r d  Operations, Richland, Washington. 
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Vail, T S , and G J Carter, April 1986d, Wasre Status Summmy, March I986, RHO-RE-SR-14, 
Rockwell Hanford Operatlons, kchland, Washgton 

Welty, R K  , September 1988, Waste Storage Tank Stams and Leak Detection Criteria, 
WIC-SD-WM-TI-356, Vols 1 and 2, Westmghouse Hanford Company, kchland, Washngton 

Wdson, G R , and I E Reep, December 1991, A Plan to ImpZement Remediution of Waste Tank Su@y 
Issues ut the Hrmford Sire, WHC-EP-0422, Rev 1 ,  Wesmghous W o r d  Company, Richland. 
Washgton 
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m > - 
a 

VOLUME 

- 6 0 6 , 5 0 0  

- 573.500 

- 540,500 

- 507.500 

- 474,500 

- 4 4 1 , 5 0 0  

- 4 0 8 , 5 0 0  

- 3 7 5 , 5 0 0  

- 342,500 

- 309.500 

- 276,500 

- 243,500 

- 2 1 0 , 5 0 0  

- I / / ,>vu 

- 1 4 4 , 5 0 0  

(GALLONS) 

--. 

~ 4 * ,  c n n  
8 I I , > u u  - 

-- RE’ERENCES 
* ANDERSON 1 9 9 0  

* *  WELTY 1 9 8 8  * * *  BORSHEIM AND KIRCH 1 9 9 1  
0 HANLON 19950 

00 MCCANN 1 9 8 2 6  NOTES: ~~ 

1 )  :RANSFER SOURCES AND DESTINATIONS 
ARE NOT AVAILABLE FOR ALL LEVEL 
CHANGES. FOR MORE DETAILS ABOUT 
1RANSFER INFORMATION SEE 
ANDERSON 1 9 9 0 .  

2) I’JTERSTITIAL LIQUID LEVEL IS UNKNOWN 

3) I V  JUNE 1 9 9 3  INTERIM ISOLATION WAS 
f:EPLACED BY ‘INTRUSION PREVENTION. 

G?!?SSARY GF V’v’ASTE iE2)uiS: 

SEE APPENDIX A 

- FOR MORE COMPLETE DEFINITIONS 

CWF1: COATING CLADDING WASTE-PUREX 1956-6C 
CWFl . COATING/CLADDING]WASTE-PUREX 1 9 6 1  -72 
CW: CLADDING WASTE-PUREX 
DW: DECONTAMINATION WASTE 
EB: EVAPORATOR BOTlOMS 
MW: METAL WASTE 
MW1: METAL WASTE 1 9 4 4 - 1 9 5 1  
P: PUREX HIGH-LEVEL WASTE 
TBP ?RlBUYTL PHOSPHATE 
UR: URANIUM RECOVERY WASTE 
WTR WATER 

LEG EN D -__ - --- ! V I A L  WA5IE LEVEL (SUPERNATE) 

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

f+-k+$ ASSUMED SOLIDS LEVEL 
p m J  SOLIDS 

_ -_-_ 

c-  1 



WASTE TYPES 
ADDED 
TIME L I N E  ! Irp 

'AW 

! Ew 
PRIMAPY 
ADDITIONS 
TIME L I N E  
IAGNEW) 1995b 

VI W 

L 5  
L H  g w z  

i 14' 168" 

12' 144"-- 

Q 0 

10' 120"-- 
2 -- Y 
V 3 

4' 48" 

IUR CWPl 
WTR: 
CWPZ: 

* 
* 
P) 
m 

I v 

- KNUCKLE 
BOTTOM 

I 

*- U 

BYSLTCK 
* * - 
N 
m 
\ 
N - I 
z 
0 
c 
Q 

ur 

a 
H LL 
w 
c z 

* 2 

m 

a a 

W 0- 
m 

3 

T: 
H 

- 
*- 5 

t- K r. 
I 

W c 

Q 2 
I 

d 0 - 

0 

N 

I TANK INFO: 

CONSTRUCTED 1943-1944 
NOMINAL CAPACITY 530 000 GAL 
D I S H  BOTTOM 4 FOOT R'AOIUS KNUCKLE 
75 FOOT DIAMETER T A N K  

VOLUME 

- 606,500 
os (GALLONS) 

5 - 3/3,500 
m 
I 

W 

? - 540,500 

2 - 507,500 

_I - 474,500 

m 3 

Q 

10,500 

77.500 

44.500 

11,500 

78,500 

-___ REFERENCES 
* ANDERSON 1990 

* *  WELTY 1988 

0 0  0 

NOTES: 

I * *  BORSHEIM AND KIRCH 1991 
McCANN HANLObI 1996a 1982b 

1 )  TRANSFER SOURCES A N D  DESTINATIONS 
ARE NOT A V A I L A B L E  FOR ALL LEVEL 
CHANGES FOR MORE DETAILS ABOUT 
TRANSFER INFORMATION SEE 
ANDERSON 1990. 

21 I N T E R S T I T I A L  L I Q U I D  LEVEL IS UNKNOWN 

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

1968-7 

-.__ LEGEND - TOTAL WASTE LEVEL (SUPERNATE1 -.---- TOTAL WASTE LEVEL ISOLIDSI  
----- SOLIDS LEVEL 
t t t S t  ASSUMED SOLIDS LEVEL 
WJ SOLIDS 

- L1.S. DEPARTME??? GF r'l4ERGY 
I C F  RICHLAND K A I S E R  FIELD HANFORD OFFICE 

:!41-C-!02 SINGLE-SHELL TANK 
NASTE & LEVEL HISTORY 1946-1995 

- 
SOUND/STABIL IZED TANK ~- 

WATCH L I S T :  ORGANICS 
I C W C  NO ' E T L O C  NO 



(= 
0--l+ 

FROM 104-C. TO 104-C* 

(FROM 104-E.  106-C.  TO 1 0 4  
pH I C 1  6** 

lo- (FROM 112-C. 106-C.  104-C.  
pH 12*** 

109-C.  1 10-C. 1 1  1 -C. 

(TO 

(FROM 107-C. 108-C 

u3 
v17 
/ -‘ 

.- 

I- CASCADE FULL* 8s 1 
--I- +c r 

2: m -+ =L 

-\I-  f METAL WASTE REMOVAL* 

+ X  

0 1- rn x 
O Z  

-+ TO 109-C* 

P A R T I A L  I N T E R I M  I S O L A T I O N  (12/82)** 

(pH 9 9. 9 51*** 

PHOTO ( 7 / 8 7 )  

.EVEL ADJUSTMENT ( 1 0 / 9 0 ?  

- - - N N N w w W P P P cn v1 0 1  m O <  

.N JJ .a .- p .u p .U p .a .N .v1 .a -- p --.J p >J p r r 
VI t n  cn cn cn w w w VI VI VI cn VI cn cn ~n cn 01 cnsc 
- P a - P u -  P u 0 P u 0 P u 0 P .I O P O  

0 (3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CI o z c  
O O O =’ O ” ”  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

a 

-C, 107-S.  101  

107-C.  108-C.  

1 12-c1* 

-TXl* 

109-c1* 

D 0 -- < 
5 

LO 

n 

c 
m a  
X? 

C 0 

r m 



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

I x 

L 

V , 



2 - - 
-. 0. h! P O- m- N- m mr LEVEL I N  FEET 

N - - - 
N c < w m  z. LEVEL I N  INCHES 

k- CASCADE OVERFLOW 
e 
( 5 1 -  EIOTTOM 

CASCADE * - 1 9 1  5" 

4- CASCADE FULL* 
- t  

L r -  
0 -'+ 

'+ 
-\ 
-\& - 

x -\+ 

- 

- '4- METAL WASTE REMOVAL* 

SLUICED* 

\ / .  

(TO 107-EY. 1 10-BY)* 
(TO 107-EY. 108-BY. 109-C, I l l - C l *  

FRm3M lOZ-A* 

- (TO 221-8 .  FROM 102-AX)* 

IFROM A & AX FARMS 101-C lO6-C1* 
(FROM 102-A, 103-C. 106-C, '12l-TX. '  105-TX. lO:I-TXI* 

> -  -(FROM 1136-TX, 106-C)  

(FROM 103-E, 101-A,  103-A,  TO E-PLAFIT)* 
T O M  103-AX, 104-C. 104-EX TO E-PLANTI" 

(FROM 103-AX, TO E-PLANT)* 

T I F R O M  103-AX. TO E-PLANTI* 
- - - ( F R O M  103- A X .  TO B-PLANT)* 

(FROM 104-AX, 103-AX, 10 E-PLANT)* 

in 

ca 

LEVEL ADJUSTMENT 15/831,w P A R T I A L  INTERIM I S O L A T I O N  ( 8 / 8 3 ) * *  

LEVEL ADJUSTMENT (5/85)Ow 
p H  9.7*** 
pH 9 7 * * *  

PHOTO 14/88] 

I l l l l l l l l l l l l l l l l l l l  

_- 
I 

I 

i, * I$ 
0 0  * *  2 
0 0 0 * * *  

I2 

I I 
V 
? 



0 

m 

- 
W 
P -  
V I -  KNUCKLE TOP NO CASCADE OVERFLOW 

CASCADE* 

1 
I I I I I I I I  

(TO 103-C. 103-AX)* 

TO 104-C* 
(TO 103-C.104-C? pH 13.7*** 

LEVEL ADJUSTMENT(3/791* 
I N A C T I V E  (791, PHOTO ( 4 / 7 9 ) *  

.EVEL ADJUSTMENT (4/821° 

’ARTIAL I S O L A T I O N  18/83) 

pH 9.2*** 

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

I 
i- 

3 )  



A - - - 
-. 9 N. 4 9 "-- 4 "- m- LEVEL I N  FEET 

N. . .  0. +: m N: m: 0 p CO: N. .I: LEVEL I N  INCHES N - - - - N P \ I V ) N + m m  - 
- I l l l l l f l : : : (  

k-- CASCADE OVERFLOW 

(D 

P -  BOTTOM KNUCKLE TOP V I -  
CASCADE * - 1 9 1  5" 

CASCADE FUL? 

OVERFLOW LINE PLUGGED* 

TO BY FARM* 

TO 108-C' 

10 104-C*  

FROM 104-BX* 

I T 0  1 0 4 - C f  pH 11 3*** 

FROM 104-C* 

TO 103-C? REMOVED FROM SERVICII  ( 7 6 f  pH 1 3  6*** 

- INACTIVE 178)* 

SALTWELL PUMPING COMPLETED [ 7 9 ) * *  

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

I N T E R I M  STABIL IZED(9/ f35)0  

pH 9 6*** 

PH 9 6?** LEVEL ADJUSTMENT (1 /92)O0 

LEVEL ADJUSTMENT 19/95) 

C I 

1 z  VI+  
W 

Ln 
W VI 

--1 
W 

I- * 
z x 
H 
Z 
7 
0 





- - ... - - 
m- m- 0 N- 4 O. CO LEVEL I N  FEET . 9 *J. &. - N - - - 

1\3 *. d m N P m m  - 
LEVEL I N  INCHES 

I et-+’ 
NO CASCADE OVERFLOW - KNUCKLE 

KNUCKLE TOP 

- 
ID 
0 
u1 BOTTOM 

CASCADE* 

CASCADE FULL* 
lJ7 
0 

TO 1 0 6 - B *  K K  .’ 
‘-c A ‘ l  I 

I-ROM 105-C*  

TO 103-C,*pH 1 2 5 * * *  

I1 1 /831° 

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 e P Lr Ln Ui a=< - 2- .. - P u - P d 0 P \I 0 e u 0 P -1 O P O  

VI in Lr Lr v, VI Lr in Lr Lr VI Lr Ln Lr v, Lr VI v v , z c  . .  N cn .m .- p .u p .w .m .a N -v, .m -- p .d p .L. .m r 

o o o o o o o o o o o o o o o o o o o o ~ m  o o o o o o o o o o o o o o o o o c o z ~  

- 
5 DITCH]*  pH 9 6*** 
-I 8.0. pA 8 4,  d H  9.21*** 

T 

I Z  m -  
X 

- 
0 

I I 
1 -  



(CASCADE OVERFLOW PLUGGED* 
ro IO~-EI* 

1- 

C 
7 

I 
I TO 1 0 2 - C *  

(FROM 104-BY. 104-BX. TO 108-C 
T ( r 0  lO4-C1? pH 1 0  6*** 

FROM 103-€1X* 

TO 11 2 - C t  pH 11 E*** 

REYOVED FROM SERVICE (76? 

SALTWELL PUMPING COMPLETED (3 /79?*  

LEVEL ACIAISTMEb!T ( A  '821' ' \\\- 
PARTIAL I N T E R I M  ISOLATION (12 /82Yi  

ASSUMED LEAKER (84): LEVEL ADJUSTMENT l12/841 O 0  ' 
LEVEL ADJUSTMENTS (5/85)'" 

pH 1 0 2 * * *  

LEVEL ADJUSTMENT (3/921+ 
I N T E R I M  STA!31LIZATION(5/95)0 

L,, 
I I I I I I I I I I I I I I I I I I I I  

1 0 9 - c  & 

C 

4 - 

1 1 2 - c 1 *  

i 
m 
U 

0- z n  
i 

L 
n 
TI 
X 
- 

I I 
I- 



TO 106-B* 

pH 12 2*** 

f 
ASSUME0 LEAKER (68p 
TO '04 -C*  

PHOTO 12/70] 

ILEVEL AOJUSTMENT 14/62]? I N T R U S I O N  PREVENTION 11 2/821** SEE NOTE 3 

[NTERIM S T A B I L I Z E D  13/8410 

I I I I I I I I I I I I I I I I I I I I  - _ -  N N N W b. W e P e w w w m s <  - P -1 - P .. - P A 0 P A 0 -i 0 P A o > o  
.N .in PI .- .+ .-J p .- .m .a .N .in .m .? P p -u .m r 
in w VI w u VI UI in Lr w UI w Lr cn in in in w W S C  
0 0 Cl 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  o s m  

DITCH* 
, 8.8. 9 0. 8.61*** 

BC-17  & B C - I ~  DITCH)* 

I n 

C E 

LA o m  y Z F  

P uc? 



TO l O 4 - C ? ( p H  9 1 .  1 0  1 ,  9.8. 9 2?** 
BC i t3  C R I B  & BC t 1 0  DITCH)* 

Tn TO BC-22 TRENCH ITn ln l -0"  
BY, TO BC-6. BC-21 TRENCHI* 

I.." 117 o c  0 .  n 

TO 1D4-C* 
FROM l l O - C *  
pti 11.7*** 

p H  1 2  l*** 
TO 103-C1( pH 1 1  2""" 

(FROM 1 1 0 - C ,  TO 103-C) 
REMOVED FROM SERVICE (76f TO 103-C* 
I N A C T I V E  ( 7 6 7  

0 
C 

, 
I I I I I I I I I I I I I I I I I I I I  

m 4  

D 
a m  



WASTE TYPES ADDED 
TIME L I N E  
ANDERSON 1 3 9 0 )  

'RIMARY AODITIONS 
TIME L I N E  
AGNEW 1995bl 

REFERENCES TANK INFO: -___ 
ssw NCPLY HS 

ssw: 
, ~ w  

ANDERSON 1990 CONSTRUCTED 1943-1944 
NOMINAL CAPACITY 54000 GAL 
DISH BOTTOM, 3 FOOT 'RADIUS KNUCKLE, 

* *  WELTY 1988 
* * *  BORSHEIM AND h IRCH 1991 

HS: 20 FOOT DIAMETER TANK 0 HANLON 19963 00 McCANN 1987h 

,,~w, 

24' zaa"-- 
23' 276"-- 

22' 264"-- 

21' 252"-- 

20' 240"-- 

19' 228"-- 

18' 216"-- 

17' 204"-- 

16' 192"-- 

I [i' ?en"  _ _  
14' 168"-- 

13' 156"-- 

12' 144"-- 

11' 132"-- 

I O '  120"-- 

9' 108"-- 

8'  96" -- 
7 '  84" -- 

I I 

f 
> 
0 

W (L 

w 

a 0 

2 

* 
** 
r) 
c 

> 

> 
N 

' W  I- 

O 

W 
W m 

i 

L 

VOLUME 
(GALLONS) 
- 58.21 4 

- 55,862 

- 53.51 0 

- 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,l  18 

---.--rrr775777' 
60 65 75 80 

D I S H  B O T T O M 2  

Y E A R S  

NCTES: .__. 

1 )  lRANSFER SOURCES A I i D  DESTIFJATIOrIS 
ARE NOT A V A I L A B L E  FOR ALL LEVEL 
(CHANGES FOR MORE DETAILS ABOUT 
FRANSFER INFORMATION SEE 
ANDERSON 1 9 9 0  

2 )  > N T E R S T I T I A L  L I O U I O  LEVEL IS UNKNOWN 

3)  I N  JUNE 1 3 9 3 .  I N T E R I M  I S O L A T I O N  WAS 
REPLACED BY INTRUSION PREVENTION 

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

-__ LESEND - TOTAL WASTE LEVEL ISUPERNATE) --.--- TOTAL WASTE LEVEL ISOLIDS) 
SOLIDS LEVEL 

f+++t ASSUMED SOLIDS LEVEL 

K v A  SOLIDS 

1J.S. DEDARTME:?: =: r k ' r n " ' '  

RICHLAND FIELD OFFICE L ' y L K b  I 
I C F  K A I S E R  HANFORD 

Z 4 1 - C - 2 0 1  SINGLE-SHELL TANK 
- 
VA3TE & LEVEL HISTORY 1947-1995 
4SSUMED L E A K E R / S T A B I L I Z E D  TANK 

WATCH L IST :  N / A  
- -  

DATE T " ' g 4 1  1 OM- E S - T K S - E 6 3  NO 1 ~ 9 ,  

ISHE11 I OF 1 L NONE iios NO 

c - l  



WASTE 7 P E S  ADDED, MW 

US' 
'NTR. 

TIME LINE 
(ANDERSON I 900) 

PRIMAPY kDDlTIONS 
TIME LINE 
(AGIIEW 199Eb)  

24' 288" 

23' 2 7 6 "  

22' 2 6 4 "  

2 1 '  252" 

20' 2 4 0 "  

19' 228" 

18' 216" 

17' 204" 

16' 1 9 2 "  

15' 1 Pq'' 

, 4' 168" 

3'  1 5 6 "  

2' 1 4 4 "  

9' 1 0 8 "  

1 1 3 2 "  

W 

5' 60" 

4' 48" 

3' 36" 

2' 2 4 "  

I ' 1 2 "  

0' 0" + 
1945 

I 

, I " , " " , "  

60 65 I 

YEARS 

1 NCPLX 

r) 

w 
6 
W w v) 

, 4'' 

WHC-SD-WM-ER-313,  Rev. 0 

TANK INFO: 
CONSTRUCTED 1 9 4 3 -  1944 
NOMINAL CAPACITY 55,000 GAL 
DISH BOTTOM. 3 FOOT RADIUS KNUCKLE 
2 0  FOOT DIAMETER TANK 

VOLUME 
(GALLONS) - 5 8 , 2 1 4  

- 55,862 

- 5 3 , 5 1 0  

- 5 1 , 1 5 8  

- 4 8 , 8 0 6  

- 4 6 . 4 5 4  

- 4 4 , 1 0 2  

- 4 1 . 7 5 0  

- 39,398 
- 37,046 

- 3 4 , 6 9 4  

- 32,342 

- 29,990 

- 27.638 

- 25,286 

- 2 2 , 9 3 4  

- 20,582 

- 1 8 , 2 3 0  

- 1 5 , 8 7 8  

- 1 3 . 5 2 6  

- 1 1 , 1 7 4  

- 8.822 

- 6 , 4 7 0  

4 .1  18 - 

DISH BOTTOM 

E064 

-___ REFERENCES 
* ANDERSON 1990 

' * 
WELN BORSHEIM 1988 AND KIRCH 19Ql  * - *  

0 HANLON 19960 
C.0 VAlL 198% 

NOTES: 
1 )  TPANSFER SOURCES AND DESTIPIATIONS 

ARE NOT AVAILABLE FOR ALL LEVEL 
CHANGES FOR MORE DETAILS ABOUT 
TF'ANSFER INFORMATION SEE 
AIJOERSON 1990 

2) INTERSTITIAL LlOUlD LEVEL IS UNKNOWN 

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

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

HS: HOT SEMIWORKS 
MW: METAL WASTE 
NCPLX: NON-COMPLEXED WASTE 
SSW STRONIUM SEMIWORKS 
WTR WATER 

E.5. DEPARTMENT GF ENERGY 
RICHLAND FIELD OFf lCE 

ICF KAISER HANFORD 

2.11 -C-202 SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1947-1995 
ASSUMED LEAKER/STABILIZED TANK 

r p c  No 
WATCH LIST: N/A 

IDUC NO , mir % 2 4 '  I ES-TKS-EG4 15/96 . .  

ISHEtT 1 of 1 LE - NONE /JOB NO 

c- 1 



6IIAqTF R P F +  AT)OFD I 
.IME LINE 
ANDEPSON 1990) CONSTRUCTED 1 9 4 3 - 1 9 4 4  

NOMINAL CAPACIN. 55000 GAL 

M W SSW SSW. NCPLF 
HS 

'RIMARY ACIDITIONS 
llME LINE 

* A  

> 0 

I w [L 

C X  
W 

* l 2  

L r .  

f d  
2 0  4 -  

Ii= 

20 FOOT DIAMETER TANK 
HS- 
WTR. 

- 

- 

14' 168" 

1 3 '  1 5 6 "  

1 2 '  1 4 4 "  

1 1 '  1 3 2 "  

1 0 '  1 2 0 "  

9' ioa" -- 
8' 96'' -- 
7' 84" -- a 

i! 
w 

2 wl 

W 

-- 
-- 
-- 
-- 
-- a 

2 
0 3 
Z 

*- 
U 
I * 0 - 

-3 * 
x u  
x i  
2 s  - -  
I O  
a t  

w 

CK 

z 

2 

0 

VOLUME 
(GALLONS) - 58.2 1 4  

- 55,862 

- 5 3 , 5 1 0  

- 5 1 , 1 5 8  

- 48,806 

- 46,454 

- 4 4 , 1 0 2  

- 4 1 , 7 5 0  

- 39,398 

- 37,046 

- 3 4 , 6 9 4  

- 32,342 

- 29,990 

- 2 7 , 6 3 8  

- 25.286 

- 22,934 

- 20,582 

- 1 8 , 2 3 0  

- 1 5 , 8 7 8  

- 13.526 

- 1 1 , 1 7 4  

- 8,822 

- 6 , 4 7 0  

DISH BOTTOM 

YEARS 

-___ REFERENCES 
* ANDERSON 1 9 9 0  * W E L N  1988 

0 HANLON 19960 
* . *  EORSHEIM AND KIRCH 1991 

-_ NOTES: 
1 )  TRANSFER SOURCES AND DESTINATIONS 

AI?E NOT AVAILABLE FOR ALL LEVEL 
C'IANGES. FOR MORE DETAILS ABOUT 
TRANSFER INFORMATION SEE 
A.VDERSON 1990.  

2) IF.TERSTITIAL LlOUlD LEVEL IS UNKNOWN 

3) IP! JUNE 1993,  INTERIM ISOLATION WAS 
REPLACED BY INTRUSION PREVENTION 

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

HS. HOT SEMI-WORKS 
MW: METAL WASTE 
NCPLX: NON-COMPLEXED WASTE 
SSW. STRONIUM SEMIWORKS 
WIR: WATER 

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

SOLIDS LEVEL - - -__ 
f+++t ASSUMED SOLIDS LEVEL 
p-/rJ SOLIDS 

U.S. DEPARTMENT OF E::ERGy 
RICHWND FIELD OFFICE 

ICF KAISER HANFORD 

241  -C-203 SINGLE-SHELL TANK 
WASTE & LEVEL HISTORY 1947-1995 
4SSUMED LEAKER/STABILIZED TANK 

~- ~ 

WATCH LIST: N/A 
DWC NO DAIC 1 BL-G 110 241 I E S - T K S - E 6 5  15/96 

SHEET 1 Of 1 E NONE lies NO - 
C - 1  



TIME LINE 
[ANDERSON 1990) 

SSW NCPLX MW HS 
vVASTE TYPES ADDED 

SSW 

HS HS 
WTR 

TANK INFO: 
CONSTRUCTED 1943- I944 
NOMINAL CAPACITY 55.000 GAL 
DISH BOTTOM 3 FOOT RADIUS KNUCKLE, 
20 FOOT DIAMETER TANK 

'RIMARY ADDITIOFIS 
TIME LINE 
(AGNEW 1995b) 

24' 288" 

23' 276" 

22' 264" 

21' 252"-- 

20' 240" 

19' 228" 

18' 216" -- 
17' 204" -- 
16' 192" -- 
15' 180" -- 

-- 
-- 
-- 

-- 
-- 

10' 120" a 

9' 108" L 2 
8' 96" 

7' 84" 

5' 60" 

4' 48" 

3' 36" 

0' 0" 
1 9 4 5  

r- 

*U 

'//////J 

VOLUME 
- (GALLONS) ' 8  ?, 1 

.J ,Ltl 

- 55,862 

- 53,510 

- 51,158 

- 48,806 

- 46,454 

- 44,102 

- 41,750 

d J , J 3 8  

0,: - 37,046 

io \ - 34.694 

- 7n 7" 

N 

m 
v 

z - 32,342 
B 
z m  - 29,990 
i: 
E O  - 27,638 
2 =  
m W  W - 25,286 
z m  arx - 22.934 
F- 
z z  - 20,582 
%> - 18,230 
\ ?- zg 
+ 5  
5 y  - w  

S K  > r  
$ $  W 

d2 
2 5  2: $ 2  

N 

m -  
io- 

- 15.878 m m 

- 13,526 
I W  L D Y  

- 11,174 i o <  

- 8,822 C o  
0 2 -  

z 2  - 6,470 

v 

[L 

v) 

- .  - 4 , l  18 

DISH BOTTOM 

YEARS 

REFERENCES 
* ANDERSON 1990 ' *  W E L N  1988 

* c *  BORSHEIM AND KIRCH 1991 
0 HANLON 19960 

9 0  VAlL 1985e 
N O i  E S : -_ 
I )  TRANSFER SOURCES AND DESTINATIONS 

ARE NOT AVAILABLE FOR ALL LEVEL 
CHANGES. FOR MORE DETAILS ABOUT 
ThANSFER INFORMATION SEE 
AiIDERSON 1990. 

2) IFITERSTITIAL LlOUlD LEVEL IS UNKNOWN 

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

GLCSSARY CF WASTE TEEMS: 
FOR MORE COMPLETE DEFINITIONS 
SEE APPENDIX A. 

- 

HS HOT SEMIWORKS 
MW: METAL WASTE 
NCPLX. NON-COMPLEXED WASTE 
SSW: STRONIUM SEMIWORKS 
WTR: WATER 

LEGEND 
TOTAL WASTE LEVEL (SUPERNATE) 

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

- 
1I.S: DEP.A.RTMENT OF EbIERGY 

RICHLAND FIELD OFFICE - ICF KAISER HANFORD 

241 - C - 2 0 4  SINGLE-SHELL TANK 
HASTE 8'f LEVEL HISTORY 1948-1995 
4SSUMED LEAKER/STABILIZED TANK 

WATCH LIST: N/A 
BLCC NO DWC VO DI:t I 241 1 E S - T K S - E 6 6  ls/gt 

E NONE 1.108 NO ISMEEI I OF 1 - 
C -  



WHC-SDW-ER-313. Rev.1 
2414-101 LEVEL HISTORY 

C-17 



WHC-SD-WM-ER-3 13. Re\.  1 
241-C-101 LEVEL HISTORY 

Year 1 Total , Total ~ Solids 1 Solids 
1 (K gal) ! (in) ' IK gal) 1 (in) 

I 

C-18 



WHC-SD-WM-ER-3 13, Re\. 1 
241-C-101 LEVEL HISTORY 

c-19 



02-3 



WHC-SD-WER-313,  Rev.1 
241-C-101 LEVEL HISTORY 

Year i Total Total i Solids I Solids 
1 (K gall I (in1 I (K gall 1 linl 
1 I I I 

c-21 



~ 

WHC-SD-WM-ER-3 13. Rev.] 
24’1-C-102 LEVEL HISTORY 

c-22 



WHC-SD-WM-ER-3 13. Rev. 1 
241-C-102 LEVEL HISTORY 

Year 1 Total Total 1 Solids 1 Solids 
! IK  gall i linl I IK gall 1 Iinl 

(2-23 



WHC-SD-WM-ER-381% Rev.1 
241-C-102 LEVEL HISTORY 

Year 1 Total , Total 1 Solids Solids 
I (K gal) I l i d  j IK gal) 1 (in) 
I 1 I I 

C-24 



WHC-SD-WM-ER-3 13. Rev. I 
241-C-102 LEVEL HISTORY 

C-25 



WHC-SD-Wh4-ER-3 13. Re\.  1 
241-C-102 LEVEL HISTORY 

Year ~ Total 1 Total Solids 1 Solids 
! IK gall 1 (in) ! IK gal) 1 (in) 
I I 

1-1990 1 427 ~ 151 ~ 424 ~ 150 
2 151 424 150 

C-26 



WHC-SD-W-ER-3 13. Rev.1 
2414-103 LEVEL HISTORY 

Year 1 Total , Total 1 Sdids 1 Solids 
I lK  gdl [ linl I IK gall I linl 
I I I I 

e-27 



WHC-SD-WM-ER-3 13. Rev. 1 
241-C-103 LEVEL HISTORY 

C-28 



WHC-SD-WM-ER-3 1;. Re\ .  I 
241-C-103 LEVEL HISTORY 

Year 1 Total 1 Total , Sdids 1 Solids 
1 IK gal) 1 Iinl , (K gall 1 Iinl 

I 

C-29 



WHC-SD-WM-ER-3 13. Rev. 1 
241-C-103 LEVEL HISTORY 

Year 1 Total Total Solids Solids 
I (K gal) 1 (in) (K gal) I (in) 
1 I I 

~ 

C-30 



WHC-SD-WM-ER-313. Rev.1 
241-C-103 LEVEL HISTORY 

I Year I Total I Total i Solid6 I Solids 1 

c-3 1 



WHC-SD-W-ER-313. Rev.1 
241-C-104 LEVEL HISTORY 

C-32 



WHC-SD-WMI-ER-3 13. Rev. I 
241 Z-104 LEVEL HISTORY 

Year Total ' Total Solids I Sdids 
i IK  gal) , (in) ' IK  gal) , linl 
I I I 1 

c-33 



WHC-SD-WM-ER-:I 13.  Rev.1 
241-C-104 LEVEL HISTORY 

Year I Total 1 Total j Solids ' Solids 
I IK  gall I (in) 1 IK  gal) I (in) 

c-34 



WHC-SD-WM-ER-3 13. Re\ 1 
241-C-104 LEVEL HISTORY 

307 304 
307 107 304 106 

1-1989 
2 
3 
4 

295 103 295 103 
295 103 295 103 
295 103 235 103 
295 , 103 295 103 

c-35 



WHC-SD-WM-ER-3 13. Rev.]  
241-C-104 LEVEL HISTORY 

C-36 



WHC-SD-WM-ER-3 13. Rev. 1 
241-C-105 LEVEL HISTORY 

1-1 944 
2 
3 

Year 1 Total , Total I Solids ~ Sdidr 
! IK gall 1 linl I IK gall 1 linl 
I I I 

I 
I 

I I 

, I 

c-37  



WHC-SD-Wh4-ER-3 13. Re\. 1 
241-C-105 LEVEL HISTORY 

c-38 



WHC-SD-Wh4-ER-3 13. Re\. I 
241-C-105 LEVEL HISTORY 

c-39 



WHC-SD-WM-ER-3 13. Re\.  1 
241-C-105 LEVEL HISTORY 

c-40 



WHC-SD-WM-ER-313. Rev.1 
241-C-105 LEVEL HISTORY 

Year I Total , Total Solids I Solids 
I IK gal) i linl IK  gal) I IinJ 

i i 

c-4 1 



WHC-SD-WM-ER-3 13, Rev 1 
241-C-106 LEVEL HISTORY 

c-42 



WHC-SD-W-ER-313. Rev.1 
241-C-106 LEVEL HISTORY 

Year ' Total Totd Solids solids 
1 (K gall ' linl (K gal) I (in) 
I I 

c-43 



WH 
241 -C-106 LEVEL HISTORY 

3 422 149 106 34 
4 233 80 106 34 
1-1977 373 131 145 48 
2 480 170 145 48 
3 398 140 145 48 
4 384 135 156 52 
1-1978 255 88 , 156 52 
2 356 125 ' 156 52 

C XD-WM-ER-3 13. Rev. 1 

C-44 



WHC-SD-WM-ER-313. Re\ I 
241-C-106 L N E L  HISTORY 

c-45 



WHC-SD-W-ER-313. Rev.1 
241-C-106 LEVEL HISTORY 

Year I Total , Total I Solids Solids 
j iK gall I lin) ~ iK gall i (in1 

C-46 



WHC-SD-WM-ER-3 13. Re\ . I  
241-C-107 LEVEL HISTORY 

Yaar Total Total Solids Solids 
I IK gal) I (in) IK gal) 1 (in) , 

c-47 



WHC-SD-WM-ER-3 13. Re\ .1 
241-C-107 LEVEL HISTORY 



WHC-SD-WM-ER-3 1;. 
2414-107 LEVEL HISTORY 

Year I Total Total , Solids 1 Solids 
1 IK gall (in1 (K gall I (in1 
1 I 

, Rev.1 

c-49 



05-3 



WHC-SD-WM-ER-313. Rev.1 
241-C-107 LEVEL HISTORY 

Year I Total , Total I Sdidr I Solids 
1 (K gall I (in1 i (K gall 1 (in1 
1 

c-5 1 



WHC-SD-WM-ER-3 13. Rev.1 
241-C-108 LEVEL HISTORY 

Year j Total ! Total ! Solids I Solids 
1 IK gall ~ (in1 1 IK gall 1 (in1 

I I I 
3 --?----I 2 

C-52 



WHC-SD-WM-ER-3 13. Rev. 1 
241-C-108 LEVEL HISTORY 

Year I Total Total Solids j Sdids 
1 IK gall , linl (K gall I linl 

c-53 



WHC-SD-W-ER-3 13. Rev.1 
241-C-108 LEVEL HISTORY 

Year ~ Total 1 Total 1 Solids ! Solids 
I IK gall I linl 1 IK gall 1 (in1 

c-54  



WHC-SD-Wh4-ER-3 12. Rev. 1 
2414-108 LEVEL HISTORY 

Year Total Total , Solids I Solids 
! IK gal) (in) (K gal) I (in) 

c-55 



WHC-SD-WM-ER-313. Rev.1 
241-C-108 LEVEL HISTORY 

Year I Total I Total I Solids I Sdidr 
1 lK gall i linl IK gall 1 linl 
1 

C-56 



WHC-SD-WM-ER-3 13, Rev.1 
241-C-109 LEVEL HISTORY 

Year Totd I Total I Solids I Solids 
I lK gall 1 linl 1 (K gall 1 (in) 
I I I I 

, 
" I I 
1-1946 I 

I 

3 
4 
1-1946 1 
2 I I lk--+--i 
3 
4 
1-1947 
2 
3 

] 496 i 176 i 
182 I 62 1 

c-51 



WHC-SD-WM-ER-313. Re\ 1 
241-C-109 LEVEL HISTORY 

1-1 960 

540 192 
546 194 90 

549 195 90 28 
1-1961 

3 
4 
1-1 962 
2 

549 ' 195 90 28 

433 1 5 3  an 911 

c-58 



WHC-SD-WM-ER-3 13, Rev. I 
241-C-109 LEVEL HISTORY 

c-59 



WHC-SD-WM-ER-313. Re\ 1 
2414-109 LEVEL HISTORY 

C-60 



WHC-SDWM-ER-313. Re\.l 
2414-109 LEVEL HISTORY 

Year Total Total 1 Solids 1 Solids 
j fK gall I linl IK gall i fin) 
I I I 

4 66 19 62 18 
1-1995 66 19 62 18 
2 66 19 62 18 
3 66 19 62 18 

C-61 



WHC-SD-W-ER-313. Re\ 1 
2414-1 10 LEVEL HISTORY 

C-62 



WHC-SD-W-ER-3 13. Rev. 1 
241-C-110 LEVEL HISTORY 

Yaar 1 Total Total I Solids I Sdidt 
I lK gall I linl ' IK gall ! (inl 
I I 

C-63 



w-3 

-as 
AYOlSlH 13A31 OLL-3-LtZ 

-3HM 



WHC-SD-Wh4-ER-3 13. Rev.1 
241-C-110 LEVEL HISTORY 

C-65 



WHC-SD-Wh4-ER- 3 13. Rev. 1 
241-C-110 LEVEL HISTORY 

Year I Total Total Solids Solids 
I IK gall 1 lin) ' IK gall (in1 
I I I 

1-1940 I 201 I 69 1 196 1 67 
2 I 201 ~ 69 ' 196 67 

C-66 



~ 

WHC-SD-WM-ER-3 13. Rev. 1 
2414-1 11 LEVEL HISTORY 

C-67 



WHC-SD-W-ER-3 13. Rev. I 
2414-1 11 LEVEL HISTORY 

Year 1 Total 1 Total , Solids I Sdids 
1 IK  gall I linl IK gall 1 (in1 
I 

C-68 



WHC-SD-WM-ER-3 13. Rev. I 
241 C-111 LEVEL HISTORY 

Year 1 Totd I Total I Solids I Solids 
1 IK gall I lin) i IK gal) I (in1 
I I I 

1-1967 

502 178 81 
1'1-1968 499 177 81 25 

499 177 81 25 
3 499 177 81 25 
4 499 177 81 25 

C-69 



WHC-SD-WM-ER-313. Rev 1 
241 -C-111 LEVEL HISTORY 

C-70 



WHC-SD-WM-ER-3 13. Re\ 1 
241-C-111 LEVEL HISTORY 

C-7 1 



WHC-SD-WM-ER-3 13. Rev. 1 
2414-112 LEVEL HISTORY 

C-72 



WHC-SDWM-ER-3 13. Rev.] 
241-C-112 LEVEL HISTORY 

Year I Total Total ! Solids I Solids 
i IK  gal) 1 (in) I IK gal) (in) 
I , I 

C-73 



WHC-SD-WM-ER-3 13. Rev. 1 
241-C-112 LEVEL HISTORY 

'ear , Total , Total 1 Solids Solids 
I IK gall I (in) 1 IK  gall Iinl 

c-74 



WHC-SD-WM-ER-3 13. Re\ 1 
241-C-112 LEVEL HISTORY 

c-75 



WHC-SD-WM-ER-3 13, Rev.1 
2414-1 12 LWEL HISTORY 

2 
3 
4 
1-1995 
2 
3 

Year I Total I Total ! Solids I Solids 
1 (K gall I (in) ~ IK gall i (in1 

104 33 104 33 
104 33 104 33 
104 33 104 33 
104 33 104 33 
104 33 104 33 
104 33 104 33 

C-76 



WHC-SD-W-ER-3 15, Rev. 1 
241-C-201 LEVEL HISTORY 

c-77 



WHC-SD- 
241-C-201 LEVEL HISTORY 

Year , Total , Total 1 Solids 1 Solids 
1 (K gall 1 lint ' (K gall 1 (in) 
I I 

,WM-ER-3 13, 

C-78 



WHC-SD-W-ER-3 13, Rev. I 
241-C-201 LEVEL HISTORY 

Year 1 Total , Tmd , Solids 1 Sdids 
1 (K gal) 1 (in) ; IK gall 1 (in) 

c-79 



WH 
2414-201 LEVEL HISTORY 

C XD-WM-ER-3 13. Rev. 1 

I 

c-80 



WHC-SD-WM.ER-313, Rev.1 
241-C-201 LEVEL HISTORY 

Year 1 Total , Total I Sdids 1 Solids 
I (K gal) I (in) i IK gall 1 linl 

I 

c-81 



WHC-SD-WM-ER-3 13, Re\ . I  
241-C-202 LEVEL HISTORY 

C-82 



WC-SD-WM-ER-3 13, Rev. I 
241-C-202 LEVEL HISTORY 

Year I Total Total 1 Sdids ~ Sdids 
i IK gall 1 linl ~ IK gall I linl 

c-83 



WHC-SD-WM-ER-3 13. Re\ . I  
241-C-202 LEVEL HISTORY 

Year 1 Total , Total 1 Solids Solids 

I I I 
j (K gal) I (in) i iK gall i (in) 

c-a4 



58-3 



WHC-SD-WM-ER-3 1;. Rev.1 
241 -C-202 LEVEL HISTORY 

1-1993 1 1  E l l  8 
2 

1 1 8  
1 1 8  1;5 

1-1 994 

1 a 
4 1 1 
1-1995 1 8 1 
2 1 1 
3 1 



WHC-SD-Wh4-ER-313. Re\ 1 
2414-203 LEVEL HISTORY 

C-81 



WHC-SD-WM-ER-313. Re\ . I  
241-C-203 LEVEL HISTORY 

C-88 



WHC-SD-WM-ER-3 13, Re\. I 
241-C-203 LEVEL HISTORY 

Year 1 Total 1 Total Solids 1 Sdids 
1 (K gall i linl (K gall 1 (inl 
I I I 

c-89 



WHC-SD-WM-ER-3 13, Rev. I 
241-C-203 LEVEL HISTORY 

Year 1 Totel 1 Total Solids Solids 
1 IK gal) I (in) I (K gal) ! (in) 
I 

5 i 29 

5 , 29 
5~ 29 * 

29 
29 
29 
29 

5 29 
29 
29 
29 

C-90 



WHC-SD-WM-ER-3 13. Re\ . I  
241-C-203 LEVEL HISTORY 

1-1993 ' 5 1  29 
2 5 29 
3 5 29 
4 5 29 
'1-1994 5 29 
2 5 29 
3 5 29 
4 5 29 
1-1995 5 29 
2 5 29 
3 5 29 

Year , Total Total I Solids I Sdids 
1 (K gal) ~ (in) ! IK gal) 1 l i d  
I I I I 

5 I 29 
5 29 
5 29 
5 29 
5 29 
5 29 
5 29 
5 29 
5 29 
5 29 
5 29 

C-91 



WHC-SD-Wh4-ER-3 13. Rev. 1 
2414-204 LEVEL HISTORY 

~. 

4 1 32 166 
1-1958 1 34 176 
2 I 34 176 

Year 1 Total 1 Total 1 Solids i Solids 
I (K gal) j (in) 1 (K gal) 1 lin) 

I 

2 I 34 176 i 0-1 
3 ' 34 , 176 I 0 

32 166 

C-92 



WHC-SD-WM-ER-3 13. Re\ .  1 
241-C-204 LEVEL HISTORY 

4 
1-1 962 
2 
7 

37 192 

37 192 11 59 - 
4 
1-1963 
2 .. 

I 

37 192 11 59 

37 192 11 59 

c-93 

J 
4 
1-1964 
2 

36 187 11 59 

36 187 11 59 



~ 

WHC-SL 
2414-204 LEVEL HISTORY 

.WM-ER-313. Rev.1 

e-94 



WHC 
241 G204 LEVEL HISTORY 

-SD-WM-ER-3 13. Re\.  1 

c-95 



WHC-SD-WM-ER-3 15. Rev. 1 
2414-204 LEVEL HISTORY 

C-96 



WHC-SD-WM-ER-3 13. Re\. 1 

- 
241-C-101 

Thermocouple 1 
Elevation Unknown 

I" I 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-101 
Thermocouple 2 
Elevation Unknown 

140 1 
E: e 

50 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained f h m  WHC Survehcc  Analysis Computer System (SACS), Jan 9, 1996. 
D- 1 



WHC-SD-WM-ER-313. Rev 1 

_- 
241-C-101 

Thermocouple 3 
Elevation Unknown 

5 0  L 
Jan-74 Jan-77 Jan-EO Jan-E3 Jan-E6 Jan-E9 Jan-92 Jan-95 

Date 

241 -C-101 
Thermocouple 4 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-E6 Jan-E9 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-2 



WHC-SD-WM-ERJ 13. Rev. 1 

- 
2414-1 01 

Thermocouple 5 
Elevation Unknown 

J 

r 
5 
f 

I l 0 I  80 

50 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-lOq 
Thermocouple 6 
Elevation Unknown 

140 i 
50 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DOte 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-3 



WHC-SD-WM-ER-313. Rei 1 

-- 
241 -C-1 01 

Thermocouple 7 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

241-C-101 
Thermocouple 8 
Elevation Unknown 

170 J 

t 
f 1 1 0  

8 0  

5 0  L 
Jan-74- Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D4 



WHC-SD-WM-ER-313. Re\ 1 

241-C-101 
Thermocouple 9 
Elevation Unknown 

170 T 

f 

I- 

80 
4- 

50 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D.te 

241-C-101 
Thermocouple 10 

Elevation Unknown 

I- E l l o /  

8 0  

50 t--- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date - 

Data obtaincd from W C  Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D5 



WHC-SD-WM-ER-3 13. Re1 1 

241 -C-101 
Thermocouple 11 

Elevation Unknown 

I4O i 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 
50 

Date 

-- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996 
D-6 



WHC-SD-WM-ER-313. Re\ 1 

170 i 
241-C-102 

Thermocouple 1 
Elevation Unknown 

50  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

241 -C-102 
Thermocouple 2 
Elevation Unknown 

f 

c” 
80 

5 0  - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DOt. 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-I 



WHC-SD-WM-ER-515. Re\ 1 

1 7 0  - 

241-C-102 
Thermocouple 3 
Elevation Unknown 

I 

i 
50  -b 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

1 7 0  7 

1 4 0  i 
241 -C-102 

Thermocouple 4 
Elevation Unknown 

i L 

' -  

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained firom WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-8 



WHC-SD-WM-ER-313. Rev. 1 

2414-102 
Thermocouple 5 
Elevation Unknown 

f 
80 

i 4 \ 

i 1 

5 0  - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

170 7 

U e - t '"i 
g 
f "'I 80 

241-C-102 
Thermocouple 6 
Elevation Unknown 

- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained limn WHC Surveillance Analysis Computer Systcm (SACS), Jan 9,1996 
D-9 



WHC-SD-WM-ER-3 13. Rev 1 

170 T 

4 

241-C-102 
Thermocouple 7 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 4 - 1  02 
Thermocouple 8 
Elevation Unknown 

140 

l 7 O /  

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

Data obtained 6om WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-10 



WHC-SD-WM-ER-31;. Rev. I 

f E 110. -  

f 
E 

01 

8 0  -- 

241 -C-102 
Thermocouple 9 
Elevation Unknown 

I 1 7 0 ?  

1 Jan-74 Jan-77 Jan-EO Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

241-C-102 
Thermocouple 10 

Elevation Unknown 

1 

--I 
5 0  4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-11 



WHC-SD-WM-ER-3 13. Re\ 1 

-- 

241 -C-102 
Thermocouple 11 

Elevation Unknown 

' l o  i 
5 0  L 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from W C  Surveillance. Analysis Computer System (SACS), Jan 9,1996. 
D-12 



WHC-SD-WM-ER-3 13. Rev. I 

2414-103 
Thermocouple 1 
Elevation Unknown 

1 4 0  -- 
u' e 
e 
0 I- ? 110-- 

E" 
f 

80 -- 

50 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 4 - 1  03 
Thermocouple 2 
Elevation Unknown 

170 - 

4 0  -- 

l o  -- 

80 -- 

50 - 
Jan-74 Jan-77 Jan-80 J a n 4 3  Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillanct Analysis Computer System (SACS), Jan 9,1996 
D 1 3  



WHC-SD-WM-ER-313. Rev 1 

I 
241 G l 0 3  

Thermocouple 3 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DM0 

-- 
241 -C-103 

Thermocouple 4 
Elevatiori Unknown 

1 4 0  

fT A 

L i uI(L I 111111 - 

1 50L 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

I-- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-14 



WHC-SD-WM-ER-313. Re\ 1 

c e 
" 110- 

n 

c 

f 
E 
i 

80 -- 

241 -C-103 
Thermocouple 5 
Elevation Unknown 

170 i 

140 i 

50 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-103 
Thermocouple 6 
Elevation Unknown 

" O  T 

e g 110 

80 

L 

50  a 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

1- 

Data obtained from WHC Survcillancc Analysis Computer System (SACS), Jan 9,1996 
D-15 



WHC-SD-WM-ER-31:. Rev 1 

200 

1 7 0  

- 
U 

e 1 4 0  - f 
t 
: 110 

I- 

80 

5 0  

241-C-104 
Thermocouple 1 
Elevation Unknown 

tv- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 X-104 
Thermocouple 2 
Elevation Unknown 

5 0  c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Adysis  Computer System (SACS), Jan 9, 1996. 
D-16 



WHC-SD-W-ER-3 13. Rev 1 

241 Gl04 
Thermocouple 3 
Elevation Unknown 

b 

50  -4 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 Gl04 
Thermocouple 4 
Elevation Unknown 

200 J 

50 +I -+-- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained fiom WHC Surveillance Aaalysls Computer System (SACS), Jan 9,1996. 
D-17 



WHC-SD-WM-ER-3 13. Re\ 1 

241 -c-104 
Thermocouple 5 
Elevation Unknown 

1 4 0  ""; 
11°[ 

8 0  , 
i 

5 0  5 0  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 4 - 1  04 
Thermocouple 6 
Elevation Unknown 

200 

1 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-18 



WHC-SD-WM-ER-313. Re\ 1 

241 -C-104 
Thermocouple 7 
Elevation Unknown 

170 I 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-104 
Thermocouple 8 
Elevation Unknown 

140 1 7 0 1  

l l 0 I  80 

50 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveilknce Analysis Computer System (SACS), Jan 9, 1996. 
D-19 



WHC-SD-WM-ER-313. Rev I 

241-C-104 
Thermocouple 9 
Elevation Unknown 

1 4 0  f 

80 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D a O  

2414-104 
Thermocouple 10 

Elevation Unknown 

5 0  c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Ian 9, 1996. 
D-20 



WC-SD-WM-ER-313. Re\ 1 

~ 

241 4 - 1  04 
Thermocouple 11 

Elevation Unknown 

5 0  '+ -t- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-104 
Thermocouple 12 

Elevation Unknown 

1 7 0 ,  i 

Jan-74 Jan-77 Jan-80 Jan-83 J a n 4 6  Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surnillance Analysis Computer Systcm (SACS), Jan 9, 1996. 
D-2 1 



WHC-SD-W-ER-3 13. Rev. 1 

241-C-105 
Thermocouple 1 
Elevation Unknown 

! 
160 -1 r 

40 4 :Y 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-105 
Thermocouple 2 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 J a n 4 9  Jan-92 Jan-95 

Date 
-___ 

Data obtained from WHC Surveillance Analysis Computer Systcm (SACS), Jan 9, 1996. 
D-22 



WHC-SD-WM-ER-3 13. Rev 1 

- 
241-C-105 

Thermocouple 3 
Elevation Unknown 

1 

160 i 

7 0  

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

- 
241-C-105 

Thermocouple 4 
Elevation Unknown 

3 
160 f - 

f 130- 
E a e 

100 -- 
5 

70 -- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 
- 

Data obtaincd 6um WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-23 



WHC-SD-WM-ER-3 13. Re\ 1 

30 

00 

70 -- 

241-C-105 
Thermocouple 5 
Elevation Unknown 

-- 

-- 

/?EL 

1 3 0  -. 

100 -- 

/ 70 -- 

40 I 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DM0 

241 -C-105 
Thermocouple 6 
Elevation Unknown 

6o i 

I L 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-24 



WHC-SD-WM-ER-3 13. Rev. I 

2 2 0  T 

1 3 0  :::I 
241-C-106 

Thermocouple 1, Riser 8 
Elevation 1.22 ft. 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 J a n 4 9  Jan-92 Jan-95 

DOte 

241-C-106 

Elevation 3.18 ft. 
Thermocouple 2, Riser 8 

160 # 

40 4 t-- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DOtO 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-25 



WHC-SD-WM-ER-3 13. Rev 1 

241-C-106 
Thermocouple 3, Riser 8 

Elevation 5.18 ft. 

1 6 0  
lg0 i 
1 0 0  l 3 O I  

f 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

70 I 
2 2 0  J 

E - 1 3 0  f i E 1 0 0 1  

241-C-106 
Thermocouple 4, Riser 8 

Elevation 7.18 ft. 

i 

40 L - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-96 

I 
I-- 

Date 

Data obtained from WHC Surveillance Analysis Computer Systan (SACS), Jan 9, 1996 
D-26 



WHC-SD-WM-ERJ I?. Re\ 1 

2414-106 
Thermocouple 5 ,  Riser 8 

Elevation 9.18 ft. 

2 2 0  

1 9 0  

- 
1 6 0  - 

f 
i 
f 1 0 0  

e 1 3 0  

70 -- 

40 7 

1 6 0  e 
e f f 1 3 0 1  

E 
f 1 0 0  

- 

-- 

I 

-- 

1- 

Ir2 
~ ;@( - 

7 0  i 
/ w 

Data obtained from WHC Surveillance Analysls Computer System (SACS), Jan 9,1996 
D-27 



WHC-SD-W-ER-313. Rev. 1 

160 - 

241-C-106 
Thermocouple 1, Riser 14 

Elevation Unknown 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

190 
220 1 

241-C-106 
Thermocouple 2, Riser 14 

Elevation Unknown 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer Systcm (SACS), Jan 9, 1996 
D-28 



WHC-SD-WM-ER-3 13. Re\ 1 

- 
24 1 -C- 1 06  

Thermocouple 3, Riser 14 
Elevation Unknown 

-t-- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

241 -C-106 
Thermocouple 4, Riser 14 

Elevation Unknown 

220 J 
190 f 

iZ e 160 ,  

70  E 

4 0  - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996 
D-29 



WHC-SD-WM-ER-313. Rev 1 

_- 
241 -C-106 

Thermocouple 5, Riser 14 
Elevation Unknown 

I 
1 9 0  -r 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

24-.-C-106 
Thermocouple 6, Riser 14 

Elevation Unknown 
2 2 0  7 

A &  

1 .^ 
L 

4u + 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DOte i 
L- 

Data o b w e d  from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-30 



WHC-SD-WM-ER-3 13. Rev. 1 

- 
241-C-106 

Thermocouple 7, Riser 14 
Elevation Unknown 

220 

- f 1 3 0 $  

g 
E" 
f 100 w 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 Gl06 
Thermocouple 8, Riser 14 

Elevation Unknown 
2 2 0  

160 

7 0  

40 4 -$-- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996 
D-3 1 



WHC-SD-WM-ER-313. Re\ 1 

241-C-106 
Thermocouple 9, Riser 1 4  

Elevation Unknown 

1 9 0  ;i 

70 
loo i 
40 1 
Jan.74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-106 
Thermocouple 10, Riser 14 

Elevation Unknown 

e ,  
loo I 
40 70 i 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

Data obtamed from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-32 



WHC-SD-WM-ER-313. Re\ 1 

2 2 0  

1 6 0  

l o o /  70 

241-C-106 
Thermocouple 11, Riser 14 

Elevation Unknown 

w 
40 -4 -t-- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-106 

Elevation Unknown 
Thermocouple 12, Riser 14 

2 2 0  

1 60 

7 0  
loo 1 
40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-33 



WHC-SD-WM-ER-313. Rev. 1 

2414-107 
Thermocouple 

Elevation 1.21 ft. 

40 
Jam74 Jan-77 Jaw80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DOte 

241 4 - 1  07 
Thermocouple 2 

Elevation 3.17 ft. 

130 

100 j 

40 c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D a e  

-- 

Data obtained from WHC Surveillance Analysis Computer Systcm (SACS), Jan 9, 1996. 
D-34 



WHC-SD-WM-ER-3 13. Rev I 

241-C-107 
Thermocouple 3 

Elevation 5.1 7 ft. 
190 

160 

1 3 0  

100 -- 

7 0  -- 

- 

-- 

-- 

- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DOte 

- 
241 -C-107 

Thermocouple 4 
Elevation 7.1 7 ft.  

1 6 0  -- 

1 3 0  -- 

1 0 0  -- 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtamd from WHC Surnillance Analysis Computer System (SACS), Jan 9,1996. 

D-35 



WHC-SD-WM-ER-313, Rev. 1 

241 GI07 
Thermocouple 5 

Elevation 9.17 f t .  

160 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-E9 Jan-92 Jan-95 

Date 

241-C-107 
Thermocouple 6 
Elevation 16.00 f t .  

130 -- 

100 -- 

70 -- 

- 40 c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D a g  
I-- 

Data obtained fium WHC Surveillaace Analysis Computer System (SACS), Jan 9, 1996. 
D-36 



WHC-SD-WM-ER-313. Re\ 1 

130 
E e 
E 

m 
f. 100 

E 
f 

7 0  -- 

241-C-108 
Thermocouple 1, Riser 1 

Approximata Elevation .2 ft. 

-- 

1- 

160 

130 
E 

F - 100 -- 
n 

- 
f 
k 
I- 

7 0  -- 

- 

-- 

40 1 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained &nn WHC SurveiUancc Anaiysis COmputn System (SACS), Ian 9,1996 
D-37 



WHC-SD-W-ER-5 13. Rev 1 

160 7 

241-C-108 
Thermocouple 3. Riser 1 

Approximate Elevation .9 ft. 

1 
4 0  t 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

24i-c-108 
Thermocouple 4, Riser 1 
Approximate Elevation 1.3 ft. 

I 

130 i 
i 

100 1 

4 0  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 
~- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-38 



WHC-SD-WM-ER-313. Re\ 1 

- 
24 1 -C- 1 08 

Thermocouple 5, Riser 1 
Approximate Elevation 1.6 ft. 

130 

I_j 70 

4 0  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-l08 
Thermocouple 6, Riser 1 
Approximate Elevation 9.3 ft. 

130 I 
100 1 

70 w 
40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Dala obtained from WHC Surveillance Analysis Computer System (SACS), Jaa 9, 1996 
D-39 



WHC-SD-WM-ER-313. Rev 1 

-- 

130 

100 

1 

7 0  -- 

I D  

-- 

-- 

1 3 0  -1 

100 - 

i 

i 

7 0  i 

241 X-108 
Thermocouple 1, Riser 5 

Elevation Unknown 

40 j 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-108 
Thermocouple 2, Riser 5 

Elevation Unknown 

F" 
40 1 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtamed from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D 4 0  



WHC-SD-WM-ER-313. Rev 1 

130 

100 

7 0  -- 

1 

-- 

241-C-108 
Thermocouple 3, Riser 5 

Elevation Unknown 

40 ‘4 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-108 
Thermocouple 4, Riser 5 

Elevation Unknown 

e = 100 5 
f 
f !wwp 70 

40 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Adys l s  Computer System (SACS), Jan 9, 1996 
D-41 



WHC-SD-Wh4-ER-313. Rei 1 

1 6 0  T .  

241-C-108 
Thermocouple 5, Riser 5 

Elevation Unknown 

40 
Jan-74 Jan-77 Jan-BO Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-108 
Thermocouple 6, Riser 5 

Elevation Unknown 

40 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

c_- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-42 



WHC-SD-WM-ER-3 13. Re\ 1 

241-C-108 
Thermocouple 7, Riser 5 

Elevation Unknown 

160 T 
130 f 

Y - 

4 0  
Jan-74 Jan-77 Jan-80 Jan-83 Jan46 Jan-89 Jan-92 Jan-95 

Date 

241-C-108 
Thermocouple 8, Riser 5 

Elevation Unknown 

130 I‘ 

40 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996 
D-43 



WHC-SD-WM-ER-3 13, Rev. 1 

1 3 0  - 

1 0 0  -. 

7 0  -- 

241-C-108 
Thermocouple 9, Riser 5 . 

Elevation Unknown 

P 
40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D a e  
-- 

241 -C-108 
Thermocouple 10, Riser 5 

Elevation Unknown 

1 3 0  i 
1 0 0  + 

' -  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-44 



WHC-SD-WM-ER-313. Re\ 1 

160 

130 

100 -- 

70 -- 

- 

-- 

241-C-108 
Thermocouple 11, Riser 5 

Elevation Unknown 

P 
40 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Swcillance Analysis Computer System (SACS), Jan 9,1996. 
D-45 



WHC-SD-WM-ER-3 13. Re\ 1 

-- 
241-C-109 

Thermocouple 1, Riser 3 
Elevation 1.54 ft. 

40 -/- ' -  
Jan-'74 Jan-77 Jan-80 Jan-63 Jan-86 Jan-69 Jan-92 Jan-95 

Data 

241-C-109 
Thermocouple 2, Riser 3 

Elevation 2.00 ft. 

' O 0 I  70 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 
-- 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-46 



WHC-SD-WM-ERJ 13. Rev 1 

- 
241-C-109 

Thermocouple 3, Riser 3 
Elevation 2.50 ft. 

160 7 

130 T ii e 

'O i 
t-- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

160 

130 

iz e 
c 
2 1 0 0  

-t- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Dam 

241-C-109 
Thermocouple 4. Riser 3 

Elevation 3.00 ft. 

Data obtained fimn WHC Surveillance Aualym Computer System (SACS), Jan 9, 1996. 
D-41 



WHC-SD-WM-ER-313. Re\ 1 

241 -C- 1 09 
Thermocouple 5, Riser 3 

Elevation 3.50 f t .  

1 0 0  l 3 O I  

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-109 
Thermocouple 10, Riser 3 

Elevation 15.40 ft. 

160 i 

' -  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 
-- 

Data obtained from W H C  Surveillance Analysis Computer System (SACS), Jan 9,1996 
D-48 



WHC-SD-WM-ER-313. Rev. 1 

160 

130 

100 -- 

70 -- 

- 

-- 

241 -C-109 
Thermocouple 1, Riser 8 

Elevation Unknown 

L 

40 4 
Jan-74 Jan-77 Jan-60 Jan-63 Jan-66 Jan-69 Jan-92 Jan-95 

DEte 

241-C-109 
Thermocouple 2, Riser 8 

Elevation Unknown 

160 i 

4 0  
Jan-74 Jan-77 Jan-60 Jan-63 Jan-86 Jan-69 Jan-92 Jan-95 

DEt. 
- 

Data 0b-d from WHC Survcillancc Analysis Computer System (SACS), Jan 9, 1996. 
. D-49 



WC-SD-WM-ER-313. Re\ 1 

130 

100 

70 -- 

241 -C-109 
Thermocouple 3, Riser 8 

Elevation Unknown 

-- 

-- 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

160 T 

241-C-109 
Thermocouple 4, Riser 8 

Elevation Unknown 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D a e  

Data obtained from W C  Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-50 



WHC-SD-W-ER-31?. Rev 1 

241-C-109 
Thermocouple 5, Riser 8 

Elevation Unknown 

130 -- 

100 

7 0  

-- 

-- 
L 

130 -- 
ii e 
s 
g 
E 
f 

7 0  

- loo; 

40 7 

40 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

- V h  

241 4 - 1  09 
Thermocouple 6, Riser 8 

Elevation Unknown 
160 T 

Data obtained from WHC Surveillance Analysis Computer Systcm (SACS), Jan 9,1996. 
D-5 1 



WHC-SD-WM-ER-3lj. Rev 1 

-- 
241-C-109 

Thermocouple 7, Riser 8 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 
241-C-109 

Thermocouple 8, Riser 8 
Elevation Unknown 

'30 i - 
Y e 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-52 



WHC-SD-WM-ER-3 1;. Rev 1 

241-C-I09 
Thermocouple 9, Riser 8 

Elevation Unknown 

70 1 - 40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DEte 

241 -C-109 
Thermocouple IO, Riser 8 

Elevation Unknown 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DEte 

Data obtained from WHC Survdllance Analysis Computer Systan (SACS), Jan 9, 1996 
P 5 3  



WHC-SD-WM-ER-313. Rev. 1 

241-C-109 
I- 

Thermocouple ll, Riser 8 
Elevation Unknown 

130 -- 

.p 

160 

100 -- 

70  

- 40 & 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

- 

-- 

Data obtau~ed from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-54 



WHC-SD-WM-ER-313. Re\ 1 

241-C-110 
Thermocouple 1 
Elevation Unknown 

150 T 

120 -- 

9 0  

60 

150 -j 

-- 

-- 

120 f 

30 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

2414-1 10 
Thermocouple 2 
Elevation Unknown 

r 
30 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Sumilkna Analysis Computer System (SACS), Jan 9,1996. 
D-55 



WHC-SD-Wh4-ER-313. Rev. 1 

150 - 

1 2 0  -- 

90 -- 

60 

241-C-110 
I---- 

Thermocouple 3 
Elevation Unknown 

-- 

h 

r 
30 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

2414-1 10 
Thermocouple 4 
Elevation Unknown 

l 5 O I  1 2 0  

3 0  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Dag 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Ian 9,1996. 
D-56 



WHC-SD-WM-ER-313. Re\ 1 

241-C-110 
Thermocouple 5 
Elevation Unknown 

120 -- 

r 

30 1 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DM. 

241 4 - 1  10 
Thermocouple 6 
Elevation Unknown 

150 T 

_I 60 

30 1 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D M O  

Data OW from WHC Surveillance Analysis Cmputa System (SACS), Jan 9,1996. 
D-57 



WHC-SD-WM-ER-3 13. Rev 1 

_- 
241 -C-1 10 

Thermocouple 7 
Elevation Unknown 

150 - 

120 -- 

so 

60 

-- 

-- 

30 & 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-1 1 0 
Thermocouple 8 
Elevation Unknown 

30 L 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-58 



WHC-SD-WM-ER-313. Rev 1 

120 -- 
ii e 

g 9 0  
Q n 
E 
I- 

60 

30 7 

241 -C-1 1 0 
Thermocouple 9 
Elevation Unknown 

-- 

-- 

LL e 
- 90 

n 

f 
g 
f 
I- 

6 0  

150 T 

-- 

-- 

241-C-110 
Thermocouple 10 

Elevation Unknown 

30 k 
Jan-74 Jan-77 Jan-EO Jan-E3 Jan-86 Jan-E9 Jan-92 Jan-95 

Date 

Data obtained from WHC Survcillancc Analysis Computcr System (SACS), Jan 9,1996 
D-59 



WHC-SD-WM-ER-313, Rev 1 

-- 

150 

120 

so -- 

60 -- 

- 

-- 

241-C-110 
Thermocouple 11 

Elevation Unknown 

h 

30 c - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

Data obtamed from WHC SurveiUance Analym Computer System (SACS), Jaa 9,1996 
D-60 



WHC-SD-WM-ER-313. Rei 1 

241 -C-1 1 1 
Thermocouple 1 
Elevation Unknown 

i , 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-1 1 1 
Thermocouple 2 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC SurveiUance Analysis Computer System (SACS), Ian 9,1996. 
D d i  



WC-SD-W-ER-313. Rev 1 

_- 
241-C-111 

Thermocouple 3 
Elevation Unknown 

1 3 0  

40 C 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-1 1 1 
Thermocouple 4 
Elevation Unknown 

40 -!- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

__ ~ ~ 

Data obtamd from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-62 



WHC-SD-W-ER-313. Rev 1 

241 -C-1 1 1 
Thermocouple 5 
Elevation Unknown 

130 

100 

70  

- 

-- 

-- 

40 4 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Dae 

241-C-1 1 1 
Thermocouple 6 
Elevation Unknown 

40 i 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer Systcm (SACS), Jan 9, 1996. 
D-63 



WHC-SD-WM-ER-313. Re\ 1 

_- 
241-C-111 

Thermocouple 7 
Elevation Unknown 

130 - 

100 -- 

70 

- u. 0 - 
e 
c 

6 
f 
n 

I- 

-- 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

241 -C-1 1 1 
Thermocouple 8 
Elevation Unknown 

130 J 
i 

loo! 70 4w 
40 i 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-64 



WHC-SD-WM-ER-3 13. Re\ 1 

2414-1 11 
Thermocouple 9 
Elevation Unknown 

130 - 

100 

70  

-- 

-. 

4 0  4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Dote 

241-C-111 
Thermocouple 10 

Elevation Unknown 
130 T 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Dote 

Data obtained fiuk WHC Sumillance Analysis Computer System (SACS), Jan 9,19%. 
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WHC-SD-W-ER-3I;. Re\ 1 

241 -C-1 1 1 
Thermocouple 11 

Elevation Unknown 
130 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DM0 

Data obtained fim WHC Surveillance Analvsis Computer Systcm (SACS), Jan 9, 1996 
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WHC-SD-WM-ER-313. Rev 1 

2414-1 12 
Thermocouple 1, Riser 1 

Elevation Unknown 

100 

40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 Gl12 
Thermocouple 3, Riser 1 

Elevation Unknown 
130 j- 

loo t 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

~ 

Data obtamed from W C  SurvciUanm halysls Compw Systcm (SACS), Jan 9,1996. 
M 7  



WHC-SD-WM-ER-3 1:. Re\ 1 

-- 
2 4 1 4 - 1  12 

Thermocouple 4, Riser 1 
Elevation Unknown 

130 I 
e l 0 O J  

e 
c 

n 

70 

' -  40 c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-112 
Thermocouple 8, Riser 1 

Elevation Unknown 

70  -. I" 
40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from W H C  Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-68 



WHC-SD-WM-,ER-313. Re\. 1 

241-C-112 
Thermocouple 1, Riser 8 

Elevation 1.54 ft. 

70  

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-112 
Thermocouple 2, Riser 8 

Elevation 2.33 ft. 

4 0  
Jan-74 Jan-77 Jan-80 Jan43 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

Data obtained from WHC SuweiUaum Analysis Computer System (SACS), Jan 9, 1996. 
D-69 



WHC-SD-Wh4-ER-313. Rev 1 

-- 
241-C-112 

Thermocouple 3, Riser 8 
Elevation 3.16 ft .  

L 

70 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-112 
Thermocouple 4, Riser 8 

Elevation 3.99 ft. 

i 
40 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

Data obtained from WHC Surveillance AMIYSIS Computer System (SACS), Jan 9,1996 
D-70 



WHC-SD-WM-ER-313. Re\ I 

241 -GI12 
Thermocouple 5, Riser 8 

Elevation 4.82 ft. 
130 T 

i 100 - 

70 

40 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C- f 1 2 
Thermocouple 10, Riser 8 

Elevation 15.64 ft. 

l 3 O  T 

f = 100 
0- 

40 i - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance AJlalvsis Computer System (SACS), Ian 9,1996 
D-71 



WC-SD-WM-ER-3 13. Rev 1 

_- 
241-C-201 

Thermocouple 1 
Elevation Unknown 

120 - 

9 0  -- 

60 -- 

IT 

3 0  & 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

_- 
241-C-201 

Thermocouple 2 
Elevation Unknown 

30 -k- 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from W C  Sumillance Analysis Computer System (SACS), Jan 9,1996. 
D-72 



WHC-SD-WM-ER-313. Rev 1 

241-C-201 

Elevation Unknown 
Thermocouple 3 

120 - 

90 

60 

-- 

-- 

30 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241-C-201 
Thermocouple 4 
Elevation Unknown 

i 

i L 
30 4 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date L 
Data obtained fmm WHC Surveillance Analysis Computer System (SACS), Jan 9,1996 
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WHC-SD-WM-ER-3 13. Rev 1 

_- 
241 4-201 

Thermocouple 5 
Elevation Unknown 

120 - 

90 -- 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 
2414-201 

Thermocouple 6 
Elevation Unknown 

=,-I- \ 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Df4t0 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-74 



WHC-SD-WM-ER-315. Re\ 1 

241-C-201 
Thermocouple 7 
Elevation Unknown 

120 - 

90 

60 

-- 

-- 

30 -1 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-E6 Jan-89 Jan-92 Jan-95 

D a E  

241-C-201 
Thermocouple 8 
Elevation Unknown 

'lil 90 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Ian 9,1996. 
D-75 



WHC-SD-WM-ER-3I3. Re\ 1 

_- 
241-C-201 

Thermocouple 9 
Elevation Unknown 

1 2 0  - 

90 

60 

-- 

-- 

30 c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 
241 -C-201 

Thermocouple 10 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

-- 

Data obtained h m  WHC Surveillance Analysis Computer System (SACS), Ian 9,1996 
D-76 



WHC-SD-W-ER-313. Rei 1 

241-C-201 
Thermocouple 11 

Elevation Unknown 
120 - 

9 0  

60 

-- 

-- 

30 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

D m  

Data obtamed from W C  Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-I1 



WHC-SD-WM-ER-3 1;. Re\ 1 

- 

90 

6 0  

241 -C-202 
Thermocouple 1 
Elevation Unknown 

-- 

-- 

' ' I20  T 

I 
I =  e 

3 0  c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-202 
Thermocouple 2 
Elevation Unknown 

lZO i 
I 

Date 

30 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Jan 9,1996 
D-I8 



WHC-SD-WM-ER-313. Rev 1 

241 -C-202 
Thermocouple 3 
Elevation Unknown 

120 - 

9 0  

6 0  

-- 

-- 

30  4 
.Jaw74 Jan-77 Jan-EO Jan-E3 Jan-E6 Jan-E9 Jan-92 Jan-95 

Date 

241 -C-202 
Thermocouple 4 
Elevation Unknown 

6 0  lis’...j;”;r 
1 

30 4 
Jan-74 Jan-77 Jan-EO Jan-E3 Jan-E6 Jan-E9 Jan-92 Jan-95 

Date 

Data obtained fium WHC Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-79 



60 

.- 

-- 

WHC-SD-WM-ER-3 !3. Rev. 1 

241 4-202 
Thermocouple 5 
Elevation Unknown 

30 4 
Jan-74 Jan-77 Jan-EO Jan-E3 Jan-E6 Jan-E9 Jan-92 Jan-95 

Date 

9 0  

241 -C-202 
Thermocouple 6 
Elevation Unknown 

30 
Jan-74 Jan-77 Jan-E0 Jan-E3 Jan-E6 Jan-E9 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillaace Analysis Compuw System (SACS), Jan 9, 1996 
D-80 



WHC-SD-WM-ERJ 13. Re\ 1 

241-C-202 
Thermocouple 7 
Elevation Unknown 

i 

30 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

DEtO 

f 

241-C-202 
Thermocouple 8 
Elevation Unknown 

3 0  
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Dsto 

- 

Data obtamed from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996 
D-8 1 



WHC-SD-WM-ER-3 1:. Re\ 1 

_- 
241 -C-202 

Thermocouple 9 
Elevation Unknown 

1 2 0  - 

90 

60 

-- 

-- A 
3 0  4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-202 
Thermocouple 10 

Elevation Unknown 

i 

30 4 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtaured from WHC Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-82 



WHC-SD-WM-ER-3lj. Re\ 1 

8- 

241 4-202 
Thermocouple 11 

Elevation Unknown 

90  e - 1  
t 

t 
f 60 

30 , - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained 6om W H C  Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-83 



WHC-SD-WM-ER-3 13, Rex. I 

-- 
241-C-203 

Thermocouple 1 
Elevation Unknown 

1 

90  

6 0  

-- 

-- 

8 -  30 c 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Ja-1-92 Jan-95 

Date 

120 

9 0  

60 

3 0  

241 -C-203 
Thermocouple 2 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from WHC Surveillance Analysis Computer Systcm (SACS), Jan 9, 1996. 
D-84 



WHC-SD-WM-ER-31;. Rev 1 

241 4-203 
Thermocouple 3 
Elevation Unknown 

120 - 

90 

60 

-- 

-- 

30 4 - 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

241 4-203 
Thermocouple 4 
Elevation Unknown 

A- 
i 

30  
Jan-74 Jan-77 Jan-BO Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

Data obtained from WHC Surveillance Analysis Computer System (SACS), Ian 9, 1996. 
D-85 



WHC-SD-WM-ER-313. Rev 1 

-- 
241 -C-203 

Thermocouple 5 
Elevation Unknown 

-/-- 

I -  30 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

241 -C-203 
Thermocouple 6 
Elevation Unknown 

i 

f 
/- 

.,- I 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

Data obtained from W C  Surveillance Analysis Computer System (SACS), Jan 9, 1996. 
D-86 



WHC-SD-WM-ER-313. Rev 1 

- 
241-C-203 

Thermocouple 7 
Elevation Unknown 

€30 I* 
30 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

120 

90 

60 

30 

241-C-203 
Thermocouple 8 
Elevation Unknown 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Date 

__________ 

Data obtained h WHC Surveillance Analysis Computer System (SACS), Jan 9,1996. 
D-81 



WHC-SD-WM-ER-3 1,3. Rev. 1 

- 

90 -- 

6 0  

1 

-- 

241 -C-203 
Thermocouple 9 
Elevation Unknown 

L 

3 0  & 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

241 -C-203 
Thermocouple 10 

Elevation Unknown 

30 i 
Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data obtamed from W C  SurvciUance Analysis Computer System (SACS), Jan 9,1996. 
D-88 



WHC-SD-WM-ERJ 13. Rev. 1 

241 X-203 
Thermocouple 11 

Elevation Unknown 

f 

60 

“V I 

Jan-74 Jan-77 Jan-80 Jan-83 Jan-86 Jan-89 Jan-92 Jan-95 

Data 

Data obtained h n  WHC Surveillauce Analysis Computer System (SACS), Jan 9, 1996. 
D-89 



WHC-SD-WM-ER-313. Rev. 1 

4 

E- 1 



WHC-SD-WM-ER-5 13. Rev. 1 

8 
f _  

-7 

8 

Level linches) 
- 

E-2 



WHC-SD-Wh4-ER-3lj. Rev. 1 

1 

E-3 



WHC-SD-WM-ER-313. Re\.. 1 

74 

73 

72 

71 

e 

713 

E 6'4 
> 
f 6t9 

- 
U 

- 

686 

65 I 

- 
-- 

-- 

-- 

- -  

-. 

-- 

241 4 - 1  03 
Surface Level 

Maximum Wmrc. L.u.1 189 in. 

Auto ENRAF -- 
€4!; + 
.Jaw91 JuC9l Jaw92 Jul-gz J a m  Jui-93 Jab94 JuCM Jaw95 JUI-95 Jan-96 JUI-06 

Date 

241-GI03 
Surface Level 

Maximum Waste Lavd 189 in 

I 6!5 I 
Jlan-91 JuC91 Jaw92 J U W  Jaw93 JUG3 JawW JUCM Jaw95 JUI-95 Jaw06 JUI-96 

Date 

Data o b t u e d  from WHC Surveillance Analysis Computer Svstem (SACS), February 20, 1996. 



WHC-SD-WM-ER-313. Re\ 1 

74 

73 

77. 

71 

8 70 c 

569 
2 
f B  

67 

66 

65 

241 -C-103 
Surface Level 

Maximum Wan. Levrl 189 in 

+Manual ENRAF 

64 
Jan41 JuC91 Jan-92 JUCg2 Jaw93 JuMa Jaw94 JuCW J a M  JUl-95 Jan-96 JUCS 

Date 

241-C-103 
Surface Level 

Maximum Wan. Level 189 in. 
74 

73 T 
71 t 

66 6 7 1 1  
64 
Jaw91 JuCSl Jan42 J u W  Jaw93 JUC93 J a W  JuC94 Jaw95 JuC95 Jaw96 Jucg6 

Date 

Data obtamed from WHC Surveillance Analysis Computer System (SACS), February 20,1996. 

= I : ,  : : : : : ; ~ ; f 
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WHC-SD-WM-ER-3 13. Rev. 1 



WHC-SD-WM-ER-3 13. Rei 1 

241 -C-104 
Surface Level 

Maamurn Wan. Lovd 189 in 

Y 
E90 
I 
5 8 9  

88 

87 

86 

r -  Auio FIC 1 

8 5 +  i 

Jan-91 JUCSl Jan-92 Juldn Jaw93 Jul-93 Jaw94 J u W  Jaw95 J U M  Jan-% Jul-96 
D-8 

241 -C-I 04 
Surface Level 

Maximum Wa.1. Level 189 in. 

94 

e5c b 
Jan-91 Jul-91 Jaw92 JuC92 Jan-93 JUC93 Jm-94 J W  Jan85 JUC95 Jan-96 JG+% 

Date 

Data obtained from WHC Surveillance Allalysls Computer System (SACS), February 20, 1996 

E-I 



E 

241-C-105 
Surface Level 

Maximum Wasle Level 189 In. 

---+ + -- , 42L+---+- 40 Jan-91 Jul-91 Jan-92 Jul.92 Jan-93 Jul-93 Jaw94 ___ Jul-94 Jan-95 Jul-95 Jan 9E Jul I 9E 

Date 

Data obtained from WHC Surveillance Analysls Computer System (SACS), February 20, 1996 



WHC-SD-WM-ER-3 13. Re\. I 

241-C-105 
Surface Level 

Maximum Wan. Lovd 189 in. 

"1 

"I 
..e r I ~ I  

Jaw91 JUC9l Jaw92 JuCg2 Jan43 JuI-93 J.n-84 J u W  Jm-% Ju195 Jaw66 Jul-06 

Date 

241-C-105 
Surface Level 

Maximum Wan. Lwal 189 in. 

Jaw91 Jul-91 Jaw92 JUl-92 Jan43 Juco3 .I& Jucg4 J-95 Jul-95 Jaw96 JUCPS 

Date 

Data obtained from WHC Surveillance Aaaiysrs Computer System (SACS), February 20,1996 
1 42 
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WHC-SD-W-ER-313, Rev. 1 
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WHC-SD-W-ER-313. Rev 1 

241 Gl06 
Surface Level 

Urnrimurn Wan. L.vd 189 in. 

80 

79 j 
78 j 

:1/ 
70 

1 AuloENRAF -- 
: _ f  69 4 

Jaw91 JuI-91 J a m  Jul-bn J a m  J u W  Jan44 JUCW Jan95 JId-95 Jaws Jul-06 
Date 

241-C-106 
Surface Level 

Yax*num Wut. Lev4 189 h. 

T 

r-Auta FIC 

.. 

Jaw91 JuC9l Jm-02 JW92 Jan43 JUCDJ Jan-04 JuMU JVCSS J&% Jan-96 JWg6 

Date 

Data obtamed from WHC Surveillance Analps Computer System (SACS), Februaty 20,1996. 

E-1 1 



WHC-SD-WM-ER-3 13. Re\ 1 

E-I2 



WHC-SD-WM-ER-513. Rev. 1 

Level (inches) 

E-I3 



WHC-SD-WM-ER-312. Rei .  I 

1103 

101 

- 99 
m 
C e 97 - - 
z 95 
m 

93 - -  a 

- 
241 -C-107 

Surface Level 
Maximum Waste Lava1 189 in 

-. 

-- 

-- 

-- 

- -  Auto ENRAF -- 

91 89 i 
+ 

Jaw91 Jul-91 Jaw92 JuC92 Jaw93 JuC93 Jaw94 JuC94 Jan-95 JuC95 Jaw96 J u M  
Date - - 

24 1 -C- 1 07 

1117 

Surface Level 
Maximum Wa.1. Lovd 189 in. 

e87 

85 
Jaw91 Jul-91 Jan82 Jul-92 Jan-93 JuC93 Jaw94 Jul-94 Jaw95 Jul-95 Jaw96 JuCS 

Date - 
L ~ ; : : : ~ : ; ; ,  

- 
Data oblruned from WHC Surveillance Analysls Computer System (S -CS),  February 20, 1996 

E-14 



WHC-SD-WM-ER-513. Rev 1 

107 

105 

103 

101 

? @ Q  

e 97 
C - 

91 

89 

87 

241-C-107 
Surface Level 

Maximum W m e  L-vd 189 in. 

l t ~ s n u a i  ENRAF 

85 
Jaw01 JuC9l Jan42 ACgZ Jm-93 JuMk) .hM4 Jul-94 Jaws5 Jul-S Jan-% JuC% 

Data 

2414-107 
Surface Level 

Muurnurn Wmm. Lev.ll89 m. 

101 

~ ~~ __ 
Jan-SI JuC91 Jw9Z Ju4.92 J a m  Jucoj JmB4 Jul-94 Jaw65 Jul-a5 J a m  JuCg6 

Data 

Data obtiilned fmm WHC %uve~Ilance Andym Computer Systan (SACS), February 20,1996 
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WHC-SD-WM-ER-3 13. Re\-. 1 
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WHC-SD-WM-ER-3 12. Rev. 1 
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WHC-SD-WM-ER-3 15. Rev. 1 

I - 
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WHC-SD-W-ER-313. RCV. 1 

E-19 



241-C-112 
Surface Level 

Maximum Waste Lsvd 189 in, 

- 1  20 ; ' i  ~~~ f 

Jan-9t Jul-91 Jan-92 Jul-92 Jan-93 Jul-93 Jan-94 Jul-94 Jan-95 Jul-95 Jan 9f3 Jul grj 

Date 

Data obtained from WHC Surveillance Analysls Computer System ISACSI, February 20. 1996 



l!  

t r  

1: 

l i  

1 1  - 
h 

i o  
7 

1. 
9 

8 

7 

6 

5 

241-C-201 
Surface Level 

Maximum Waste Lsvd 286 In. 

Jan-91 Jul-91 Jan-92 Jul-92 Jan-93 Jul-93 Jan-94 Jul-94 Jan-95 Jul-95 Jan-96 Jul-96 

Date 

Data obtained from WHC Surveillance Analysis Computer System ISACSI, February 20. 1996. 
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- 
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WHC-SD-WM-ER-313. Rev. 1 



m 
h 
P 

18 

17 

16 

15 

14 

r 

g 13 

5 12 - 

241-C-204 
Surface Level 

Maximum Waste Lewd 285 in. 

Y 

7 1  t- -t-- I I 

Jan-91 Jul-91 Jan-92 Jul-92 Jan-93 Jul-93 Jan-94 Jul-94 Jal-95 Jut-95 Jan 9~ JUI 9~ 

Date 

Data obtained from WHC Surveillance Analvsis Computer System [SACS). February 20. 1996 



WHC-SD-WM-ER-3 13. Rev. I 

Intentionally left blank. 

F- 1 



2.006.300 Liters 
[530.000 Gallons] 

PUMP P I T  
241-CR-01A 

HEEL P I T  
241-CR-01 B 

SLUICE PIT 
241-CR-01C 

TC-Thermocouple 
Ref: WHC-SO-RE-11-053. 

WHC-SD-WM-TI-553. 

1-1  

CONDENSER 

P I T  ~ 

Rev. 9 
Rev. 0 

H-2-73340. Rev. 2 
H-2-37001. Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Grade Elevation 197.21 m l647.0ftl 

IWHC-SO-WM-TI-665 Rev. OAl 

m - 
4.04m I13.25111 

CONCRETE 

22.86m I75.00ftl- 

0.30m [ l  Oft1 
O..lOm [I ooftl-‘- 

CONCRETE 

I 5.4917 118.Oft1 

! , ,  

0.30m [ l .Oft l  i’ 6 3 5 m m  [1 /41n l  
STEEL LINER. W,’ 
3-PLY ASPHALTIC 
WATERPROOFING 

’ 
TOP Of DISH ELEVATION 

i7.94mm [5/16inl  185 9 3 m  [610.01t] 
STEEL LINER 

Ref. H-2-1744. Rev. 3 
C V I  73550. dwg 0-2 

NOT TO SCALE 

F-2 



WHC-SD-Wh4-ER-313. Rev. 1 

ISPARE/BREATHER FILTER W/ OFFSET ADAPTER ECN- 

Ref: WHC-SD-RE-TI-053. Rev.9 *WHC-SD-WM-TI-710, Rev.2 
WHC-SD-WM-TI-553, ReV.0 H-2-73340. REV. 2 

If there was e discrepancy between the documents and the drawings, the drawings 
shell take precedence. 
Comments placed in 11 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

Denotes risers tentatively available for sampling (Lipnicki 1995) 

F-3 



241 -6-1 02 

1 . 5.49m [18.Oftl Liner Height 

2.006.300 Liters 
[530.000 Gallons1 

HEEL P I T  
241-CR-028 CONDENSER 

NORTH 
241-CR-02A 

SLUICE P I T  
241-CR-02C 

TC-Thermocouple 
Ref: WHC-SO-RE-TI-053. Rev. 9 

WHC-SD-WH-TI-553. Rev. 0 
H-2-73342. Rev. 4 
H-2-37002. Rev. 1 

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

Ref: H-2-1744. Rev. 3 
C V I  73550. dwg 0-2 

N O T  TO SCALE 

F-4 



WHC-SD-W-ER-3 13. Rev. 1 

Ref: WHC-SD-RE-TI-053, Rev.9 'WHC-SD-WM-TI-710, Rev.2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in 11 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73342. Rev. 4 

Denotes risers tentatively available for sampling (Lipnicki 1995) 
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241 - E 1 0 3  
2.006.300 Liters 

[530.000 Gallons1 

PUMP P I T  
241-CR-03A 

HEEL P I T  
241-CR-036 

SLUICE PIT  
241-CR-03C 

CONDENSER 

P I T  9 
WHC-SD-WM-TI-553. Rev. 0 
H-2-73343. Rev. 4 
H-2-37003. Rev. 1 

T A N K  RISER L O C A T I O N  
Grade Elsvalion 196.5Drn f644.7111 
IWHC-SD-WM-TI-665. Rev. OA) 

ll%57 4wl.w& 
1 

CONCRETE -====+++\ 4.04m i l 3 . 2 5 f t l  

22.86m 175.00fll - 
O..lOrn [1.00fll 

CONCRETE 

5.49m I18.Dftl 11 Liner :Height 

+k. - 
0.30m 11.0ftl -! 6.35mm I l /4 in l  

STEEL LINER. W.' 

WATERPROOFING 3-pLy '4SPHALT1C L 7 . 9 4 m m  [5/16in] 

' /- 
TOP OF DISH ELEVATION 

185.32m 1608.Oftl 
STEEL LINER 

Ref: H-2-1744. Rev. 3 
C V I  73550. dug D-2 

NOT TO SCALE 
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WHC-SD-WM-ER-313. Re\ 1 

Ref: WHC-SD-RE-TI-053, Rev.9 *WHC-SD-WM-TI-710, Rev.2 

If there wes a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73343. Rev. 3 

Denotes risers tentatively available for sampling (Lipnicki 1995) 

E-I 



241 -c-I 04 
2.006.300 Liters 

[530,000 Gallons1 

NORTH 

HEEL PIT  
241-CR-04B 

SLUICE PIT  
241-CR-04C 

TC=Thermocouplc 

WHC-S7 -WM-TI-553. Rev. 0 
H-2-7.,244. Rev. 4 
H-2-37004. Rev. 1 

T A N K  R I S E R  L O C A T I O N  
Grade Elevation 197.30m 1647.3ftl 

(WHC-SO-WM-TI-665, Rev O A I  
Tmm - p-7 22.86m [75.00ftl - 4.04m [3.25ftl 

0.30m [1.00ftl 
CONCRETE 

5.49m 118.0111 
Liner Height 

STEEL LINER. W /  / 
TOP OF DISH ELEVATION-’ 

WATERI’ROOFING 1 7 . 9 4 m m  [5/16in] 185.93m 1610.0111 
STEEL LINER 

Ref: H-2-1744. Rev. 3 
CVI  73550. dwg D-2 

NOT T O  SCALE 

F-8 



WHC-SD-WM-ER-313. Rev 1 

II 241 -C-104 II 

Ref: WHC-SD-RE-TI-053, Rev.9 *WHC-SD-WM-TI-710, Rev.2 

If there wes a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in [I denote Engineering Change Notices (ECN) made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73344, Rev. 4 

Denotes risers tentatively available for sampling (Lipnicki 1995) 
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2.006.300 Liters 
[530.000 Gallons1 

CONDENSER 
HEEL P I T  . 

241-CR-058 

Dl 
SLUICE P I T  
241-CR-0% 

TC-Thermocouple 
Ref WHC-SO-RE-TI-053. Rev. 9 

WHC-SD-WM-TI-553. Rev. 0 
H-2-73345, Rev. 2 
H-2-37005. Rev. 1 

T A N K  RISER L O C A T I O N  
Grade Elevation 196.87m l645.9ftl 

IWHC-SO-WM-TI-665. Rev. O A I  

4.04m [13.25f i l  
CONCRETE 

j-=- 22.86m [75.OOftl- 
O..IOm [l.OOfll 

CONCRETL i r  
Liner Height 

F k  - 
O.3Om I 1  .Oft1 

6.35rnm [1 /4 in l  
STEEL ILINER. W /  

3-pLy '4SPHALT1C L 7 . 9 4 m m  [5/16,n] WATERF'ROOFING 

' /- 
TOP OF DISH ELEVATION 

185.62m [609.0fil 
Ref: H-2-1744. Rev. 3 STEEL LINER 

C V I  73550. dug D-2 

NOT T O  SCALE 

F-10 



WHC-SD-WM-ER-315. Re\ 1 

Ref: WHC-SD-RE-TI-053. Rev.9 *WHC-SD-WM-TI-710, Rev2 
WHC-SD-WM-TI-553, Rev.0 H-2-73345, Rev. 2 
H-2-72352, Rev. 0 

If there wes a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

* *  Created by ECN-103736. 
Denotes risers tentatively available for sampling llipnicki 1995) 

Created by FCN-54902 and H-2-72352; however, this was not mentioned in isolation 
drawing. 

* * * *  
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241 - C - l O E  
2.006.300 Liters 

[530.000 Gallons1 

HEEL P I T  
241-CR-068 CONDENSER 

14-TC 

TC-Thermocouple 
Ref: WHC-SD-RE-TI-053. Rev. 9 

WHC-SO-WM-TI-553, Rev. 0 
H-2-73346. Rev. 2 
H-2-37006. Rev. 1 

T A N K  RISER L O C A T I O N  
Grade Elevation 196.66m [645.2ftl 

IWHC-SO-WM-TI-665. Rev. OAI - 
n%%U +wkiw - 

i 

O.38m L1.25111 

22.86m [75.0Oftl- 
0.30rn [ l  .[)Oft] 

CONCRETE 

5.49m [18.Oft1 11 Liner ,Height 

0.30m [ l .Ott l  6.35mm [ 1 / 4 i n l  
STEEL LINER. W/ 

WATERPROOFING 185.32rn [608.0111 
TOP OF DISH ELEVATION 

STEEL LINER 
Ref: H-2-1744. Rev. 3 

C V I  73550. dwg D-2 

NOT TO SCALE 
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WHC-SD-WM-ER-313. Re\ 1 

Ref: WHC-SD-RE-TI-053, Rev.9 'WHC-SD-WM-TI-710, Rev.2 
WHC-SD-WM-TI-553, Rev.0 HI-2-73346, Rev. 2 
H-2-72352. Rev. 0 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in [I denote Engineering Change Notices (ECN) made against the reference 
drawings. 

Denotes risers tentatively available for samphng (Lipnicki 1995) 

Created by FCN-50547 wrlffen against H-2-7'2352 rev. 0. and FCN-54902. 
* * *  Created by ECN-103653. 
* * * *  
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241 - C - l 0 ' 7  
2,006,300 Liters 

[530.000 Gallons1 

TC=Thermosouple 

WHC-SD-WM-11-553. Rev. 0 
H-2-73347. Rev. 3 
H-2-37007. Rev. 1 

Ref: WHC-SD-RE-TI-053. Rev. 9 

T A N K  RISER L O C A T I O N  
Grade Elevation 197.27m l647.2ft l  

(WHC-SD-WM-TI-665. Rev. O A I  - e& Ww?d v 

22.86m [75.00ftl- 

Liner Helghi 

0.30m I 1  Oft] -! 

0.30m L1 .OOft] - 
CONCRETE 

6 3 5 m m  [1/4m1 

TOP OF DISH ELEVATION 
WATEPPROOFING 185.93m [610.0fil 

STEEL LINER 
Ref: H-2-1744. Rev. 3 

C V I  73550. dwg D-2 

NOT TO SCALE 
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WHC-SD-WM-ER-313. Rev 1 

Ref: WHC-SD-RE-TI-053. Rev.9 *WHC-SD-WM-TI-710, Rev.2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in [I  denote Engineering Change Notices (ECN) made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73347. Rev. 3 

Denotes risers tentatively available for sampling (Lipnicki 1995) 
Figure on H-2-73347 Rev. 3 shows riser 7 as Liquid Level Well "A' &table shows 
risar 6 as Liquid Level Well "A" and riser 7 as spare. For this documant, the table 
was chosen as the discription for risers 6 and 7. The table is from revision 2 and the 
figure from revision 1. 

* *  
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2 .OO 6.3 00 Liters 
[530.000 Gallons] 

lC=lhermocouple 
Ref: WHC-SO-RE-11-053, 

WHC-50-WM-11-553. 
H-2-73348. Rev. 2 
H-2-37008. Rev. 1 

WHC-SD-WM-TI-~~~, 
H-2-73348. Rev. 2 
H-2-37008. Rev. 1 

Rev. 9 
Rev. 0 

T A N K  RISER L0C.- T I O N  
Grade Elevation 196.87m [645.9ftl 

IWHC-SO-WM-11-665. Rev. O A )  - 

22.86m [75.00ftl - 
3.30m [l.OOftl-- 

CONCRETE 

5.49m I18.Oftl 

TOP OF DISH ELEVLTION 
185.62m 1609.. '., 

STEEL LINER 
Ref: H-2-1744. Rev. 3 

CVI 73550. dwg D-2 

NOT TO S C A L E  
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WHC-SD-WM-ER-3 13. Re\ I 

Ref: WHC-SD-RE-TI-053, Rev.9 'WHC-SD-WM-TI-710, Rev.2 

If there was a discrapancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in 11 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 U-2-73348, Rev. 2 

Denotes risers tentatively available for sampling (Upnicki 1995) 
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241 -c-I 09 

9 NORTH 

2.006.300 Liters 
[530,000 Gallons] 

SALT WELL 
PUMP PIT  

c 4  

TC=Thermocouple 
Ref: WHC-SO-RE-TI-053. 

WHC-SO-WM-TI-553, 
H-2-73349. Rev. 2 
H-2-37009. Rev. 1 

Rev. 9 
Rev. 0 

T A N K  RISER L O C A . T I O N  
Grade Elevation 196.63m L645.1 ftl 

IWHC-SD-WM-TI-665, Re,. O A I  - emil Wmk 

~ 

0.38rn [1.25ft1 4.04rn I13.25111 CONCRETE 

22.86rn [75.00ftl - 
0.3Orn 11 . O O f l l  4 

CONCRETE 

5.49rn I1B.Oftl 

6 .  - 

S X L  LINER. W/ 
3-PLY ASPHALlIC 
WATERPROOFING 

TOP OF DISH ELEVATION 
185.32rn [608.0ftl 

STEEL LINER 
Ref: H-2-1744. Rev. 3 

C V I  73550. dwg D-2 

N O T  TO SCALE 
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WHC-SD-WM-ER-313. Re\ 1 

241-C-109 

Ref: WHC-SD-RE-TI-053. Rev.9 *WHC-SD-WM-TI-710, Rev.2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices (ECNI made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73349, Rev. 2 

Denotes risers tentatively available for sampling (ILipnicki 1995) 
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.- 241 - G I  1 id 

2.006.300 Liters 
[530.000 Gallons1 

Rev. 9 
Rev. 0 

T A N K  R I S E R  L O C A T I O N  
Grade Elevaiion 197.1 4m I646.8f11 

IWHC-SO-WM-TI-665. Rev. OAI - 
7wAl w4i& 

4.04m [13.25ft1 

22.86m [75.0Oftl- 

5.49m [ I  &Oft1 
Liner Height 

0.30m Il.OOft1 -- 
CONCRETE 

O.3Om I1.0ftl 
6 .‘5mm [ l  /4in] 

STEEL LINER. W/ 
3-PLY ASPHALTIC 
WATERPROOFING 

TOP OF DISH ELEVATION 
185.93m L610.0ftl 

STEEL LINER 
Ref: H-2-1744. Rev. 3 

C V I  73550. dwg D-2 

NOT TO SCALE 
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WHC-SD-WM-ER-3 13. Re\ I 

Ref: WHC-SD-RE-TI-053, Rev.9 *WHC-SD-WM-TI-710, Rev.2 
WHC-SD-WM-TI-553, ReV.0 H-2-73350, REV. 4 

If there was e discrepancy between the documents Hnd the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices IECN) made against the reference 
drawings. 

Denotes risers tentatively available for sampling (Lipnicki 1995) 

F-2 1 



2.006.300 Liters 
[530.000 Gallons1 

Gir NORTH 

Rev. 9 
Rev. 0 

H-2-73341. Rev. 2 
H-2-37011. Rev. 1 

T A N K  R I S E R  L O C A T I O N  
Grade Elevation 196.90m 1646.Oft1 

(WHC-SO-WM-TI-665.Rev. OAI - 
lWAm v ++w- 

<Fr2> 4.04m 13.25111 

22.86m 175.00ftl - 
0.30m [ I  .00ftl 

CONCRETE 

5.49m I18.Oftl 11 Liner :Height 

F k  - 
0.30m Il.Ottl J 6.35mm 11/4inl ’ /” 

STEEL LINER W/ / 
TOP OF DISH ELEVATION-’ 

WATERPROOFING 3-PLY AsPHALrlc 1 7 . 9 4 m m  [5/16in] 185.62m 1609.0ftl 
STEEL LINER 

Ret: H-2-1744. Rev. 3 
C V I  73550. dwg 0-2 

N O T  TO S C A L E  
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WHC-SD-WM-ER-3 1 :. Re\ 1 

Ref: WHC-SD-RE-TI-053, Rev.9 'WHC-SD-WM-TI-710, Rev.2 
WHC-SD-WM-TI-553, Rev.0 H-2-73341, Rev. 2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in 11 denote Engineering Change Notices IECN) made against the reference 
drawings. 

Denotes risers tentatively available for sampling (1-ipnicki 1995) 
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9 NORTH 

241 -c-I 112 
2.006.300 Liters 

[530.000 Gallons1 

SALT WELL I 
PUMP P I T  

TC-Thermocouple 
Ref: WHC-SO-RE-TI-053. 

WHC-SO-WM-11-553. 
Rev. 9 
Rev 0 

H-2-73351. Rev. 4 
H-2-37012. Rev. 1 

T A N K  R I S E R  L O C A T I O N  
Grade Elevation 196.60m I645.0ftl 

IWHC-SO-WM-11-665. Rev OA) - 
22.86m 175.00ftl - 

0.30m 11  .OOftl 
CONCRErE 11 

5.49m 118.Oftl 
Liner ,Height 

, _  

0.30m [ t . O f t j  J A/ 6.35mm I 1  / 4 i i l  
STEEL LINER. W/ 
3-PLY ASPHAL1 I C  
WATERPROOFING 

TOP OF D I S H  ELEVATION 
185.32m [608.0ftl 

Ref: H-2-1744. Rev. 3 
i7.94mrn I5/16inl 

STEEL LINER 
C V I  7 3 5 5 0 .  dwg D-2 

N O T  TO SCALE 
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WHC-SD-WM-ER-3 15. Rev. 1 

Ref: WHC-SD-RE-TI-053. Rev.9 *WHC-SD-WM-TI-710, Rev.2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73351, Rev.4 

Denotes risers tentatively available for sampling Lipnicki 1995) 
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208,200 Li ters  
[55,000 Gallons1 

NORTH 

Ref: WHC-SO-RE-TI-053. Rev. 9 
WHC-SO-WM-TI-553, Rev. 0 
H-2-73352. Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 197.21 m [647.0ftl 

MEMBRANE 
0.30m [l.OOftl 

CONCRETE 

1 .  

Liner Height 

0.33m [1.08ftl 
CONCRETE 

6.35mm [ 1 /4  in 
STEEL LINER 
1 "  BANROCK 
BLANKET ALONG 
SIDE WALLS 

0.15m [6inl 

TOP OF DISH ELEVATION-- 
185.32m L608.Oftl 

Ref: H-2-1744. Rev. 3 
CVI-73550. dwg 0-20 

NOT TO S C A L E  

F-26 



WHC-SD-WM-ER-3 13. Rev. 1 

Ref: WHC-SD-RE-TI-053, Rev.9 *WHC-SD-WM-TI-710, Rev.2 

If there was a discrepancy between the documents end the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices (ECNI made against the reference 
drawings. 

WHC-SD-WM-TI-553, Rev.0 H-2-73352, Rev. 2 

Denotes risers tentatively available for sampling (Lipnicki 1995) 
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208.200 Li ters  

Ref WHC-SO-RE-TI-053. Rev 9 
WHC-SO-WM-TI-553. Rev 0 
H-2-73353.  Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 19'7 2 1 m  1647 Oftl  

MEMBRANE 
0 3 0 m  Il.OOft1 

6 3 5 m m  11/4 in 
STEEL LINER 
1 BANROCK 
BLANKET ALONG 
S I D E  WALLS 

/ 0 1 5 m  16inlt 

TOP OF DISH ELEVATION-- 
1 8 5  3 2 m  I608 Oftl 

Ref: H-2-1744.  Rev 3 
C V I - 7 3 5 5 0 ,  dwg 0-20 

NOT TO SCALE 

F 2 E  



WHC-SD-WM-ER-313. Rev 1 

Ref: WHC-SD-RE-11-053, Rev.9 'WHC-SD-WM-TI-710, Rev.2 
WHC-SD-WM-11-553, ReV.0 H-2-73353, Rev. 2 

If there was a discrepancy between the documents arid the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices (ECN) made against the reference 
drawings. 

Denotes risers tentatively available for sampling (Lipnicki 1995) 
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241 -c -233  
208,200 Liters 

NORTH 

[55.000 Gallons1 

Ref: WHC-SD-RE-TI-053. Rev. 9 
WHC-SD-WM-TI-553. Rev. 0 
H-2-73354. Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 197.21 m 1647.0ftl 
I- - 

- 3-PLY ASPHALTIC -1 MEMBRANE 

/ . I 1  m 1[13.50 f t l  
0 30m [ l  . O O f t l ~  

CONCRETE 

TOP OF DISH ELEVATION-J’ 
185.32m [608.0ftl 

Ref: H-2-1744. Rev. 3 
CVI -73550.  dwg 0-20  

NOT TO SCALE 

F - 3 0  



WHC-SD-WM-ER-313. Re\ 1 

241 -C-203 

Ref: WHC-SD-RE-TI-053, Rev.9 'WHC-SD-WM-TI-710, Rev.2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placed in I1 denote Engineering Change Notices IECN) made against the reference 
drawings. 
+ 

WHC-SD-WM-TI-553, ReV.0 H-2-73354. Rev. 2 

Denotes risers tentatively available for sampling ilLipnicki 1995) 
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208,200 Liters 
[55.000 Gallons:l 

NORTH 

Ref: WHC-SD-RE-TI-053, Rev. 9 
WHC-SD-WM-TI-553. Rev. 0 
H-2-73355. Rev. 2 

T A N K  R I S E R  L O C A T I O N  
Approximate Grade Elevation 19'7.21 m L647.Oftl 

MEMBRANE 

0 .33m L1.08111- 
CONCRETE 

6 .35mm [1/4 in 

BLANKET ALONG 
SIDE WALLS 

TOP OF D I S H  ELEVATION--/ 
185.32m L608.Dftl 

Ref: H-2-1744. Rev. 3 
CVI -73550.  dwg D-20 

NOT TO S C A L E  
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WHC-SD-WM-ER-315. Rev I 

I1 N3 II 3' II UlNLET LINE V163, SEALED IN DIVERSION BOX 241-C-252 11 
II N4 II 3' II IIINLET LINE V162, SEALED IN DIVERSION BOX 241-c-GJ 

Ref: WHC-SD-RE-TI-053. Rev.9 'WHC-SD-WM-TI-710, Rev.2 
WHC-SD-WM-TI-553, Rav.0 H-2-73355, Rev. 2 

If there was a discrepancy between the documents and the drawings, the drawings 
shall take precedence. 
Comments placad in 11 denote Engineering Change Notices (ECNI made against the reference 
drawings. 

Denotes risers tentatively available for sampling (Lipnicki 1995) 
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WHC-SD-WM-ER-313. Rev I 
I 

C TANK FARM PHOTOS 

TANK # MONTAGE # I ORICWUAL PHOTO SET # DATE 

241 -C-101 

241-C-102 

241 -C-103 

241 -C-104 

241 -C-105 
241 -C-106 

241 -C-107 

87-06971 )11/17/87 

86242 4/5/79 

9401 1379-40CN 
9401 1379-39CN 

9401 1379-38CN 

9401 1379-37CN 

9401 1379-36CN 
9401 1379-1 5CN 

241 -C-109 

G-1 

9401 1379-1 6CN 

241-C-110 

241-C-111 

241-C-112 

241-C-201 

241 -C-202 

241 -C-203 

241-C-204 

86-05264 811 2/86 

86-08030 12/9/86 

9401 1379-1 7CN 

9401 1379-1 8CN 

9401 1379-19CN 

9401 1379-58CN 
9401 1379-57CN 

9401 1379-56CN 

9401 1379-55CN 



BEST AVAILABLE COPY’ 
G-2 



/ 
Unknown 

BEST AVAILABLE COPY 

S.l,W.II s c r a m  Unknown 

i Unknown 

241-C-101 
rim0 date: I I - I l - H l  



WHC-SD-WM-ER-313, Rev. 1 

G-4 



WHC-SD-WM-ER-313, Rev. 1 

G-5 



\ 

I yl 

. c  
c 

WHC-SD-WM-ER-313, Rev. 1 

J 

,j 



f 
L 



WHC-SD-WM-ER-313, Rev. 1 

f 

... 

, 

G-8 



WHC-SD-WM-ER-313. Rev. 1 

G-9 



WHC-SD-WM-ER-313, Rev. 1 

N 

F 
I z- I 
N - 

G-10 



\ 

a 

WHC-SD-WM-ER-313, Rev. 1 

8 

G-11 



WHC-SD-WM-ER-313, Rev. 1 

e .>& 

i 
4 

G-12 



WHC-SD-WM-ER-313, Rev. 1 

G-13 



WHC-SD-WM-ER-313, Rev. 1 

\ 

k 
0 
0 

W 
rn 

f 
G-14 



WHC-SD-WM-ER-313, Rev. 1 

e 
/ d  

4 
Y 

G-15 



WHC-SD-VIM-ER-313, Rev. 1 

G-16 



WHC-SDWM-ER-313, RCV. 1 

Hanford lank Chemical and Radionuclide hventories: 
HDW Model Rev. 3 

Stephen F. Agnew 
Jams Boyer 
Robert A. COrblfl 
Tomsita E. Duran 
John R. FitzPatnck 
Kenneth A. Jurgensen 
Theodore P. Ortu 
Bonnie L. Young 

Chemical Science and Technology Division 
Los Alamos National Laboratory 
Los Alamos, NM 87545 

May 1996 

Executive Summary 

tanks is the third major revision in a developing model Called the Hanford Defined Waste (HDW) model. This model is 
composed of four pans: 
1) a compilation of transaction records for all the tanks called the Waste Status and Transaction Record Summary 
(WSTRS); 
2) a derivation called the Tank Layer Model (TLM) of solids histories for each tank based on primary additions of 
waste; 
:3) a calculation of supernatant blending and concentration with the Supernatant Mixing Model (SMM); and 
4) a combination of process information along with some transaction information to derive compositions for about fitty 
Hanford Defined Wastes (HOW'S). each of which has both sludge and supernatant layers. 

This estimate for the chemical and radionuclide compositions of the 177 Hanford High Level Waste storage 

All  of this information is combined together in a spreadsheet to produce total chemical and radionuclide 
cornpositions for each tank's waste as well as a composition for its TLM and SMM blends. Furthermore. each tank's 
inventory is also represented by a linear combination of TLM sludges and SMM supernatants, each expressed in kgal 
(of original waste. Thus, the genealogy of each tank's waste car1 be traced back to the plant and process from which it 
derived. These estimates comprise some 33 non-radioactive species and 4 radionuclides, Po-239, U-238, Cs-137. and 
Sr-90. The 33 non-radioactive species in the model are Na. AI, Fe, Cr, Bi, La, Hg. Zr, Pb. Ni, Sr(stable), Mn, Ca. K. OH, 
nitrate, nitrite, carbonate, phosphate, sultate. silicate, F, CI. citrate, EDTA, HEDTA, glycolate, acetate, oxalate, DBP, 
butanol, ammonia, and ferrocyanide. 

Also reported are total site inventories for DST's. SST's, as well as the total inventory of waste placed into cribs 
and trenches from the waste tanks during the history of Hanfordl. These estimates do not cover all waste addlions to 
cribs since many streams went into the cribs directly from the plants. Such streams as stack scrubbing and process 
condensates were otten sent directly to cribs from the plants. 

Tank leaks represent a very small amount of the total waste. Many 'leaks' are not actually measured volumes 
and are only assumed to have occurred at some nominal value. This is because ground activity occurred in the vicinity 
of a tank even though there was no measurable change in its inventory. HDW estimated leak inventory. then, does not 
provide for leaks that did not have a measurable effect on inventory. Only those leaks that actually resulted in a 
measurable volume loss from a tank are included in the leak estimate. 
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1. Background 
One of the most important tasks involving the Hanford waste tanks is the estimation of those tanks contents. 

Such estimates are very important for three reasons: first, to establish safety limits during intrusive activities associated 
with these tanks; second. to establish a planning basis for future disposal: and third, to allow assays from one tanks 
waste to be used to validate. compare, and assess hazards among other tanks with similar waste inventories. 

' 

it is clear that direct assays of tank wastes will always be an important and ongoing need for the Hanford tanks. 
However, it is equally clear that it will be very difficult if not impossible to adequately address all issues with respect to 
waste tanks by sampling and assay alone. Representative sampling is undoubtedly the most difficult aspect of denving 
tank inventories from assays alone. Both the extremely heterogeneous nature of tank waste and the limited access 
provided by riser pathways to waste in these seventy-five foot diameter underground tanks contribute to difficulties in 
using assays alone to derive tank inventories. Furthermore, there are safety issues, such as elevated amounts of 
soluble organic in dry nitrate waste, that are difficult to address by sampling alone since they could involve relatively 
small inaccessible regions of waste within a tank. 

Finally, in order to make sense out of the highly variable results that ?+ten come from a tank's waste assays, it 
is necessary to couch those results in t e r n  of the particular process and sto:age history of that tank. The HDW model 
estimates provide just such a needed sitewide framework for each of the 177 Hanford tanks. 

II. Approach 

that derives from a variety of sources. From this dataset. a balanced 'ank-by-.ank quarterly summary transaction 
spreadsheet is derived called the Waste Status and Transaction Record Summary (WSTRS). At the end of each 
quarter, all tanks' volumes are reconciled with their reported status at that time and in the process, unknown 
transactions are recorded to accommodate otherwise unexplained gains or losses at the end of each quarter. 

The HDW model is described schematically in Fig. 1. The model beaw with a process and transaction dataset 

Using these fill records, the Tank Layer Model (TLM) provides a definition of the sludge and salt cake layers 
within each tank. The TLM is a volumetric and chronological description of tank inventory based on a defined set of 
waste solids layers. Each solids layer is attributed to a particular waste addition or process. and any solids layers that 
have unknown origin are assigned as such and contribute to the uncertainty of that tank's inventory. The TLM simply 
associates each layer of sludge within a tank with a process waste addition. As indicated in Fig. 1, the TLM analysis 
depends only on information from WSTRS. 

The Supernatant Mixing Model (SMM) is an algorithm written in C+t and installed as a spreadsheet macro that 
describes the supematant and concentrates within each of the tanks. The SMM uses information from both WSTRS 
and the TLM and describes supernatants and concentrates in terms ot kgal(1 kgal = 1.000 gal) of each of the process 
waste additions. 

. 

Together the WSTRS, TLM. and SMM define each tanks waste in terms of a linear combination of HDW 
sludges and supernatants. In order to provide information on the elemental composition ot each tank, the Hanford 
Defined Wastes (HDW'S) cornpositions describes each of the HDWs based on process historical information. Each 
HDW has both supernatant and sludge layers, its total amount of waste set by WSTRS. and its sludge volume 
determined by the TLM. Thus, the HDW compositions depend on all pnor model components-processltransaction 
dataset, WSTRS. TLM. and SMM. 

Each tank's total inventory is calculated as 

t l q  hdw 3' smqj hdw I" 
tnnki = J +L- 

SlVOli SIlVOli 
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TProcessnransaction Dataset 1 

Transaction 
Record Summary 
-tank farm I 

transactions 
from 1944-pres. 

--salt cakes 
--layer chronology 

Supernatant Mixing 
Model 
-assume ideal mixing 
-sum of HDW su's 

A- 
I Tank Inventory Estimates I 

HDW-Hanford 
Defined Wastes 

-two layers for each HDW 
-48 HDWs 

> 7 BiPO4 
> 5 Uranium Recovery 
> 4Redox 
> 21 Purex 
> 2Thoria 
> 4 Salt Cakes 
> diatomaceous earth (DE) 
> cement(CEM) 
> DWandN . > NIT 

Fig. 1. Schematic of overdl strategy. 

where 
mnki = composition vector for tank i 
hdwf = composition vector for HDW sludge j 
hdwj*" = composition vector for HDW supematant j 
tlrnij = kgal of hdw sludge j for tank i 
srnrnij = kgal of hdw supematant j for tank i 
SlVOli = sludge kgal for tank i 
SUVO~ = supernatant concentrate kgal for tank i. 
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The first term is the TLM solids inventory and is reported as 

- 
SlVOl, 

tank:' = ' 
while the second term is the SMM inventory reported as 

suvol, -. tank? = ' 
These inventory estimates for each tank also appear in the Historical Tank Content Estimate reports for each of 

four quadrants.' 

Ila. Approach-Waste Status and Transaction Record Summary 
The WSTRS is a spreadsheet of qualifie:. ill recordsz with information extracted from Jungfleisch-833 and 

Anderson-914, and checked bi 3gden Environmental and LANL against quarterly Summary reports. The WSTRS 
reports, although largely representative of the waste histories of the tanks, are nevertheless incomplete in that 
there are a number of unrecorded transactions that have occurred for many tanks. Included within the WSTRS 
report, then, is a comparison of the tank volume that is calculated based on the fill records that are present in 
WSTRS with the measured volume of each tank. This comparison IS made for each quarter to record any 
unknown waste additions or removals that may have occurred during that quarter. 

The Rev. 3 estimates include new information from the Logbook Datasets and have extensive revisions in 
the latter four evaporator campaigns: 242-S (Si and 52) and 242-A (A1 and A2). The Logbook Dataset contains 
extremely detailed tank level information from about 1975 to 1992 and has allowed Rev. 3 to accomodate the 
blending that occurred during these campaigns. In Rev. 1, each campaign's waste was blended over many years 
of operation, then concentrated in one single step and distributed over all the bottoms receivers. In comast, Rev. 
3 blends the evaporator concentrates on about a quarterly basis thereby providing much better representation of 
these evaporator campaigns. 

'Brevick, C. H., et al.. 'Historical Tank Content Estimate of the Northeast (Southwest, Northwast, Southeast) Quadrant of the 
Hanford 200 East Area.' WHGSD-WM-ER-.NB thru 352, Rev. 0. June 1994. 

* (a) Agnew. S. F.. et al.. 'Waste Status and Transaction Record Summary for the NE Quadrant" WHGSD-WM-TI-615, Rev. 
1, October 1994 (b) Agnew. S. F.. et al. 'Waste Status and Transaction Record Summary for tha SW Quadrant, ' WHC-SD- 
WM-TI-614. Rev. 1. October 1994. (c) Agnew. S. F.. et al. 'Waste Status snd Transaction Record Summary for the NW 
Quadrant,. WHC-SD-WM-TI-669. Rev. 1. October 1994. 

3(a) Jungfleisch. F. M. 'Hanford High-Level Defense Waste Characterizationd Status Report,' RH-CD-1019. July 1980. 
(b) Jungfleisch, F. M. 'Supplementary Information for the Preliminary Estmation of Waste Tank Inventories in Hanford 
Tanks through 1980,' SD-WM-TI-058, June 1983. (c) Jungfleisch. F. M. 'I'reliminary Estimation of Waste Tank Inventories 
in Hanford Tanks through 1980,' SD-WM-TI-057. March 1984. 

4Anderson, J. D 'A History of the 200 Area Tank Fams,' WHC-MR-0132. June 1990. 

5Brevick ana Gaddis. 'Tank Farm Logbook Dataset.' in preparation. 
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Transactions were added to WSTRS to resolve the many unknown level changes for each quarter 
according to a set of rules resulting in an updated WSTRS that is known as Rev. 3. This unknown transaction 
resolution was only completed for all unknowns larger than 50 kgal, although many smaller transaction unknowns 
were accommodated as Well. The following rules were used for unknown transaction resolution for the varlous 
tank categories. 

Evapomtor feed and bottoms receivers: 

by sending wastes to or receiving wastes from an evaporator feed tank for tanks identified as either 
bottoms receivers or feed tanks for those campaigns. 

Self-concentrating ranks: 

to these tanks are assigned to condensate or water, respectively. 

Sluicing receivers: 

resolved by either sending or receiving from the sluicing receiver tank for that campaign. Unassigned 
losses from the sluicing receivers. then, are sent directly to the process. 

Salt-well pumping and stabilization: 

resolved by sending waste to the active salt well receiver at that time. 

Historical use of tank: 
If none of the above rules apply. then the historical use of the tank is used to assign the transaction. 

For example, C-105 was used as a supematant feed tank for the CSR campaign and supplied -1,500 kgal 
per quarter for several years. However, there is one quarter (1971q2) where ClO.5 loses 1,748 kgal 
without an assigned transaction. Because of C-105's pmcess history, this transaction is assigned to CSR 
feed. Likewise. there are a number of large supematant losses in A and AX F a n s  during sluicing for 
sludge recovery. These supematant losses are assigned as feed to AR. which are the slurries transferred 
to AR Vault for solids separation, washing, dissolution, arid feed to SRR. 

During an evaporator campaign, unknown waste transfers at the end of each quarter are resolved 

Certain tanks in S. SX. A. and AX f a n s  wem allowed to sell concentrate. Any losses or additions 

For tanks associated with a sluicing campaign (either UR or SRR), unknown transactions are 

If an unknown loss occurs during salt well pumping stabilization of a tank, then the unknown is 

The transaction data sei has sometimes an arbtrary and non-unique order for transactions within each 
quarter. This transaction order has been largely resolved for the period 1975-present. but not for all of the 
remaining tanks for this estimate. Thus, a certain 'historical' error is present in these DST estimates that is largely 
related to transaction ordering errors from 1945-1975. These emrs are not very serious for the DST's, since 
much blending has occurred since 1981, butthis transaction ordering should be completed for the entire history of 
Hanford in order to determine how it will affect tank inventories. 

Ilb. Approach-lank Layer Model (TLM) 

solids that reside within those tanks. The TLW7 is generated by reconciling the reponed solids levels from WSTRS 

%) Brevick. C. H., at al.. 'Suppofing Document for Me Wiorical Tanlr Content Estimate for A Tank Farm,' WHCSD-WM- 
ER-308, Rev. 0. June 1994. Likewise, reports and numbers for each farm am as follows: AX is 309, B is 310, BX is 31 1, BY 
is 312. C is 313, S is 323, SX is 324. and U is 325. These supporting documents contain much of the detailed information for 
each tank farm in a concise format, all released as Rev. 0 in June 1994. 

'Agnew, S. F.. et al. 'Tank Layer Model  (TLM) for Northeast. Southwest, and Northwest Quadrants.' LA-UR-9e4269, 
Februaty 1995. 

The TLM a solids layer model that uses the past fill history of each tank to derive an estimate of the types of 

-- 
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for each tank (as shown in App. C) with the solids volume per cent expected for each primary waste addition (see App. 
A). Note that a solids model has already been extensively used at Hanford to estimate sludge and salt cake 
accumulation, the results of which are reported8 monthly. 

There are some tanks that the HDW model assumes a different waste Inventory than that reported in Hanlon. 
This differences come aboutbecause of the difficulties that are often encountered in determining the remaining 
inventory in tanks with large surface heterogeneities. Also shown in App. C, then, are a list of tanks for with their 
Hanlon volumes and their adjusted volumes used for the HDW estimates. The sources of these discrepancles are a 
series of reports about stabilized tanksg 

The TLM is a volumetric and chronological description of tank inventory based on the HDW sludges and 
salt cakes. Each solids layer is attributed to a particular waste additioii or process. and any solids layers that have 
unknown origin are assigned as such and contribute to the uncertainty of that tank's inventory. The TLM simply 
associates layers of solids within each tank with a waste addition or a process campaign. 

The TLM us; i the information obtained from the transaction history for each tank to predict solids 
accumulations. Thesa predictions are made for three categories of waste tanks. The first category involves 
primary waste additions, which are the waste additions from process plants directly into a waste tank. The primary 
waste transactions are used along with solids volume reports for each tank to derive an average volume per cent 
solids for each HDW type. The solids accumulations are, then, also assigned to a particular HDW for the tanks 
where the solids information is missing or inconsistent. 

A second category of waste is that where solids accumulate as a result of evaporative concentration of 
supernatants. All solids that accumulate in such tanks occur after they have been designated as 'bottoms' 
receivers. These solids are assigned to one of four salt cakes, which are defined as blends over entire evaporator 
campaigns. The four salt cakes are BSltCk, TlSltCk. BYSltCk and RSltCk, are all defined as HDWs. The latter 
five evaporator campaigns T2, S1, S2. Al. and A2 all result in waste c:oncentrates that are defined differently for 
each tank within the SMM. 

The third category of waste is that where solids accumulate due to tank to tank transfers of solids. This 
category allows solids to cascade from tank to tank, for example, or accounts for solids lost dunng routine 
transfers, as was common with decladding wastes CWR and CWP. 1C , or FeCN sludges. 

The results of the TLM analysis are a description of each tank's solids in terms of sludge and salt cake 
layers. Although interstitial liquid is incorporated within the composition for sludges and salt cakes, any residual 
supematants that reside in these tanks above the solids are described by the SMM. The output of the TLM, then, 
can only be used to predict the inventory of the sludges and each of four salt cakes that reside within waste tanks. 
These TLM results are inserted into the WSTRS record and are used by the SMM in considering excluded 
volumes for mixing of waste supernatants. 

Not all of the transactions that have occurred in the past are faithfully recorded by the WSTRS data set. 
Therefore, WSTRS is an incomplete document with many missing transactions. However, the two critical pieces of 
information that are used in the TLM analysis are the primary waste additions and the solids level measurements, both 
of which are well represented in WSTRS. 

8Hanlon. 8. M 'Tank Farm Surveillance and Waste Status and Summary Report for November 1993, "WHCEP-0182-68. 
February 1994, published monthly. 

(a) Swaney. S. L. Waste Level Discrepancies between Manual Level Readings and Current Waste Inventory for Single 
Shell Tanks," Internal Memo 712242-93-038, Dec. 10, 1993. (b) Boyles. V. C. Boyles -ingle Shell Tank Stabilization 
Record," SD-RE-TI-178 Rev. 3. July 1992. (c) WeHy. R. K. Waste Storage Tank Status and Leak btection Criteria," S D  
WM-T1.356, September 1988. 
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The missing transactions largely involve tank-to-tank trarlsfen within WSTRS. These missing transactions. 
which are salt cake, salt slurry, and supernatant. do lead to a larger uncertainty for the compositions of the 
concentrated products from evaporator operations. As many as :25% of all transactions may be mlssing from thrs data 
set, perhaps as many as 6040% of these missing transactions are associated with the evaporator operations. 
Although this information might be recovered in the future. the HDW model strategy at this time resolves as many 01 
these unknown transactions as possible with the rules stated above. 

Sludge Accumulation from Primary Waste 
The TLM analysis associates a solids volume percent (~01%) with each primary Waste stream. These 

solids voI% are those that are consistent with the solis volumes reported in Anderson-91 by comparing those 
solids accumulations with the primary waste additions that are recorded in WSTRS. The result of this analysis is a 
solids volume percent for each waste type with a range of uncertainty associated with the inherent variabiltty of the 
process. 

Not all of the waste types have adequate solids reports associated with them. For these waste types, a 
nominal value is assigned basad on similarity to other waste types where there exists a solids ~01%. For example, 
a total of 810 kgal of Hot Semi-Works waste (HS) was added to several tanks in C Farm, but these additions only 
constituted a small fraction of the total solids present in any of these tanks. Therefore, a nominal 5 vol% solids is 
assigned for that waste type. 

Each TLM spreadsheet table shows the primaty waste additions and the solids from those additions 
based on the characteristic vol% for that waste type. The TLM compares this prediction with the solids level 
reported for the tank and indicates either an unknown gain or loss for this tank. Once a layer is 'set' in the tank, 
its volume appears in 'Pred. layef and type in 'Layer type'. thus comprising a chronological layer order from the 
bottom of a tank to the top, where each layer is described in terms of a volume and a type. Note that lateral 
variations are not accounted for in this model, and therefore this imodel only derives an average layer thickness. 
The TLM does not include any lateral distribution of those layers, which can in some cases can be quite extreme. 

There are two main sources for variations in the solids vol% for each waste type. First, there is an 
inherent variability in each process stream, which is largely attributable to process variations. Second, solids can 
be added to or removed from tanks by inadvertent (or purposeful) entrainment during other supernatant transfers. 
In addition to these sources of variation. there are a number of other minor sources of solids changes such as 
compaction. subsidence following removal of salt well liquid, and dissolution of soluble salts by later dilute waste 
additions. Other solids variations may be due to metathesis and other chemical reactions within the tanks, such 
as degradation of organic complexants over time. 

The TCM assigns solids changes to variability when they fall within the range established. If a change in 
solids falls outside of this range, the TLM associates the gain or loss of solids with a waste transfer to or from 
another tank or to dissolution of soluble salts in the upper existing solids layers. 

Diatomaceous EattWCement 
Diatomaceous Earth. an effective and efficient waste sorbent material, was added to the following waste 

storage tanks BX-102 (1971), SX-113 (1972). TX-116 (1970), TX-117 (1970), TY-106 (1972). and U-104 (1972). 
The additions of diatomaceous earth were used to immobilize residual supernatant liquid in tanks where the liquid 
removal by pumping was not feasible. The conversion factor in the TLM for Diatomaceous Earth (DE) is 0.16 
kgaVton and Cement (CEM) or (CON) is 0.12 kgallton. The CEM waste was only added to one tank, BY-105 
('t977). 

San Cake Accumulation 
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Once a tank becomes a 'bottoms' receiver, the TLM assumes; from that point on that any solids that 
accumulate are salt cake or salt slurry. Salt cake can be any one of four difterent types. dependlng on which 
evaporator campaign created it. These are B (242-B), T1 (early 242-l), BY (ITS #1 and #2 in BY Farm). and R 
(Redox self-concentrating tanks). Table 2 describes the various evaporator campaigns that resulted in 
concentration of waste and precipitation of solids at Hanford. For salt cake accumulation, the TLM assumes that 
all of the solids reported are salt cake. Two other minor evaporation campaigns involved use of Redox and B 
Plant evaporators for tank wastes. These minor campaigns have been associated with T2 or S1 campaigns, 
respectively. 

The HDW modal assigns waste of the five later campaigns for 242-T. 242-S, and 242-A evaporators as 
concentrates within the SMM. These later concentrates correspond roughly to what is known as double-shell 
slurry ( DSS) or double-shell slurry feed (DSSF), although their early concentrates are often referred to as salt 
cake as Well. 

Ilc. Approach-Supernatant Mixing Model (SMM) 
The third step is to describe the composition of supernatants arid concentrates within each of the tanks 

(note that interstitial liquid is part of the TLM sludge and salt cake definitions, not the supernatant). To accomplish 
this, an ideal mixing model has been developed, called the Supernatant Mixing Model. This model describes 
supernatants in terms of original kgal (1 kgal = 1.OOO gal) of each of the HDW supernatants. The SMM is a very 
critical part of the definition of waste in double-shell tanks (DWs) where a large fraction of the waste supernatants 
now reside. For single-shell tanks, the SMM contributes largely to the composition of concentrated wastes. A 
block diagram of the SMM approach is shown in Fig. 2. The fundamental assumptions used for this model are 
ideal mixing of each tank's free supernatant volume throughout its history. In particular, the volume of solids 
layers within each tank defined by the TLM are excluded from mixing with any supernatant additions. In addition. 
all evaporator feed to and from 242-A, 242-S, and the latter 242-T operations are treated as free supernatant in all 
tank transactions. 

The SMM calculation reads transaction information from WSTRS. sorts it to a date Order, and performs a 
transaction by transaction accounting of all of the tank waste transactions for the history of Hanford. This 
algorithm accounts for residual solids accumulation as per the TLM above. 

The SMM provides a description of each tank's free Supernatant and supernatant concentrate based on a 
linear combination of Hanford Defined Waste (HDW) supernatants. The HDW supernatants have been reported in 
the Waste Status and Transaction Record Summaries for that tank. This linear combination of HDW supernatants 
represents a total volume that is usually larger (sometimes smaller) than the actual volume of free supernatant 
within each tank. This is because active evaporation (or dilution) of the waste during its history. 

Each tank's SMM waste vector is expressed in terms of a linear combination of HDW supernatants. which 
in turn are used to predict a chemical and radionuclide inventory with s compositions provided by the HDW (or other 
sources). The SMM does not allow mixing with TLM solids that have precipitated from pnrnary waste streams. 
However, those solids that resulted from the later concentrator operatlons 242-A, 242-5, and latter 242-T, are 
treated as supernatants within the SMM. 

SMM and TLM Output Tables 
The output of the Supernatant Mixing Model is a table whose column headings are the HDWs and auxiliary 

wastes and whose rows are the waste tanks and processes. The auxiliary wastes are water, unk, swliq. and gas 
and do not appear on the HDW waste list. These auxiliary wastes are used for tracking of unknowns, evaporator 
runs, and gas retention in waste concentrates. The SMM table's columns (see App. D) show the HDW distribution 
among the tanks and processes for a particular time. These are given in kgal of original HDW supernatant. The 
linear combination of HDW supernatants represent a total volume that is usually larger (but sometimes smaller) 
than the actual volume of free supernatant or concentrate within each tank. The reason that the SMM volume 
differs from the tank volume is because of active evaporation or dilution of a tank's waste. 
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The TLM tables are also shown in App. C and follow roughly the same format as the SMM tables. There is 
no concentration effect with the TLM solids and so the row sum cd the TLM for each tank is equal to the TLM 
volume for that tank. 

Ild. Approach-lianford Defined Wastes (HDW) 

Hanford Defined Wastes'o (HDWs). The HDWs begin with inprrts of radionuclide and stable chemicals, both of 
which are used to define the total species in each waste stream (see Fig. 3, campaign and chemicals added). 
These total species are then separated into two layers, a sludge and a supernatant. that result in different 
concentrations of species for the two layers. 

The fourth step in the strategy is to provide chemical and1 radionuclide concentrations for each of the 

Each species is precipitated according to a single point solubility and ions precipitated in more than one 
salt are simply successively precipitated. Thus, the solids that precipitate are merely representative of the actual 
solids and are not meant to reflect the actual solids distribution. Because the supernatant is also present in the 
interstices of the sludge layer, this 'supernatant" is included within the sludge composition. The solubility of each 
species is set by a macro that, when run on the HDW spreadsheet. adjusts the fraction precipitated parameter so 
that the supernatant concentration is equal to or less than the target solubility. 

The sludge and supernatant compositions are each expressed in moVL for the stable chemicals, with 
water and TOC as Wph and radionuclides in pCig and CK. respectively. Each waste is kept in ion balance 
according to the oxidation states assumed for that species. The sludge and supernatant layers are also 
expressed in terms of ppm composition, for which are kept a mass balance as well. However, the 

I0Agnew, S. F.. et al.. 'Hanford Defined Wastes: Chemical and Radionuclide Compositions.' LA-UR-94-2657, Rev. 2. 
September 1995. 
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Supernatant Mixing Model 
Block Diagram 

ead transaction record: - 
tankid (tank.1-177, outx's, 178-216). year, quarter 
transaction tvm fxin=l .rec=2,cond=3,outx=4,stat=5) 
transaction iolunie 
(trans. tank, 1-1 77),(trans.loc., 178-216).(DWXT, 207-261) 

- 
xin: 
add volume to tank 
add waste to SMM HDW 
add HDW solids to tank's TLM, subtract from SMM 
ret: 
add volume to receiver 
add scaled SMM vector to recTank 
subtract volume from sender tank 
subtract scaled SMM vector from sendTank 

SMM Data Set 

; E f ? Y Y q  
lm- fl 
1W uw( YIM lC1 1C2 PASF : : l c m !  

cond 
subtract volume from tank 

OUtX' 
subtract volume from tank 
subtract from SMM vector 

stat: 
if statwol 

add volume to tank 
add unknown to SMM HDW 
log to descrepancy file 

if statcvoT 
subtract volume from tank 
log to descrepancy file 

end of evaporator campaign: 
calculate campaign input waste volume 
calculate campaign reduced waste volume 
distribute salt cake to bottoms tanks, add to TLM, subtralct from SMM - 

ext transaction 

- end in 1993q4 
Fig. 2. Block Diagram of SMM algorithm. 

mass balances are limited by differences among water, oxide. and hydroxide with the various solids to only within 
&Yo. 
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Block Diagram of HDW Spreadsheet 

-fuel processed 
-exposure 
-total waste 
-average waste rate 
-Pu extraction efficiency 
-nuclide source temS 
-solids vol% 

Species Total (mollL). pp. 7-9 Y 

-mostly based on tons fuel 
-others concentration 
-NaOH added to neutralize 

'p. 1 refers to Appendix pages 
with HDW spreadsheets. 

I I I  T T I  I 
1 A 

I 
repeat until 
su* species 

match targets 

v 
Fraction Pmcipitated as solids, pp. 22-24 solubility macro 

or by hand 

(Ssu = supernatant) 

4 
(Sludge (ppm). pp. 25-27 > 

calculat 
as we 

average! 

(Supernatant (ppm). pp. 29-30 

2 
L 

blends 
ghted 
of HDW 

Supernatant to Evaporator Campaigns, 
Nltrata to NMte to Ammonia Radiolysh. 

AR and CSR Waste Blonds, pp. 31-33 
Flg. 3. Block Diagram of HDW spreadsheet. 
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111. Results and History of Revisions 
Appendix E shows the composition and inventory for each of the 1TI  Hanford Waste tanks. Each tank IS 

described by three tables and each table comprises three columns of information. Two columns describe the analyte 
concentrations as moVL and ppm and the third column expresses the tank inventory in kg or MCi (1 MCi = le6  Ci). The 
three tables represent TLM solids blend, SMM liquids blend, and total icomposlte tank concentrations and inventories. 
The TLM solids composition and inventory represents the volume average blend of all of the TLM solids layers. Note 
that among the TLM solids definitions are four salt cake concentrates: B, T1, R. and BY. Therefore, the TLM solids 
inventory definition includes sludges and some salt cake. 

The second table for each tank represen:s the SMM composite inventory for liquids and Concentrates. This 
table represents inventories from evaporator concentrates termed T2. S1. S2, Al. and A2. Note that these 
concentrates actually include a lot of solids but are treated nevertheless as homogeneous mixtures that can be 
pumped, blended, and moved to other tanks as though they were liquid. 

The HDW model provided its first estimates in June of 1994 at; Rev. 0 for the NE and SW quadrants. This 
early revision was based on single waste types for salt cake and salt slurry for the entire site. Revision 1 was actually 
the first complete site inventory and was completed in Fall of 1994 for lthe three SST quadrants, NE, SW, and NW. while 
Rev. 1 for the DSr SE quadrant was completed in March 1995. These estimates included many bug fixes and other 
corrections and aiio included additions tor process vessel corrosion source terms (adds Fe, Cr, and Ni) as well as a 
hard water Ca source term. However, the Cs-137 and Sr-90 inventoricts were calculated too high by about 20% and all 
evaporator campaigns were blended into multi-year composites. These evaporator blends were an improvement over 
the single waste types for salt cake and salt slurry in Rev. 0. but still represented an approximation for individual tanks. 
Essentially. these evaporator blends were excellent representations of the total waste into a campaign and its total 
volume reduction, but were distributed across pehaps ten or twenty different slurry receivers that were involved in each 
campaign. 

The next step with the HDW Estimates, Rev. 2, was an attempt to express the five later evaporator campaigns 
on a tank by tank basis. The SMM provided the waste concentrate nistory step by step throughout each of the 
evaporator campaigns. Revision 2.1 represents a bug fix in the spreadsheet that incorrectly calculated water and TOC 
and another problem with miscalculatior in SX Farm. This revision was based on the HDW Rev. 2 compositions, which 
had improved the Cs-137 and Sr-90 inventory calculation and had incllided chloride and potassium source terms that 
piggyback on the NaOH additions. Various other bug fixes and changes and additions were a mercury source term 
used in the decladding process, adjustments on the wastes from UR (Uranium Recovery), slight realignments of 1C and 
2C waste campaigns. and other minor changes. Revision 2 also reduced the process vessel corrosion source term 
(Fe, Ni. Cr) for early BiP04 wastes and decladding wastes consistent with the fact that these processes were much 
less corrosive than either Purex or Redox. 

The Ret. 2.1 estimates nevertheless had some problems. The most significant problem was .ie incomplete 
transaction records for the later evaporator Campaigns caused incorrect distribution of waste concentrates. In 
particular, some tanks were impossibly over concentrated (Na in excess of 16-17 mom), while other slurry receivers 
were more dilute than they should have been. It was clear that there were severe problems in waste misdirection with 
Rev. 2. 

To correct these problems, the Rev. 3 estimates have extensively modified WSTRS by adjusting the evaporator 
transactions to blend on a per quarter basis and for some quarters. wastes have been blended on an even finer time 
scale. This improvement in the transaction record was largely accomplished by use of a draft version of the Logbook 
Datasets, constructed by ICF Kaiser for WHC and not yet published. Also used is an extensive set of reports from 
evaporator operations for 2424 and 242-T. Unfortunately, there was is lack of detailed information about the 242-T 
evaporator operation. 

The overall inventories for the analytes have not changed significantly except for lead, manganese. and 
oxalate. Lead site inventories increased dramatically in Rev. 3 since these estimates included the lead coating that 
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covered each fuel slug. This turns out to be a major source of lead in the waste tanks and the total lead inventory 
increased from 3 to 280 mT There was also an error in the concentration of manganese in OWW2. which upon 
correction lowered the manganese site inventory from 219 to 39 inT The oxalate inventory increased from 23 to 69 mT 
because of a decrease in its solubility limit. Since 224 waste supematant was all cnbbed, decreasing oxalate solubility 
retains more in the waste tanks and this was the only oxalate souirce t e n  

IV. Uses and Limitations of HDW Model Estimates 
The HDW Model Rev. 3 estimates represent a Hanford site inventory based on process history that is 

compatible with the waste types, compositions, and prmessing history of the site. The total site estimates will not 
change appreciably in the future unless the wastse Source terms for the various waste Streams change, but it is still 
possible that changes in the transaction record will alter the inventory estimates of individual tanks. All estimates are 
valid as of 1-1-94 and Sr-90 and Cs-137 are both decayed to the same date. Therefore, these estimates do not 
account for the latest evaporator campaign in '95-96, which moved end blended large amounts of waste supernatants 
in the DSTs. 

The HDW estimates are the first complete, total, ion and mass balanced inventory estimates yet provided on a 
per tank basis. As such, they have immediately shown that: site sodium inventory has been traditionally overestimated 
by about one third. Whereas previous site estimates for sodium were around 71.000 mT (mT = metric tonnes). the 
HDW estimate show only 40,000 mT are actually now in either the DST's or the SSTS. This difference is largely due to 
the large amount of waste supernatant that was sent to crib, some.20.000 mT. but is also due to more subtle double 
counting of waste stream chemicals that has occurred in the past. 

These estimates have also shown an increase in the iron inventory, which the HDW model now estimates at 
1,830 mT (1,610 in the SST's and 220 in the DST's) as compared to previous estimates of 710-730 mT. These total 
site estimates are shown in App. E along with estimates for individual tanks. 

The site inventory estimates include totals for waste sent to the cribs as well as totals for leaks with measurable 
volume losses. Note that the leaks from waste tanks are only a small fraction of the total inventory sent to the ground, 
constituting only 10% of the 2.2 MCi of CdSr activity and only 2% of the 48 kg of Pu that was sent to the soil column. 
Thus. the amount of activity intentionally sent to the soil column dwarfSthe activity inadvertently placed into the ground 
by leaks and spills. 

blending averages for waste supernatants that were processed during each quarter. The actual blending that occurred 
during these quarters may not be exactly represented in this approximation. This blending error then contributes to the 
overall vanability in the waste predictions. 

There are still problems with these estimates. The evaporator blending and SMM approach naturally produce 

Another problem with the HDW model is that precipitated solids from waste concentration do not remain in the 
slurry receiver during evaporator runs. That is, liquid that is drawn from each bonotn6 tank following cooling is always 
removed as a blend of the total concentrate. This leads to an under concentration of the bonoms receiver and 
correspondingly an over concentration of tanks that receive and further blend and concentrate the recycled liquors. 
This effect systematically shifts concentrate from early receivers Yo later receivers and therefore increases the variability 
of the estimates by introducing a systematic bias in early versus late concentrates. 

V. Uncertainty for the HDW Estimates 
There are two main origins of variability within the HDW modebprocess variability (results in variability of 

hdw's) and transaction variability (results in variability in tlm and smm factors). Since process variability affects the 
HDW compositions and transaction variability affects the SMMITLM factors, these two variabilities will be additive 
in the final inventory estimates. 
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Quantification of Process Variability 

and therefore of HDW compositional variability, the two sources of waste rate variabilrty are: 
Starting with the hypothesis that the waste rate variability is the most direct measure of process variability 

1) Rework processing. For a given amount of fuel processed during a campaign, early batches needed to 
be reworked more often than later batches because the separations failed to achieve the necessary 
decontamination or separation factors. Note that for rework, the chemicals in the waste scale linearly with the 
waste volume but the radionuclides will be diluted by increasllg rewonk: 

2) Ancillary processing resulting in primary waste dilution. There are many ancillary waste streams that 
derive from various cell cleanup and vessel cleanout activities. These activities by and large add very little or no 
chemicals or radionuclides to the waste stream. Therefore, to a first approximation, this variability simply dilutes or 
concentrates the waste stream. This dilution or concentration simply changes the relative supernatant and sludge 
inventories of each component. 

This approach completely neglects chemical source term variability. which derives from measurement 
ermn during processing. This variability is in the range 34% and will therefore be bounded by the two main 
sources noted above. 

The variability of every process waste rate will actually be a cornbination of rework and ancillary processing 
and there is little information about what this combination is. Assuming that the amount of chemicals used scales 
linearly with the volume of the waste produced for rework processing, the waste compositions within each tank will 
actually be independent of the amount of process rework (radionuclides, however, will be reduced in concentration 
by the increase in rework.) 

This approach subtracts a linear trend from each waste rate due to rework over the period of a campaign 
and makes the assumption that the resultant variability of the waste composition is wholly attributable to ancillary 
processing. This results in waste composition variabilities that should be equal to or greater than the true waste 
composition variabilities. In principle, the HDW model would need more information to assign the correct fraction 
of waste rate variability to process rework. 

With these assumptions in hand, an uncertainty for each HDW (Yanford Defined Waste) can be derived by 
resolving each HDW analyte for its upper and lower limits. An RSD (F.?lative Standard Deviation) for each HDW 
results in a set of upper and lower compositions for each component of each HDW. Note that these relative 
variabilities will be different in 0.. neral from the overall RSD for each HDW. This is because of the fact that the 
solution concentrations of semi-soluble species are directly linked to their sludge inventories. 

Finally, there is a fundamental correspondence 'qat rela!es a tank's waste voiume to a corresponding waste 
stream variability. That is, if a tank contains 75 kgal 01 
calculated for the time that it took to deposit that 75 kgal of sludge. 

waste sludge, then the waste rate variability must be 

This is a very important point. A manifestation of waste heterogeneity within a tank is that the larger the 
waste sample taken from a tank, the more representative that sample will be to the mean value for that waste 
type. The waste rate variability quantitates that relationship. It means that the smaller the sample of waste in an 
assay, the less representative that assay will be for tha tank contents ,and therefore a larger margin will occur for 
comparison of that assay to the HDW estimates. Conversely, tne larger the amount of waste sampled, the better it 
will represent the tank's waste and the smaller will be the margin for HDW estimate comparisons. 

There are fourteen tanks in S and SX Farms that hold nearly all of the R1 sludge, averaging 75 kgal each. 
Thus, each tank's sludge represents about two quarten worth of accumulation. and the variability is 12%. ranging 
from 10-16% depending on exactly how much sludge is in a given tank. 
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Most of the R2 waste sludge is on average distributed 30 kgal each among 7 tanks. At 30 kgal, the 
variability will be 13%. and will range from 10-1636 for that set of tanks as well. It is interesting to note that despite 
the very different Redox campaigns, the waste rate variabilities are very similar. 

There are two basic parameters from this variability analysis: a waste rate vanability and a waste rate trend. 
The waste rate variability represents a dilution of all species while the waste rate trend does not change the 
chemical composition at all. since chemicals added remain proportlonal to waste volume. On the other hand, 
there will be a bias in the radionuclide concentration through a campaign as a result of the waste rate trend. 
Radionuclides will be more dilute early in the campaign and more concentrated late in the campaign. Thus, there 
is an extra source of variability for radionuclides within each campaign that is tied to the waste rate trend 
parameter. 

For example, the waste rate trend for R1 is +73% of the mean over the campaign, which places an effective 
RSD for the radionuclides at +50%. Thus, while the chemical cornposition variability for these tanks is within an 
RSD of *12%, the radionuclides vary with an RSD of +SO%. 

Quantification of Transaction Variability 

course, inaccurate transaction information. As regards to inaccurate information, it is not possible to derive meaningful 
uncertainty estimates about what is not known. Therefore, variability estimates are only possible for the first two 
contributions. 

There are three contributions to transaction variability; evaporator blending, concentrate carryover. and of 

Evaporator blending and concentrate carryover are now Imth approximations used within the HDW model. 
Evaporator blending assumes that all of the waste feed for a given time can be blended together and reduced in volume 
as a blend and then transferred to a bottoms receiver. In reality, this process was continuous feed and continuous 
volume reduction. 

Concentrate carryover is an approximation within the HDW model whereby all liquids that are removed and 
recycled to the evaporator from a bottoms receiver are assumed 'to be homogeneous mixtures of the entire concentrate 
inventory of each tank. This approximation is valid for dilute wastes but increasingly invalid as wastes are 
concentrated. That is, waste concentrates are returned to the tariks from the evaporator and allowed to cool, sediment, 
and gel. Then, residual liquid is removed from these tanks and often reblended and further concentrated. The HDW 
model allows concentrated waste to be "carried ove? into later receivers because of its assumptions and limitations. 
This represents a second major source of variability within the model, but it only affects concentrates. 

Although these arguments provide a basis for transaction1 variability esimates. the task is not yet completed and 
therefore are not yet included in HDW Rev. 3 estimates. 

VI. Summary 
The HDW Rev. 3 estimates are the latest in a developing model of the tank waste inventories at Hanford. The 

HDW model variability estimates are not yet complete and the comparison of HDW estimates with analytical assays is 
also in progress. Both of these tasks are ongoing and represent 'the 'bottom line' for the model validity. 

Note, though, that comparison of HDW model results with assay data is more complex than just comparing one 
estimate with another. To derive a tank inventory from assay data for waste samples from within a tank is not a trivial 
task in and of itself. The extremely heterogeneous wastes within each tank make representative sampling problematic 
and this is compounded by limited access to the tank waste. Therefore, when comparing inventory estimates based on 
waste assays with the HDW model. one is actually comparing one model with another model and both models have 
significant uncertainties. Therefore, comparisons are onen more effective if they are made among tank groups with 
similar process histories. Such grouping strategies can be very important in comparisons between assay data and 
HDW predictions. 
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Column Headings 
Tank 
Year 
Qtr 
Meas. solids 
Solids change 

Pred. layer 
Layer type 
Waste volume 

Appendix C. 

TLM Working Spreadsheet 
May 1996 

Descriptions 
tank number 
year of transaction 
quarter of transaction 
reported solids from Anderson-91 in kgal 
calculated solids based on primary fill record or difference 
between solids records 
kgal predicted layer now in tank 
Defined Waste Type for that layer 
summation of primary waste additlions calculated for this 

The TLM (Tank Layer Model) is a volumetric and chronological description of tank inventory based on the 
HDW sludges and salt cakes. Each solids layer is attributed to a particular waste addition or process, and any 
solids layers that have unknown origin are assigned as such and contribute to the uncertainty' of that tanks 
inventory. Many of these unknown layers are assigned as per the history of each tank and Such assignments are 
included in the TLM table in parentheses. The TLM for each tank simply associates layers of solids within each 
tank with a waste addition or a process campaign. Each tank's history is summarized by rows and its primary 
waste additions are all indicated. 

The bolded entry in the Pred. layer column is the volume in kgal of each residual layer and the Layer Type 
column has information on the HDW assignment for that layer. This is the information that is used in WSTRS, 
which adds TLM solids layers to each tank accordingly. These result, then, also appear in the S M M L M  tables in 
App. D. The TLM working spreadsheets are grouped by quadrant. which is a roughly geographical grouping of 
tanks that has been useful in the HDW model development. 

The level discrepancies between the HDW Model-TLM and the Hanlon report are listed at the end of the 
appendix. These are given for volume differences greater than 10 kgals. Volume differences greater that 50 
kgas were changed in the HDW Model and the new value is listed. This is further described in the Approach 
section (TLM) of the main text. 

NE Quadrant (A, AX, B, BX, BY, C) 

I time period 
I various details of each calculation Comments 
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date of Max. TOC 
TOC wt% now 
Max. H a z .  Index 

Appendix D. 

SMM I TLM Volumes Tables 
March 1996 

The S M M  (Supernatant Mixing Model) provides a descniption of each tank's free supernatant and 
supernatant concentrate based on a linear combination of Hanford Defined Waste (HDW) supernatants. The 
output of the S M M  is an table whose column are the HDWs andl whose rows are the tanks and processes that 
hold HDW inventory. The fill of the array are composition row vectors for each tank or process and are all given in 
kgal (1 kgal = 1 ,OOO gal) of original HDW. The row sum of this table represents a total volume that is usually 
greater than the actual volume of free supernatant or concentrate within each tank. This difference is because of 
active evaporation or dilution of waste sometime during its histoiy. 

The TLM table correspondingly provides composition row vectors for the TLM sludges for each tank. In 
contrast to the SMM. the row sum of a tank's HDW sludges does equal the total volume of the sludges predicted 
by the TLM. This value may be still be different from the actual solids level reported for a tank because the salt 
cakes from later evaporator campaigns are treated as concentrates and therefore predicted by the SMM. 

The tank cornposition table provides a description of each tank's SMM cornposition in terms of per cent of 
HDW supernatants in rows that sum to 100%. The HDW distribution table gives per cent distribution of each 
HDW supernatant in columns summing to 100%. 

S M M  Rev. 3 

TLM Rev. 3 

of its history 
date when maximum 10C Wh occurred 
present TOC wt% in the tank 
maximum Hazard Index experienced by the tank for 

-- 
supv01 

I tank or that went to a secondary process or crib 
I kgals of supematant in the tank or that went to 

rocess or crib 
tlmvol 
tankvol 

8ssume trfc 

Max. TOC Wt% 

total traffic for a tank or process year to date 
total traffic from assumed transactions for a tank or 

maximum TOC WPA experienced by the tank for all 

I all of its history 
I present Hazard Index inow Haz. Ind. now 
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Appendix E. 

Inventory Estimates 
May 1996 

Each tank's inventory estimate is given in three tables: TLM Solids Composite. SMM Composite. 
and Total Inventory Estimates. Furthermore, each table expresses arlalyte average csncentration as rnollL 
or pprn as well as kg or MCi inventories. Total B -e inventories in Mmols and kg are also shown for Rev. 2 
as well as for previous revisions, Rev. 1 and Re\. 2. These site inventories are further broken down into 
DST. SST, Crib, and Leak destinations. 
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