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. This report prepared especially for Archive TIR on 1/5/00

Some of the reports herein may contain data that has not been reviewed or edited. The data
will have been reviewed or edited as of the date that a Tank Interpretive Report (TIR) is
prepared and approved. The TIR for this tank was approved on December 21, 1999.

Tank: 241-U-105
Sampling Events:

Reports: :
Tank Interpretive Report

Constituent Groups:
Anions
Inorganics
Metals/Nonmetals
Organics
PCBs
Physical Properties
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Table 1-1. Decision Variables and Criteria for the Safety Screening DQO, the Organic

Organic 30,000 pg C/g dry Highest sample from solids
Complexant weight 32,900 pg C/g (Core 136,
Organic Test Plan | 45,000 ug C/g dry segment 7)
_ _ weight Supernatant = 30,700 pg C/g
Wi, water Organic 1/ weight perc it Lowest sample = 10.0%
Complexant (Core 133, segment 9, upper half)

Organic Test Plan | 0.022 [fuel (in J/g)
1,200] wt%, or

>20 wt% —
Total alpha Safety Screeni~~ 1.0g/L Highest sample = 0.11
| activity (Core 133, segment 9, lower half)
“1~mmable gas | Safety Screening | 25% of LFL Q% nf TFL (maximum)

Organic Complexants DQO: Does the possibility exist for a point source ignition in the waste
followed by a propagation of the reaction in the solid/liquid phase of the waste?

The data requirements for the organic complexant issue are documented in Data Quality Objective to
Support Resolution of the Organic Complexant Safety Issue (Turner et al. 1995), the Organic Test
Plan (Meacham 1995), and the Memorandum of Understanding for the Organic Complexant Safety
Issue Data Requirements (Schreiber 1997). Energetics by DSC, TOC, and sample moisture analyses
were conducted to address the organic complexant issue.

The data indicate that a propagating reaction in the waste is unlikely and not a concern. This issue was
closed for all tanks in December 1998 (Owendoff 1998). The DSC and TOC analyses were performed
on all samples from cores 131, 133, and 136; the results are summarized in the evaluation of the safety
screening DQO and in Table 1-1. Two samples had TOC values that exceeded 3.0 weight percent on a
dry-weight basis: the upper half of segment 7, core 136, and the only supernatant sample from the core
sampling event. The supernatant sample had a dry-weight TOC content of 3.07 weight percent. All
dry-weight TOC values were below the 45,000 ng/g (dry weight basis) threshold for the organic
complexant DQO. The mean moisture content of the core samples ranged from 10.0 to 44.7 weight
percent; the mean moisture content of the solid sample that exceeded 3.0 weight percent TOC (upper
half of segment 7, core 136) was 29.8 weight percent.

Hazardous Vapor Screening DQO: Do hazardous storage conditions exist associated with gases and
vapors in the tank?

The vapor safety screening DQO (Osborne and Buckley 1995) addresses two issues. The first is
vapor fl-——ability. ™ - issue was already discussed in the evaluation for the safety screening
DQO. For the period of March 1995 through June 30, 1999, McCain (1999) reports that the largest
SHMS hydrogen concentration detected in the headspace of tank 241-U-105 was 3,680 ppmv. This
value is below the action limit for hydrogen of 6,250 ppmv (Estey 1998). Sniff data obtained
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The most recent photographs of tank 241-U-105 were taken July 7, 1988. The 1988 photographic
montage of the tank 241-U-105 interior shows the tank surface as a mixture of liquid and yellow-white
salt-like material. In addition, a salt-like crust shaped like a crescent moon is visible against the tank
wall. At the time the photographs were taken, the tank contained approximately 1,580 kL (418 kgal)
of waste. Because the tank has been inactive, the photographs should reflect the current appearance of
the tank waste.

c:\temp\question2.doc
Tank Comparisons

Qu-<tion 3: What other tanks have similar waste types and waste behaviors, and how does
know.edge of the similar tanks contribute to the understanding of this tank?

Tank 241-U-105 is the second in a line of three cascading tanks, including tanks 241-U-104 and
241-U-106. From process knowledge, tank 241-U-105 is expected to contain, from the tank bottom
up, a MW heel, T2 saltcake, and S2 saltcake (Agnew et al. 1997a). The majority waste type is S2,
followed by T2, then MW. A number of other tanks in the S, SX, SY, and U tank farms contain the
S2 waste type. Tanks predicted to have : :nificant amounts of T2 waste are 241-S-107, 241-U-102,
2¢* T-101, most of the TX tanks, 241-TY-102, and 241-TY-103. A number of tanks in the BX,
BY, and U farms are predicted to contain significant MW heels.

1€ historical DQO evaluation for tank 241-U-105 indicates that the waste in the tank is consistent
with the S2 and T2 waste types. Analytical data from the tank 241-U-105 core samples may provide
in“~-—ation about the S2 and T2 waste in other tanks with similar histories. This is of particular

va for estimating the compositions of tanks containing these waste types and for which limited
core uata are available. Such tanks are 241-S-103 and 241-U-111 which are expected to contain
significant quantities of "~ waste, and tanks 241-U-102, 241-T-101, most of the TX farm tanks,

241 . Y-102, and 241-TY-103 which are expected to contain significant quantities of T2.
Comparisons may be made to analytical data from tanks 241-S-101, -S-102, -SX-101, -SX-102,

-S77 106, -U-102, -U-103, -U-107, -U-108, and -U-109 which have similar S2 saltcake. Tanks with
an ‘tical data for the T2 waste type are 241-S-107, -TX-104, -TX-113, and -TX-118.

Th )Hottom segments from tank 241-U-105 were not consistent with the aluminum, phosphate and
uranium contents expected for MW. Because the MW was sluiced from the tank for uranium
reco...y and ! ause REDOX cladding removal waste was subsequently added to the tank in 1961,
the bottom yer of waste in the tank may be REL "X *idding waste (CWR1) waste rather than
MY Comparison of the tank 241-U-105 bottom segment analytical data with that from other

U tarm tanks may provide additional information regarding the content of the bottom layers of these
tanks.

c:\temp\question3.doc
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The Best-Basis Inver " 'y (BBI) effort involves developing and maintaining waste tank inventories
comprising 25 chemical and 46 radionuclide components in the 177 Hanford Site underground
storage tanks. These best-basis inventories provide waste composition data necessary as part of the
RPP process flowsheet modeling work, safety analyses, risk assessments, and system design for
waste retrieval, treatment, and disposal operations.

Development and maintenance of the best-basis inventory is an on-going effort. The inventories for
¢ ntanks are changing as the result of waste being transferred into or out of the tanks. The
E----ss of updating the inventories of these tanks is being performed on a quarterly basis. Single-
shel! +2nl-741-U-105 is scheduled to be saltwell pumped and, therefore, the inventory of this tank
wil ited quarterly until the interim stabilization criteria are met. A re-evaluation of the best-
bas ories foi wank 241-U-105, as of October 1, 1999, was performed and is documented in
the suuuwuig text. The following information was u:  in this evaluation:

e  Statistical means for the following:
1996, core 131, segments 1-9 saltcake,
1996, core 133, segments 1-9, saltcake,
1996, core 136, segments 1-9A (upper half), saltcake,
1996, core 136, segment 9A (lower half), sludge,
1999, grab samples, drainable liquid,
1999, grab - iples, supernatant
(Means and Confidence Intervals standard report).

e Samples from other S and U farm tanks, with similar S2 and T2 saltcake and CWR1 sludge
waste types (referred to as “templates”).

¢ Hanford Defined Waste (HDW) Model document (Agnew et al. 1997a) which provides tank
content estimates in terms of component concentration and inventories.

Table 7-1 presents what data were selected to derive best-basis inventories.

Table 7-1. Tank 241-U-105 Best-Basis Inventory Source Data.

Si, _rnatant |n/a 1999 Grab Samples 1.46 140 kL (37 kgal)
S2 SItSIr liquid template  1.83
Saltcake Saltcake 1999 grab samples 1.46 329 kL (87 kgal)
(liquid) S2 SItSIr 11quid template |1.83
. |S2 Saltcake 1996 core saltcake solids [1.7 780 kL (206 kgal)
(solids) segment means
S2 SItSIr solid template  |1.59
T2 Saltcake 1996 core saltcake solids |1.7 212 kl (56 kgal)
(solids) segment means
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