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APPENDIX C

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE- IELL TANK 241-BX-101

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson an
LeClair 1996). As part of this effort, an evaluation of available information for sin; :-shell
tank 241-BX-101 was performed, and ¢ s=st-basis inventory was established. This work,
detailed in the following sections, follows the methodology that was established by the
standard inventory task.

C1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-BX-101 includes:

¢ Data from two auger mode samples taken in 1994 for safety screening which
consists of only limited an: rtical results. The data consists only of total alpha,
DSC and percent water (see Section 4.0).

e Data from Tank Character1 tion Reports (TCRs) from other tanks in the
BX Tank Farm, Tank 241-BX-104 (Hu and Stephens 1996), tank 2« BX-105
(Hall and Tran 1995) and ©  k 241-BX-106 (Sasaki et al. 1996)

* An inventory estimate for this tank (Agnew et al. 1997).

¢ Data from Data Packages or TCRs from other tanks with the Tri-Butyl Phosphate
(TBP) waste type, tanks 24 ‘TY-105 and 241-TY-106 (Weiss 1986) and the
cladding waste (CWP) waste type, tank 241-C-105 (Tusler et al. 1995).

C2.0 COMPARISON (. COMPONENT INVENTORY VALUES

The 1995 Safety Screening San ing produced no best-basis analyte analytical results.
The HDW model inventories are listt  in Tables C2-1 and C2-2. Table C2-1 lists
nonradioactive components on a kilogram (kg) basis and Table C2-2 lists the radioactive
components on a curie basis. The H V model estimates the total waste volume to be
162.8 kL (43 kgal) with a density of 56 g/mL. The chemical species, in this appendix, are
reported without charge designation per the best-basis inventory convention.
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Table C2-1. Hanford Defined Waste-Based Inventory Estimates for Nonradioactive
Compone . in Tank 241-BX-101.

Al 4,180 NO, 996 '
Bi 0.688 [ . 36,700

Ca 772 ox ite 8.66 E-04

Cl 94.9 Pb 0.942

Cr 18.3 P as PO, 4,230

F 3.89 Si 3,300 !
Fe 6,790 S as SO, 1,160

Hg 0.0057 Sr . 0

K ' - 244 TIC as CO, 13,600 :
La 0.0010 TOC 225

Mn 0.654 Urorar 45,800

Na 21,300 Zr 0.0114
NH, 78 H,0 (wt%) 46.6

Ni -3.490 Density g/mL 1.66
NO, 1,650

HDW = Hanford Defined Waste
* No sample-based data
® Agnew et al. (1997).
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Table C2-2. Hanford Defined \ ste Predicted Inventory Estimates for Ra oactive
Components in Tank 241-BX-101

0Sr 366,000 B9py 218
B1Cs 595

HDW = Hanford Defined Waste
* No sample-based data
> Agnew et al. (1997), decaye to January 1, 1994.

C3.0 COMPONENT INVENTORY EVALUATION

The following evaluation of tank contents is performed to identify potential errors
and/or missing information that would influence the HDW model component inventories.

See Section 2.3 of this TCR for a detailed waste transfer history of tank 241-BX-101.
A brief summary of the waste transfer history follows, based on Section 2.3:
¢ Received metal waste (MW), 1948 through 1951

o MW waste was sluiced frc . the tank and the tank was declared empty in
June 1954

e Received tri-butyl phosph:  (TBP or UR) supernatant waste, 1956 through 1967

e Received Plutonium-Uranium Extraction (PUREX) CWP supernatant, 1962
through 1967

e Received evaporator bottac  (EB), 1967 through 1968

¢ Received and transferred miscellaneous waste such as B Plant Low-Level (BL),
ion exchange (IX), organic solvent wash waste (OWW), CWP, Thoria high :vel
waste (HLW) or cladding waste (TH), Thoria low-level waste (THL) from 1969
through 1976.

In the fourth quarter of 1977, a salt well was 1nstalled in the tank. The tank was
deactivated in 1978.

C-5
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C3.1 CONTRIBUTING WAS1  YPES
The following are reported waste types in tank 241-BX-101

Agnew et al. (1995 and 1997): W, BL
Hill et al. (1995): TBP (UR), CWP, BL, IX

Abbreviations:

cwp =  PUREX cladding waste (aluminum clad fuel)
MW = Met waste

TBP (UR) =  Tri-Butyl Phos ate (Uranium Recovery)
BL = B Plant low-level waste

IX =  ion exchange waste

The tank volume used to generate the HDW inventory is 162.8 kL. (43 kgal) total waste
(Agnew et al. 1997). Hanlon (1997) reports a sludge layer of 159 kL (42 kgal), no salt
cake, and 3.8 kL (1 kgal) of supernatant. Agnew et al. reports 109.8 kL (29 kgal) of MW,
49.2 kL (13 kgal) of BL, and 3.8 } kgal) supernatant. The HDW. density used in the
model to calculate the inventory w: 66 g/mL.

Rodenhizer (1987) indicates th MW was sluiced from tank 241-BX-101 from January
to June 1954. Tank 241-BX-101 was declared empty by the end of the June 1954. Little or
no MW remained in tank 241-BX-11  Several wastes were transferred to the ta; after that
time. The two wastes that appear n  likely to be the main sources of solids in tank
241-BX-101 are TBP and CWP. Other sources may have contributed to the waste in this
tank such as BL and IX but producti and transfer records are not adequate to predict
exactly which waste types and amou  were contributors.

Production records reviewed by Anderson (1990), Agnew et al. (1995), and Hi et al.
(1995) show a lot of similarity between tanks 241-BX-101 through 241-BX-106 as to the
- waste histories associated with the tanks. Tanks 241-BX-101 through 241-BX- 6 received
mostly B Plant MW, U Plant waste, d PUREX cladding waste. Tanks 241-BX-101
through 241-BX-103 formed a first cascade in the BX Tank Farms and tanks 241-BX-104
through 241-BX-106 formed a secor ascade. Several transfers occurred both ways
between tanks of the two cascades. nk 241-BX-102 received a significant amount of
diatomaceous earth (DE) which mak it the major outlier in terms of analyte profiles in the
tanks. The assignment as to what w  left in these tanks is very different between Agnew at
al. and Hill et al.

Agnew et al. (1995) lists MW as the m ) waste in all these tanks, with the exception
of DE in tank 241-BX-102 an  BYSItCk in tank 241-BX-106. Rodenhizer (1987) lists these
tanks to have been emptied of MW. Tanks 241-BX-104 and 241-BX-105 have been sampled
and, based on these results, the Agnew et al. assumption of large quantities of MW is judged
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Table C3-5. BX Tank Farm Engineering Assessment Tank 241-BX-101 Engineering
Assessment Total Inve ory Calculations. (2 Sheets)
Po <0.128 199 199
Mn <0.0447 400 400
Ni 0.19 39 39
NO, 458 10,700 11,200
 NO, 243 6,390 6,630
PO, 19 9,170 9,190
P 6.6 2,930 2,940
K - 8.7 385 394
Si 0.42 5,720 5,720
Na 531 24,100 24,600
Sr <0.0043 14 14
SO, 15 461 476
TIC as CO, 201 6,390 6,590
TOC 19 1,050 1,070
U <0.123 5,650 5,650
Zr <0.0127 88 88
%St 21.7 35,900 35,900
7 Cs 645 16,900 17,500
e 0.065 74 74

* Sample radionuclide concentrations reported as of sample analysis date.

C3.3.3 Inventory Comparisons

The TBP/CWP Engineering Assessment-based inventory, BX Tank Farm Engineering
Assessment-based inventory values a the HDW model values are compared in Table C3-6.
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Farm Engineering Assessment we to be the o; 7 contributors. For example, it
appears that other waste types anc ¢ ions which favored the deposit of higher amounts
of Al and Cr added to the waste found in tank 241-BX-101. It is also apparent that the
HDW waste types of MW and BL are not the predominate wastes in the tank, which is
congsistent with tanks 241-BX-104 and  1-BX-105. Until this tank is sampled and the actual
analytical inventory is known, no m itement regarding its composition/inventory can be
made. ’

Since tank 241-BX-104 showed ;maill MW heel, a small heel is also projected in this
tank and results in a significant a1 t  of uranium to be estimated. However, the estimated
amount is much lower than that predicted by the HDW model. On the other hand, since no
sam] ng results are available, it is possible that the uranium is actually under pre« ted.

The best basis radionuclide values are also the BX Tank Farm Engineering Assessment
values. - Based on the heat load of tank 241-BX-101 from Kummerer (1995), the Engineering
Assessment values may be biased low and account for only 50 percent of the actual inventory
for *Sr and *’Cs. '
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