





HNF-SD-WM-ER-687, Rev. 0B

Tank Characterization Report for Single-Shell Tank
241-BY-111

B. A. Higley
Numatec Hanford Corporation, Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-96RL13200

EDT/ECN: 649441 uc: 721
Org Code: 7A110 Charge Code: N4G3A
B&R Code: EW3120074 Total Pages: |75

Key Words: TCR, best-basis inventory, standard inventory

Abstract: The best-basis inventory provides waste inventory estimates
that serve as standard characterization source terms for the various
waste management activities. To establish a best-basis inventory for
single-shell tank 241-BY-111, an evaluation of available information was
performed. This work follows the methodology established in Standard
Inventories of Chemicals and Radionuclides in Hanford Site Tank Wastes
HNF-SD-WM-TI~740, Rev. 0A (Kupfer et al. 1997).

TRADEMARK DISCLAIMER. Reference herein to any specific commercial pr ct, process, or service by
trade tiame, trademark, manufacturer, or otherwise, does not necessariiy constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof or
its contractors or subcontractors.

Pr in the Uni Sta of ica. To obtain copies of this document, contact: Document
Control Services, P.0. Box 950, Maitstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989.

DATE HANFORD

sTA;f_Q RELEASE ‘014355
_7 %7/7/ ecn 14 100

ngwase Approval " pate e -

Approved for Public Release

A-6400 3 (01/97) GEF321































HNF-SD-WM-ER-687 Rev. 0B

Smith, D. A., 1986. Sinele-Shell Tank Isolation Safety Analysis Report,
WHC-SD-V. ..I-S2... 006, Rev. 2, Westinghouse Hanford Company, Richland,
Washington.

Watrous, R. A. and ... W. Wootan, 1997. Activity of Fuel Batches Processed Through
Hanford Separations Plants, 1944 1..rough 1989, HNF-SD-WM ..-794, :v. 0,
Lockhe« Martin Hanford Corporation for Fluor Daniel, Inc., Richland, Washington.

Winkelman, "~ D., 1996, Tank 241-BY-111 Tank Characterization Plan,
WHC- WM-TP-280, Rev. 3, Westinghouse Hanford Company, Richland,
Washir n.






HNF-SD-WM-ER-687 Rev. 0B

APPENDIX D

EVALITATION TO ESTABLISH BEST-BASIS
INVENT « ... FOR 51.-GLE-SHELL TANK 241-BY-111
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mew et al. (1997a) are also shown in Table D3-2 as well as the total calculated inventory for
tank 241-BY-111. .

As indicated in Table D3-2, the concentrations of major waste components such as sodium,
aluminum, nitrate, fluoride, and sulfate vary among the three comparison tanks

(tanks 241-BY-105, 241-BY-106, and 241-BY-110) by no more than a factor of about three.
However, the' iation among tanks for minor components is much higher.

Note that the :  ride, iron, oxalate, silicon, phosphate, and sulfate concentrations in
tank 241-BY-  samples are higher than the corresponding average concentrations of those
comp ntsii :three BY farm comparison tanks. A few other analyte concentrations may
also be higher  :ank 241-BY-111 but are reported as less than values. The high sulfate and
phosphate cor  trations in tank 241-BY-111, as compared to other tanks without a ITS unit, are
apparently co:  msated by lower nitrate concentrations than for the other tanks without a ITS
unit. Some o/ :apparent anomalies for tank 241-BY-111 likely result from the use of
tank 241-BY-. .. as the ITS unit 2 (ITS-2). Tank 241-BY-111 received several direct 1. uts
~ from 241-BY-112 which contained the heater, whereas several of the other BY farm tanks

I¢ d some previously cooled evaporated supernatant from tank 241-BY-112. In particular,
components with slightly lower solubilities would likely concentrate and precipitate from
solution ar  :ollect on or near the cooler surfaces of the ITS unit in tanks 241-BY-112 or in
241-BY-111, which received more waste from 241-BY-112.

The average sampling-based composition for tanks 241-BY-105, 241-BY-106, and 241-BY-110
compares favorably with the HDW model BYSItCk composition than does the tank 241-BY-111
composition for some analytes and less favorably in others. The HDW do not consistently
compare well * _ h any of the tanks.

The total es 'd inventories for tank | |-BY-111, from this engineering assessment, were
determii | _  :ing the average concentration of the three tanks (241-BY-105, 241-BY-106,

and 241  Y-119) and multiplying by 459 (kgal) by 3785 (kgal to L) and by 1.57 kg/L (the
density of 241-., Y-111) and then by dividing by 1,000,000 (conversion factor to report as kg).
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track their movement with tank waste transactions. (These computer models are described in
Kupfer et al. 1997, Section 6.1 and in Watrous and Wootan 1997.) Model generated values for
radionu des in any of 177 tanks are reported in the Hanford Defined Waste Rev. 4 model
results (Agnew et al. 1997a). The best-basis value for any one analyte may be either a model
result or a sample or engineering assessment-based result, if available. For a discussion of
typical error between model derived values and sample derived values, see Kupfer et al. 1997,

Section 6.1.10.
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Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in Tank 241-BY-111

Decayed to January 1, 1904 (Effective Mav 21, 1997). (3 Sheets)

H#ipy 263 S'M Based on total alpha: used HDW
isotopic ratios.

#2Cm 8.47 E-04 SM Based on total alpha: used HDW
isotopic ratios.

%2py 0.00127 SM Based on total alpha: used HDW
isotopic ratios. |

Am - 0.00222 S/M Based on total alpha: used HDW
isotopic ratios.

Cm 1.72E-05 SM Based on total alpha: used HDW
isotopic ratios.

MCm 2.94E-04 SM Based on total alpha: used HDW
isotonic ratios, L __J

Notes:

1S = Sample-based, M = HDW model-based, and E = Engineering assessment-based
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