





WHC- -WM-ER-569, Rev. OA

nk  are “te o Repc tfc lou 2-€ ie.. Tank
2 1-AN-106 '

T. E. Jones (Meier Associates), R. T. Winward (Meier Associates), and
M. J. Kupfer

Lockheed Martin Hanford Corporation, R1ch1and WA 99352

U.S. Department of Energy Contract DE-AC06- 96RL13200

EDT/ECN: 644458 712
Org Code: 74610 iarge Code: N4G3A
B&R Code: EW3120074 ital Pages: 101

Key Words: TCR, best~basis inventory

Abstract: An effort is derway to provide waste inventory estimates
that will serve as standa characterization source terms for the
various waste management activities. As part of 1is effort, an
evaluation of available information for double-shell tank 241-AN-106 was
performed, and a best-bas ; inventory was established. This work
follows the methodology that was established by e standard inventory
task.

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

Printed in the United States of America. To obtain copies of this document, contact: Document
control Services, P.0. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989.

HARFORD

" RELEASE

g/[a7

ease Approval . Date Release Stamp

Ap) oved for Public Release

A-6400-073 (01/97) GEF321






WHC-SD-WM-ER-569
Revision 0A

APPENDIX C
EVALUATION TO ESTABLISH BEST-BASIS

INVENTORY FOR DOUBLE-SHELL
TANK 241-AN-106

C-1



WHC-SD-WM-ER-569
Revision 0A

This page intentionally left blank.

C-2



WHC-SD-WM-ER-569
Revision 0A

APPENDIX C

EVALUATION O EST/ LISH BES -BASIS INVENTORY FOR
DOUBLE-SHELL TANK 241-AN-106

An effort is underway to provide waste inventory estimates that will serve as standard -
characterization source terms for the various waste management activities (Hodgson and
eClair 1996). As part of this effort, an evaluation of available information for double-shell
tank 241-AN-106 was performed, and a best-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 (che ical) information for tank 241-AN-106 includes:

¢ The information included in Sections 2.0, 3.0, 4.0, 5.0 and Appendix A of this
Tank Characterization Rept . (TCR).

e Characterization infor; ition on tank 241-AN-106 from a Hanford Grout Disposal
Program test plan (Hendrickson et al. 1993).

e Inventorv estimates for this tank that were generated from the Hanford Defined
Waste ( OW) 1 del (Agoew et al. 1997a).

Almost all tank invé ory estimates reported in Appendik C are extrapolate from
analytical data of materials transferred ito the tank or from modified HDW model values.

A list of references used in this ev.  ion is provided in Section C5.0.
C2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Tank 241-AN-106 is an active tank and is categorize as containing complexed
concentrate (Hanlon 1997). Since this tank is designated as "active," routine transfers of
waste into and out of this tank are executed at the direction of Tank Farm Operations. The

DW model-derived tank inventory estimate in Agnew et al. (1997a) has an effective date of
January 1, 1994. Thus, the information listed in Agnew et al. (1997a) is no longer
applicable to the tank inventory estimate determination. However, the waste concentration
estimates listed in Agnew et al. (1997a) may be useful in estimating the inventory for the
solids heel in this tank. .
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The HDW model tank inventory estimate information from Agnew et al. (1997a) is.not
included in Section C2.0 in of this document because a number of waste transfers have been
made since nuary 1, 1994,

C3.0 COM ONENT INVENTORY EVALUATION
The following ev: 1ation was conducted to assess various estimates of tank contents.

C3.1 WASTE HISTORY FOR TANK 241-AN-106

The waste transfer history for this tank (through 1994) is documented in Section 2.3.1
of is TCR. Tank 241-AN-106 began receiving concentrated phosphate and dilute
noncomplexed waste in 1983. B : end of 1984, the tank contained 4,013 kL (1,060 kgal)
of waste. Minor losses between 4 and 1992 were attributed to evaporation caused by the
active ventilation system. In 1992, 3,676 kL (971 kgal) of waste were transferred from tank
241-AN-106 to 241-AP-102 leaving  rtal volume of 87.1 kL (23 kgal) which in« 1ded
64.4 kKL (17 kgal) of solids. (Hanlo  997] still lists the tank as containing 64.4 kL
[17 kgal] of solids. Agnew et al. [1  a] list the waste volume as 79.5 kgal [21 kgal] as of
January 1, 1994.)

In 1994, the tank received 1,510 kL (399 kgal) of double-shell slurry feed (DSSF) and
dilute noncomplexed wastes from tank 241-AW-106. This DSSF was part of the 242-A
Evaporator 94-1 Campaign. In January 1997, 668 kL (176 kg of supernatant was
transferred from tank 241-AN-106 1-AP-108 (Hanlon 1997). In March 1997, 86.4 kL
(22.8 kgal) of supernatant was tran; 'd out of tank 241-AN-106. Another transfer.of
672 kL (178 kgal) was com] :ted i y 1997, As of July 1, 1997, tank 241-AN-106 is
believed to contain approximately ¢ (L (17 kgal) of solids and 100 kL (26.5 kgal) of
supernatant. A more detailed trans istory for this tank is available from Agnew et al.
(1997b). (Note: The plutonium inventory tracking system reports a tank waste volume in
tank 241-AN-106 as 153 kL. 10.3 kg , as of July 31, 1997, rather than the 165 kL
[43.5 kgal] estimate used in this engineering assessment. Use of the lower value would have
lead to approximately 12% decrease  the supernatant inventory estimates. The 12 percent
is well within the overall uncertainty of any of the inventory estimates reported in this
document.)
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C3.2 EXPECTED TYPE OF WASTE BASED ON THIS ASSESSMENT

- As previously noted, the tank inventory estimates given by Agnew et al. (1997a) are no
longer valid because of recent waste transfers. However, the concentration estimates given
by Agnew  al. (1997a) may be us¢ I in pre« ting the composition of the 64.4 kL
(17 kgal) solids heel dating back to 1992. It is likely the he: developed between 1984 and
1992 while concentrated phosphate waste was stored: in the tank. The supernatant is a
mix re of DSSF and dilute noncomplexed waste.

'C3.3 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION

The general approach in this engineering assessment is to utilize all available
information to formulate the best-basis estimate of the tank’s contents. The sources of
-info ation used to welop an inventory may include analytical data from samples taken
from the tank of interest, analytical data from other tanks believed to contain waste types
similar to those believed to be in the tank of mterest and data from models incorporating
historical process recor

The composition of the supernatant in tank 241-AN-106 was estimated in Appendix A
of this TCR. The estimate supernatant concentration was developed by combining original
supernatant concentrations and volumes with analytical data and volumes of a double-shell
slurry feed that ha been transferred o the tank. The approach and results e do mented
in Appendix A of this TCR.

The present supernatant volume estimate of 100 kL (26.5 kgal) was used to develop an
inventory estimate for the supernatant. It should be noted that these estimates are valid as of
July 31, 1997 but ecome invalid with any transfer of waste into or out of the tank.

An inventory estimate was developed for the 64.4 KL (17 kgal) solids he from the two
data sources, neijther of which involve direct analysis of materials from tank 241-AN-106
(Agnew et al. 1997a and Hendrickson et al. 1993). The inventory estimates for the heel
would not be expected to change significantly with the transfer of supernatants into or out of
the tank. However, in the absence of analytical data on the heel, large uncertainties are

~ associated with the inventory estimates.

The concentrated phosphate waste stored in tank 241-AN-106 between 1984 and 1992
was evaluated as a feed material for the Hanford Grout Disposal Program. Concentration
estimates for this material are available in Hendrickson et al. (1993).
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C4i. DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES
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Model generated values for rz  nuclides in any of 177 tanks are reported in the HDW
Rev. 4 model results (Agnew et al.  97a). The best-basis value for any one analyte may be
either a model result or a sample or engineering assessment-based result if available.
(No attempt has been made to ratio or normalize model results for all 46 radionucli s when
values for measured nuclides disagree with the model.) For a discussion of typical error
between model derived values and sample derived values, see Kupfer et al. 1997,
Section 6.1.10.

The inventory values reported in Tables D4-1 and D4-2 are subject to change. Refer to
the Tank Characterization Database « -D) for the most current inventory values.

Once the best-basis inventories were determined, the hydroxi : inventory was
calculated by performing a charge b:  nce with valences of other analytes. In some cases,
this approach required that other analyte (e.g., sodium or nitrate) inventories be adjusted to
achieve the charge balance. No adjustments were required for this tank. This charge
balance approach is consistent with that used by Agnew et al. (1997a).
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