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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
double-shell tank 241-AP-107, 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. OA (Kupfer et al. 1997).
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3.0 BEST BASIS INVENTORY ESTIMATE

The engineering assessment in this evaluation should serve as the basis for the best-estimate
inventory to tank 241-AP-107 for the following reasons:

1. The February 1995 samples are thelonly representative samples of waste
currently in tank 241-AP-107.

2. The HDW model estimate is outdated because of a large number of waste
transfers that have occurred subsequent to the date the HDW mode] estimate is

valid.

Tables 3-1 and 3-2 show the best-basis inventory estimates for tank 241-AP-107.
Radionuclide values are decayed to January 1, 1994. The inventory values reported in

Tables 3-1 and 3-2 are subject to change. (Appendix D contains the complete narrative
regarding the derivation of the inventory estimates shown in Tables 3-1 and 3-2.) Refer to the
Tank Characterization Database (TCD) (LMHC 1998) for the most current inventory values.

Although outdated, the HDW model provides the only estimate available for many of the

~ analytes in Tank 241-AP-107. Consequently, model-based/engineering estimates were derived
by multiplying HDW inventories by the ratio of current and HDW waste volumes (22:1110).

The HDW model estimates that there are no radionuclides present and only a few metals and

aniorc Except for the sample-based analyte inventories, the inventories are rough estimates

only.

Best- s tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1
of Ki zretal. 1997), all decayed to a common reg)ort date of January 1, 1994. Often, waste
. samp 1nalyses have only reported gy, 137¢s, 239240py  and total uranium, or (total beta
and total alpha) while other key radionuclides such as 60Co, 99Tc, 1291, 15“‘Eu, 155 Eu, and
241om, etc., have been infrequently reported. For this reason it has been necessary to derive
most of the 46 key radionuclides by computer models. These models estimate radionuclide
activity in batches of reactor fuel, account for the split of radionuclides to various separations
pl  waste streams, and track their movement with tank was  transactions. (These computer
models are described in Kupfer et al. 1997, Section 6.1 and in Watrous and Wootan 1997.)
Model generated values for radionuclides in any of 177 tanks are reported in the Hanford

* Defined Waste Rev. 4 model results (Agnew et al. 1997). 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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'APPENDIX D

‘ EVALUATION TO ESTABLISH BEST-BASIS
INVEN . ORY FOR v»OUBLE-SHELL TANK 241-AP-107
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR DOUBLE-SHELL TANK 241-AP-107

Key waste management activities include overseeing tank farm operations and identifying,
monitoring, and resolving safety issues associated with these operations and with tank wastes.
Disposal activities include designing equipment, processes, and facilities for retrieving wastes
and processing them into a form suitable for long-term storage. Information about chemical,
radiological, and/or physical properties of tank wastes is used to perform safety analyses,
engineering evaluations, and risk assessments associated with waste management activities as

well as to address regulatory issues.

Chemical and radiological inventory information generally is derived using three approaches:
1) component inventories are estimated using the results of sample analyses, 2) component
inventories are predicted using a the HDW model based on process knowledge and historical
information, or 3) a tank-specific process estimate is made based on process tfiow sheets,
reactor fuel data, use, and other operating data.

An effort is underway to provide waste inventory estimates that will serve as standard
chara~*=rization source terms for waste management activities (Hodgson and LeClair 1996).
As p: of this effort, an evaluation of available chemical information for tank 241-AP-107
was| ‘ormed, 1 a best-basis inventory was established. This work follows the

meth: logy that was established by the standard inventory task (Kupfer et al. 1997).

The fuowing ey nation provides a best-basis inventory estimate for chemical and
~ radionuclide components in tank 241-AP-107.

The waste type is expected to be dilute noncomplexed.

D1.O T =T TFORMAT N SOUF ™3

The 1995 sample data (see Appendix B) are the only sources of composition information used
in this engineering evaluation.
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D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Typically, best-basis inventory documents compare sample-based inventories derived from

analytical concentration data to inventories generated by the HDW model (Agnew et al. 1997).

However, the HDW model estimates for all tanks are valid as of January 1, 1994. Since that

time tank 241-AP-107 has been emptied, filled, and emptied again. The 1995 analytical data

~ should represent the 83 kL (22 kgal) of waste remaining in the tank. No comparisons to the
HDW model estimates were made. The sample-based density is 1.01 g/mL. No solids are

expected to be in the tank.

D3.0 COMPONENT INVENTORY EVALUATION

- There is little justification or incentive to dispute the analytical results for the small volume of
dilute liquid in tank 241-AP-107. Tank 241-AP-107 remains in service and has been
designated as the receiver tank for most of the 3,070 kL (810 kgal) of supernatant in

tank 241-AY-102 in preparation of that tank for retrieval of tank 241-C-106 solids (Strode and
Koreski 1996). Tank 241-AP-107 probably will continue to be the receiver of the dilute
noncomplexed waste that will eventually be concentrated in the 242-A Evaporator.

D3.1 CONTRIBUTING WASTE TYPES

Before 1994, tank 241-AP-107 contained 4,200 kL (1,110 kgal) of diluted Plutonium Uranium
Extraction Plant (PUREX) ammonia scrubber waste. In the fall of 1994, tank 241-AP-107
was pumped down to a 106 kL (28 kgal) heel before receiving 500 kL (132 kgal) of dilute
noncompelxed w e from tank 241-AW-103 and 3,270 kL (863 kgal) of dilute noncomplexed
waste from tank 241-AP-101 in the first quarter of fiscal year 1995. These wastes consisted

. mostly of PUREX ammonia scrubber waste and other PUREX low-level miscellaneous waste
streams. In May d June 1995, all but 106 * ™ (28 kgal) of waste in tank 241-AP-107 was
§.__. to the 242-A Evap. _ or.

D3.2 INVENTORY EVALUATION

The last sampling event for tank 241-AP-107 was completed February 2, 1995. At that time,

- tank 241-AP-107 contained apprc  ately 3,770 kL (996 kgal) of unstratified, low-level
PUREX miscellaneous wastes. It was assumed that after the tank was pumped down to 106 kL
(28 kgal), the remaining heel had the same composition as the February 1995 samples.

Further losses of 23 kL (6.0 kgal) were also reported (Koreski 1996). Because the tank was

c] ified asanon-feaker d 7 unm tainty of the . .C level gauge was restricted to + 2.6 kL
(0.70 kgal), losst were assumed the result of in-tank evaporation.
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82

Table D3-1. Januarv 1997 Analvte Concentrations for Tank 241-AP-107! (2 Sheets)

P IR

eSS ien s s ok ey R L

TOC 12
_P;nt water? - o 99.0
SpG? 1.01
EJICS :

IBased on February 1995 grab sample results, adjusted for evaporation losses (see Section D3.2).
2Based or  assumed SpG of 1.01 g/mL.
3An assur value,
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive
Components in Tank 241-AP-107. (Effective as of February, 1995) (2 Sheets)

Notes:
'S = Sample-based, M = HDW model-based (Agnew et al. 1997), E = Engineering
assessment  sed, C = calculated by charge balance; includes oxides as hydroxide but not including
CO,*, NOy, PO*, SO%, SiO;”.













HNFE-SD-WM-ER-362 Rev. 1B

'D5.0 APPENDIX D REFERENCES

Agnew, S. F., J. Boyer, R.A. Corbin, T. B. Duran, J. R. FitzPatrick, K. A. Jurgensen,
T. P. Ortiz, and B. L. Young, 1997, Hanford Tank Chemical and Radionuclide
Inventories: HDW Model, Rev. 4, LA-UR-96-3860, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Hodgson, K. M. and M. D. Leclair, 1996, Work Plan for Defining a Standard Inventory
Estimate for Wastes Stored in Hanford Site Underground Tanks, WHC-SD-WM-311,
Rev. 1, Westinghouse Hanford Company, Richland, Washington.

Koreski, G. M., ..'96, Waste Volume Projections: Thermocouple and Surface Level Readings,
Westinghouse Hanford Company, Richland, Washington.

Kupfer, M. J., A. L. Boldt, B. A. Higley, K. M. Hodgson, L. W. Shelton, and
R. A. Watrous, S. L. Lambert, D. E. Place, R. M. Orme, G. L. Borsheim, N. G.
Colton, M. D. LeClair, R. T. Winward, and W. W, Schulz, 1997, Standard
Inventories of Chemicals and Radionuclides in Hanford Site Tank Wastes,
HNF-SD-WM-TI-740, Rev. OA, Lockheed Martin Hanford Corporation, Richland,
Washington.

LMHC, 1998, Best-Basis Inventory for Tank 241-AP-107, Tank Characterization Database,
Internet at http://twins.pnl.gov:8001/TCD/main.htmnl.

Simpson, B. C., *"98, Best Basis Inventory Change Package for Reconciliation of Mercury
Values, C nge Package #7, (internal memorandum 7A120-98-005 to J. W.
Cammann ‘ebruary 26), Lockheed Martin Hanford Corp. for Fluor Daniel Hanford,
Inc., Richland, Washington.

Strode, J. N., and G. M. Koreski, 1996, Operational Waste Volume Projection,
WHC-SD-WM-ER-029, Rev. 22, Westinghouse Hanford Company, Richland,
wasl™ “on.

Watrous, R. A., and D. W. Wootan, 1997, Activity of Fuel Batches Processed Through
Hanford Separations Plants, 1944 Through 1989, HNF-SD-WM-TI-794, Rev. 0,
Lockheed Martin Hanford Corporation, Richland, Washington.

D-13






