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Abstract: An effort is underway to provide waste inventory estimates
that will serve as standard characterization source terms for the
various waste management activities. As part of this effort, an
evaluation of available information for double-shell tank 241-AZ-101 was
performed, and a best-basis inventory was established. This work
follows the methodology that was established by the standard inventory
ta
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D3.0 COMPONENT INVENTORY EVALUATI
" D3.1 CONTRIBUTING WASTE TYPES

The chemical and radionuclide inventory consists primarily of Neutralized Current Acid
Waste (NCAW) resulting from PUREX Plant processing of 2,470 1TU of zirconium-clad
N Reactor fuel elements. Tank 241-AZ-101 was sluiced to remove a res ual solids 31 -
before introduction of NCAW; however, a sludge inventory of 65.8 kL (17.4 kgal)
remained. NCAW from PUREX Plant operation was routed to this tank between December
1983 and March 13, 1986. Additionally, dilute PUREX Plant wastes (such as cell drainage)
that contained unusually high levels of radionuclides were also routed to the aging waste
tanks on an infrequent basis.

The HDW model (Agnew et al. 1996) lists the following waste types for tank
241-AZ-101:

PL2 PUREX Plant ow-Level Waste (LLW) (1983 to 1988)
BL B Plant LLW (1967 to )76)

UNK Unknown

P3 PUREX Plant High-Level Waste (HLW) (1983 to 1988).

P3 would be the predominant waste type for the aging waste tanks. The PL2
designation was used to account fort non-NCAW transfers that occurred during PUREX
Plant operations.

The BL designation is beyond the time range for this defined waste. The B Plant
transfers occurred in 1982 and were assumed to account for the tank heel at PUREX Plant
startup. The material was actually waste from strontium purification and contained primarily
sodium and sulfate ions, significantly fferent than the defined composition for BL. It is
unlikely that much of this material remained in tank 241-AZ-101 after sluicing.

D3.2 RECOMMENDED ADJUSTY, NTS TO TANK ( [ARACTERIZATION
REPORT INVENTORIES

Improvement to the sample-based inventories can be made based on revised sludge
volume estimates, waste layer/washed solids analyses of the 1989 core samples, analyses of
the interstitial liquid in the core samples, and unreported chemical analyses for the three
1995 supernatant samples. The recommended adjustments are discussed in Sections D3.2.1
through D3.2.4. The results of these adjustments are summarized in the sample-based
column of Table 3-11.
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Table D3-11

Comparison of Ta
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: 241-AZ-101 Inventory Estimates

(4 Sheets)

%9Co 2 2,91 3,570 4,610
134Cs NR 1,940 2,380 43,400
137Cs 7.13 B406 6.25 E+06 6.2 +06 7.43 E+06
152Ry NR NR NR 273
1Ey NR 27,400 33,600 57,600
1558y NR NR NR 71,500
3H NR 3.26 3.99 25,900
1291 NR 5.82 7.14 2.78
mNb NR NR NR 87.4
*Ni NR NR NR 19.9
BNi NR NR NR 2,300
BINp NR 10.3 12.6 19.6
B1py NR NR NR 0.00307
28py NR 135 165 199
B9py NR 781 958 1,500
240py NR 222 272 460
%1py NR . 8,140 9,990 19,400
u2py NR NR NR 0.0739
26Ra NR NR NR 1.82 B-04
28Ra NR NR NR 1.31 E-08
196Ry NR 39,600 48,500 106,000
1258 NR 37,400 45,800 131,000
Se NR 0.451 0.553 41.3
151 'NR NR NR 142,000
12650 NR NR NR 65.7
0Sr 6.09 E+06 6.40 E+06 7.85 B+06 6.36 E+06
Tc NR 474 1,800 1,100
29Th NR NR ! 1.25 E-06
2T NR NR NR 1.58 E-0R
=y NR NR NR 1.37 E-03
my NR NR NR 7.95 E-04
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The ORIGEN2 model overestim :d PUREX Plant solvent extraction Pu losses;
therefore, the adjusted sample-based inventories were selected as the best-basis inventory.

The ORIGEN2 model similarly :s the PUREX Plant solvent extraction U losses.
However, the curies of each U t included in the sample data, so it was necessary
to use the process estimate inve » process estimates for U isotopes were mu  plied
by a factor of 0.34 to account fi chemice  inventory indicated by : adjusted
sample-based inve Iry and pro ~basis vi .

The pathway of several radic ¢  ; within the PUREX process is not precisely known
due to volatility or extraction by the P 3X Plant solvent. These include °H, *C, *Te¢, and
1291, The sample-based inventory value  uld normally be preferred for these radionuclides.
However, the adjusted sample-based it tory for **Tc was 178 percent of the process
estimate, and it is known that approximately 31 percent of the **Tc was contained in the
PUREX Plant U product or was releas to the PUREX process condensates {Colby and
Peterson 1995). Consequently the process estimate was used as the best-basis inventory for
TC, but should be considered an upp bound.

The adjusted sample-based inv for *'Cs was 15 percent lower than e process
estimate, whereas, the adjusted samj ed inventory for *Sr was 23 percent higher than
the process estimate. The process & :s were selected as the best-basis inventory for

17Cs and *Sr to maintain consistency between these two major radionuclides.
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Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AZ-101 Decayed to January 1, 1994 (Effe ve January 31, 1997). (2 Sheets)

ad ¥} 2.7 E-04 S/E
24U - 1.20 S/E
B 0.044 S/E
»5U 0.099 . S/E
¥Np | 19.6 E
28py 165 S
aad ] 0.82 ' S/E
%Py 958 S
H0py 272 S
XAm 22,600 E
%1py 9,990 S
7Py 0.074 E
%Cm 25.4 E
25Am 9.98 E
2Cm 4.36 E
MCm 102 E

1§ = Sample-based
M = Hanford Defined Waste 1 del-based
E = Engineering assessment-based.

D-30




WHC-SD-WM-ER-410
Revision QA

‘D5.0 APPl [DIX D REFERENCES

Agnew, S. F., J. Boyer, R. A. Corbin. T. B. Duran, J. R. FitzPatrick, K. A. Jurcensen,
T. P. Ortiz, and B. L. Young, ¢ , Hanford Tank Chemical and Radioni...ide
Inventories: HDW Model Rev. 3, \-UR-96-858, Los Alamos National aboratory,
Los Alamos, New Mexico.

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, A-UR-96-3860, Los Alamos National Laboratory,
Los Alamos, New Mexico. -

Allen, G. K., D. C. Hedengren, L. L. cobs, R. D. Fox, and D. W. Reberger, 1985,
PUREX Flowsheet - Reprocessing N Reactor Fuels, PED-P-020-00001, Rev. A-8,
Rockwell Hanford Operations, Richland, Washington.

Colby, S. A., and C. A. Petersen, 19¢ Letter Report: Inventory of Technetium-99 from
Reprocessmg Hanford Spent Nuclear Fuel, Internal Memo 71210-95 013, Westinghouse
Hanford Company, Richland, Washington.

Gray, W. J., M. E. Peterson, R. D. £ zele, and J. M. Tingey, 1993, Characterization of
the Second Core Sample of Neut. zed Current Acid Waste From Double-Shell
Tank 101-AZ, Pacific Northwest Laboratory, Richland, W hington.

‘Hodgson, K. M., and M. D. ¢Clair, '96, Work Plan for Defining a Standard Inventory
Estimate for Wastes Stored in H. ord Site Underground Tanks,
WHC-SD- M-WP-311, Rev. 1, ockheed Martin Hanford Corporation, Richland,
Washington.

Kupfer, M. J., A. L. Boldt, B. A. Hi 7, K. M. Hodgson, L. W. Shelton, B. C. Simpson,
and R. A. Watrous (LMHC), S.  Lambert, and D. E. Place (SESC), R. M. Orme
(NHC), G. L. Borsheim (Borsh¢  Associates), N. G. Colton (PNNL), M. D. LeClair
(SAIC), R. T. Winward (Meier  ociates), and W. W. Schulz (WS Corporation),
1997, Standard Inventories of Chemicals and Radionuclides in Hanford Site Tank
Wastes, HNEF-SD-WM. (-740, Rev. 0, Lockheed Martin Hanford Corporation,
Richland, Washington.

Peterson, M. E., R. D. Scheele, and J. M. Tingey, 1989, Final Report - Characterization of
the First Core Sample of Neutralized Current Acid Waste From Double-Shell Tank
101-AZ, (incoming correspondence no. 8904140 to A. J. DiLiberto, dated
September 29), Westinghouse H:  ‘ord Company, Richland, Washington.

D-31









