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Sampling-based inventories listed in the TCR were calculated by multiplying the mean
concentration of an analyte by the current waste mass, derived using the current tank volume
and the mean density of the waste. However, the sample data are based on a single incomplete
core sample (a full profile of the waste was not obtained). The tank is reported to contain
1,050 kL (277 kgal) of saltcake waste (Hanlon 1996) and the mean density is reported to be
1.50 g/mL (Appendix B).

The HDW estimate is based on the 1994 waste levels and does not take into account the 1995
stabilization effort. The estimate includes supernatant and some interstitial liquids that were
removed from the tank during stabilization. The HDW model inventory is based on a waste
volume of 1,290 kL (341 kgal) and a density of 1.62 g/mL. The waste in the HDW model is
partitioned in this manner: 1,180 kL (312 kgal) BY saltcake, 42 kL (11 kgal) from an
unspecified source (assigned as an unknown), and 68 kL (18 kgal) metal waste sludge.

The 1pling-based inventory was developed by assuming that the last 48 cm (19 in.) of the
waste at the bottom of the tank had the same mean concentration as did the rest of the tank. It
is possible that a small layer of TBP sludge remains at the bottom of the tank, but no fi_
documentation is available to support this assumption. The assumption used for this
assessment is that there is no sludge layer at the bottom of the tank. Only a sample taken at
the bottom of the tank can indicate if this is correct.

Table D2-1. Sampling-Based and Hanford Defined Waste-Based Inventory Estimates for

Nonradin=~tive ©omponents in Tank 241-BY-102. (2 Sheets)

Sampling' HDW? Sampling' HDW?
Analyte inventory inventory Analyte inventory inventory
estimate (kg) | estimate (kg) estimate (kg) | estimate (kg)
Al 65,400 68,500 Ni <7,580 944
Ag <319 NR NO, 21,900 93,700
Bi <3,190 228 NO, 149,000 485,000
Ca <3,320 3,690 OH NR 212,000
i Ca <3,190 . NR oxalate N ANN 0.293
Cd <159 NR Pb <3,190 1,400
Cl 1,920 5,700 Pd NR NR
Co <fF20 NR_ | DPacDn 49400 10,500
Cr 2,950 3,490 Sb <1,910 NR
Cu <331 NR Si as SiO, 6,840 2,580
F "2 300 1,290 S as SO, 90,800 23,200
Fe _<"7.,920 1,900 Sr <319 0
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A sludge layer may or may not exist at the bottom of tank 241-BY-102. During 1954, the
tank was sluiced, and it was declared empty in June 1954 (Rodenhizer 1987). However, the
HDW assumes that none of the MW solids were removed during the sluicing and attributes 68
kL (18 kgal) of the waste volume to MW sludge. There is also a possibility that TBP
supernatant transferred to the tank after it was sluiced contained entrained solids, and were
deposited in the tank (Agnew et al. 1997b). Because the sampling did not extend to the
bottom 48 cm (19 in.) of the tank, none of these positions can be verified. This assessment
does not assume a sludge layer in tank 241-BY-102.

D3.2 ASSUMPTIONS USED

The following sections provide an engineering evaluation of tank 241-BY-102 contents. For
this evaluation, the following assumptions and observations were made:

* Total waste mass is calculated using the sampling-based measured density and the
tank volume listed in Hanlon (1996). ..e different volume and density used in the
HDW model will provide an intrinsic 28 percent relative percent difference, and
may bias the HDW results generally higher, if the analytical concentrations from
the two methods are relatively close. The waste types that contribute to the total
volume are also different in each case as described in Section D2.0. As a result,
the two inventory estimates are not made on the same basis.

e Only the BYSItCk waste stream contributed to solids formation.
¢ No radiolysis of NO; to NO, and no additions of NO, to the waste for
corrosion purposes are factored into this evaluation.
D3.3 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION

Table D3-1 shows the engineering evaluation approaches used on tank 241-BY-102.
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D3.4 ESTIMATED COMPONENT INVENTORIES

Estimated chemical inventories from tank 241-BY-102 are summarized in Table D3-3. Shown
are the sample-based inventory, and the inventory estimate by the HDW model. Also shown
is the predicted (engineering evaluation) inventory based on the average analytical values for
the three BY farm comparison tanks. Comments and observations are provided in the
following text.

Tank 241-BY-112 and tank 241-BY-102 were the designated tanks in the BY tank farm for the
ITS systems. Tank 241-BY-101 had an ITS unit for a short time; this was upgraded and
transferred to tank 241-BY-102. Because of its configuration (i.e. a heater in one tank and
subsequent tanks connected in series for cooling the concentrated supernatant), the ITS system
caused a different mix of analytes to settle in tank 241-BY-102. For example, there is
significantly less nitrate and nitrite in tank 241-BY-102 than in the other BY tanks. There is
also more calcium, manganese, nickel, silicon, sulfate, phosphate, fluoride, and iron than in
the BY saltcake in the three comparison tanks (see Section D3.3). At this time, there is no
way to accurately predict the saltcake analytical values through an engineering assessment,
other than by using analytical data from other tanks containing BY saltcake. However,
because tank 241-BY-102 was the evaporator tank for the ITS system, prediction as to what is
in tank 241-BY-102 by using other BY tanks as a basis is less accurate.

Table D3-3. Comparison of Selected Component Inventory
Estimates for Tank 241-BY-102 Waste. (2 Sheets)

Component Engineering assessment (kg) | Sample-based (kg) | HDW' estimate (kg)
Bi 100 < 1on 770
Ca 552 <3,320 3,720
Cl 3,120 1,920 5,500
K 3,050 NR T 800
La NR < 1,590 0.55

NO, 601,000 149,000 475 000
NO, 43,000 21,900 97,000
Mn 70 <585 718
Ni 190 <7,580 Q47
Oxalate 20,300 30,400 0.3
Pb 147 <1 109 1,400
Si 488 6,840 2,640
SO, 24,000 90 enn 23,000
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D4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES

An evaluation of available chemical information for tank 241-BY-102 was performed that
included:

e Data from push mode 1996 core samples (Appendix B)
e An inventory estimate generated by the HDW model (Agnew et al. 1997)
e Evaluation of the BYSItCk data from other BY T__: Farm Tanks.

Based on this evaluation, a best-basis inventory was developed for tank 241-BY-102. For the
following reasons, the sampling-based inventory was chosen as the best-basis for those analytes
for which sampling-based analytical values were available:

» The sample-based inventory analytical concentrations compared favorably to those
of other BY tanks. ..iere were, however, the noted exceptions because this tank
was the evaporator tank for the ...J-1 unit.

e No methodology is available to fully predict BYSItCk from process flowsheet or
historical records

* Waste transfer records are not complete and not always accurate

For those few analytes for which no values could be calculated from the sample-based data,
the engineering evaluation data or the HDW model values were used. These values are less
reliable than the values for which sample data are available.

Based on this evaluation, a best-basis inventory was developed for tank 241-BY-102. When
the sample-based inventory had a high less-than value or was not measured, the engineering
assessment-based values were used (if available). The HDW model was used only where no
other data were available.

Once the best-basis inventories were determined, the hydroxide inventory was calculated by
performing a charge balance with the valences of other analytes. In some cases, this approach
requires that other analyte (e.g., sodium or nitrate) inventories be adjusted to achieve the
charge balance. During such adjustments, the number of significant figures is not increased.
This charge balance approach is consistent with that used by Agnew et al. (1997a).

The best-basis inventory for tank 241-BY-102 is presented in Tables D4-1 and D4-2. The

inventory values reported in Tables D4-1 and D4-2 are subject to change. Refer to the Tank
Characterization Database (TCD) for the most current inventory values.
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive Components
in Tar\lr M741_RV_1M) /Tanugg{ ?1 1007\ ) Chaaste)

Total inventory Basis

Analyte (ke) (€ M, or E)' Comment
TOC A 86N S
UsoraL 671 E Used ave. conc. from other

tanks in BY Farm. May be
low. Sample < 15,900.

Zr 15.6 E Used ave. conc. from other
tanks in BY Farm

'S = Sample-based
M= Hanford Defined Waste model-based
Engin ngas  ment-based
rrived from iarge  la
NR = Not reported.

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1
of Kupfer et al. 1997), all decayed to a common report date of January 1, 1994. Often, waste
sample analyses have only reported *’Sr, '*’Cs, #**%Py, and total uranium, or (total beta and
total alpha) while other key radionuclides such as ®Co, *Tc, '”I, "Eu, "**Eu, and *'Am, etc.,
have been infrequently reported. For this reason it has been necessary to derive most of the 46
key radionuclides by computer models. ..iese models estimate radionuclide activity in batches
of reactor fuel, account for the split of radionuclides to various separations plant waste
streams, and 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 radionuclides 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.
(No attempt has been made to ratio or normalize model results for all 46 radionuclides when
values for measured radionuclides 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.
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