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Abstract: An effort is u lerway to provide waste. inventory esti ites -
that will serve as standard characterization source terms for the

“arious waste management activities. As part of thi. ..’fort, an
evaluation of available information for single-shell tank 241-C-107 was
performed, and a best-basis inventory was established. This work
follaws the methodology that was estabiished by the standard 1nventory
task.
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APPENDIX F
EVALUATION TO ESTABLISH BEST-BASIS

INVENTORY FOR SINGLE-SHELL
' TA K 241-C-107 -
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e 5,185 kL (1,370 kgal) of PUREX coating (CWP2) waste
e 916 kL (242 kgal) of HS waste
o 1,488 kL (393 kgal) of SRR waste.

From the waste transactii s, Agnew et al. (19972) predicts e following solids
volumes for tank 24 C-107: . :

e 825 kI (218 kgal) of BiPO, first cycle (1C) sludge
e 140 kL (37 kgal) of PUREX coating waste (CWP2) shudge
¢ 75.7 kL (20-kgal) of SRR sludge.

The projected volumes of 1C, UR, and CWP2 waste can be estimated from common
sludge layers in tanks 241-T-104, 241-TY-105, and 241-C-105, respectively. The sindoe
f---s-=i-- i thes "anks are kno 1 ave been produced almost exclusivel, ., .
mdicated wastes, with minor exceptio for tank 241-C-105. Table F2-2 provides a
summary of the estimated waste volume and comparable sludge volume for each of the
indicated waste types and the projected volume of each waste in tank 241-C-107.

Table F2-2. Projected Volume of 1C. UR, and CWP2 Sludge in Tank 241-C-107 Based
on Common ! dge Layers in Other Tanks

First cycle blsmuth 241-T-104 13,096 1,673 768
phosphate (1C) '
Uranium recovery | 241-TY-1( 23,607 874 , 29.6
(UR) ' ' .
PUREX coating 241-C-105 11,926 306.6 133.3
waste (CWP2) |

* Waste volumes taken from Agnew (1997b)

® Sludge volumes derived from tank sludge level measurements for 1C and UR waste
and from the Hanford Defined Waste model for tank 241-C-105 CWP2 waste (Agnew et
al. 1997a)

* Projected -inventories based « the volume of each waste transferred to tank
241-C-107 divided by the volume of waste sent to each of the indicated tanks multlphed
by the volume of sludge produced in each tank.
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Based on the estimates in Table F2-2, about 931 kL (246 kgal) of 1C, UR, and CWP2
sludge st 11d have been produced in tank 241-C-107. Since the total sludge inventory in this
tank is 973 kL (257 kgal), the HS and SRR sludge layers combined should equal 42 kL (11
kgal), compared to the HDW model estimate of 75.7 kL (20 kgal) of SRR sludge (Agnew et
al. 1997a). The depth of each st e layer can also be estimated from the physical
dimensions of the tank. The results are shown in Table F2-3.

Table F2-3. Estimated Volume and Depth of Various Sludge Layers in Tank 241 -107.
b Y000 x-éu S:ﬁr '(

e e

First cycle bismuth » 768 . 175.3
phosphate (1C) : ' B .
Uranium recovery (UR) 29.6 , 7.2
PUREX coating waste 133.3 32.4
(CWP2) _ : .
L 42 10.3
Total 973 C 2252

* Sludge depth for 1C sludge yer corrected for volume of 1C sludge in the heel of
the tank (47.3 kL [12.5 kgal]).

According to the estimates in Table F2-1, core 71 represents the upper 101 cm .
(39.7 in.) of the sludge layer or 415 kL of 973 kL (109.6 kgal of 257 kgal) of sludge in tank
241-C-107. Core 71 thus represents the HS/SRR, CWP2, UR, and 29 percent of the -
~ measurable 1C sludge layer in this tank. If the heel is included, core 71 represents.all of the

HS/SRR, CWP2 and UR layers and 27.3 perce  of the 1C layer or 415 kL (109.6 kgal) of
sludge, with the remaining balance of 558.2 kL (147.5 kgal) of 1C sludge being represented
by tank 241-T-104 1C waste.

Table F2-4 provides a summary of the composite sludge analytical values -and tar
inventory estimates developed from core 71 and comparable sludge compositions in tank
241-T-104, normalized to the corresponding volume of 1C sludge in tank 241-C-107. The
tank inventory estimates for core 71 are based on measured density of 1.55 kg/L from tank
241-C-105, which contains CWP and UR waste (Tusler et al. 1995). Because salt well
pumping is the only activity that has taken place since 1978, core sample 71 should represent
the general composition of the upper sludge layers in this tank. The chemical species are

" reported without charge designations per the best-basis inventory convention.
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(CWP2) waste, SRR and HS wastes. The best-basis inventory for tank 241-C-107 is -
presented in Tables F4-1 and F4-2. A medium level of confidence is assigned to the
chemicals and radionuclides because all of these estimates were derived from the 1995 core
sample (core 71) and the common 1C sludge layer in tank 241-T-104. Many of ese

_ components, including Bi, Cr, Ni, a  Si, are consistent with estimates from other sources of
information. The inventory values reported in Tables F4 and F4-2 are subject'to  ange.
Refer to the Tank Characterization L ibase (TCD) for the most current inventory values.

Once the best-basis inventories were determined, the hydroxide inventory was

calculated by performing a charg ace with the valences of other analytes. In some
cases, this approach requires tha analyte (e.g., sodium or nitrate) inventories be
adjusted to achieve the charge b: During such .adjustments, the number of significant
figures is pot increased. This cl alance approach is consistent with that used by Agnew

et al. (1997a).

Best-basis tank inventorv values are derived for 46 key radionuclides (as defined in

Section 3.1 of Kupfer et ecayed to a common report date of January 1, 1994,
Often, waste sample anal I Toen e 2Py, and total uraniur

(total bet.. . .. __ph: ey raqionuciiges sucn as —Co, *Tc, '], *Ey, **Eu,
and 2'Am, etc., have be reported. For this reason it has been necessary to
derive most of the 46 ke by coniputer models. These models estimate
radionuclide activity in b i fuel, account for the split of radionuclides to
various separations plant 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.) 1! enerated values for radionuclides in any of 177 tanks
are reported in the Hanford Defir te Rev. 4 model results (Agnew et al. 1997a). The
best-basis value for any one analy be either a model result or a sample or engineering
assessment-based result if availab » attempt has been made to ratio or normalize m¢
results for all 46 radionuclides wl ies 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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