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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-SY-101 was
performed, and a best-basis inventorv was established. This work
follows the methodology that was est Tlished by the standard -iriventory
task.
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APPENDIX G

EVZ UATION TO ESTA ISH BEST-BASIS INVENTORY FOR
DOUBLE~ LL TANK 241-SY-101

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
LeClair 1996). As part of this effort, an evaluation of available information for the
double-shell tank 241-SY-101 was perfi ned, 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.

G1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-SY-101 includes:

. The information included in Sections 2.0, 3.0, 4.0 and 5.0 of this tank
characterization report (TCR) for DST 241-SY-101 on tank history, sampling,
analyses, and data evaluati

. Internal memo on the statistical analysis of tank 241-SY-101 data (Welsh 1995).

e  Inventory estimates for this tank that were generated from the Hanford Defined
Waste (HDW) model (Agnew et al. 1997a).

A list of references nsed in this evaluation is prov. d in Section G5.0.
G2.0 COMPARISON ¢ COMPONENT INVENTORY VALUES

Tank 241-SY-101 is one of three tanks making up the SY Tank Farm in the 200 West |
Area. Two of the three tanks in this farm (tanks 241-SY-101 and 241-SY-103) were filled in |
the 1977 to 1980 time frame with a1 xture of highly concentrated double-shell slurry and
complexant concentrate from B Plant cesium and strontium recovery campaigns. The
B Plant proces . introduced high concentrations of organic compounds to the waste. Both
tanks have exhibited gas production and periodic gas release. Periodic gas releases have led
to cyclic changes in the waste volume in the tanks. Safety concerns about the gas release
phenomenon have led to extensive characterization of the waste materials in tank 241-SY-101
and to a lesser extent tank 241-SY-103.
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1ates for tank 241-SY-101 are listed in Tables G2-1

and G2-2. Also included in Tables G2-1 and G2-2 are tank inventory estimates based on
analytical data. The chemical species are reported without charge designation per the

best-basis inventory convention.

Table G2-1. Hanford Defined Waste Model-Based and Sample-Based Inventory

stimates for Nonradioactiv~ Components in Tank 241-SY-101.

Al 219,000 239,000 Ni 1,030 2,100
Bi NR 1,580 NO, 744,000 605,000
Ca 2,4 7,570 'NO, 850,0 1.69 E+06
al 56,300 47,300 OH 149,000 904,000
Cr 24,600 40,300 Pb NR 1,160
F NR 7,080 PO, 44,600 80,700
Fe 2,080 3,430 Si NR 12,300
Hg NR 10.3 SO, 26,600 133, 0
K 22,800 I 100 || TICas CO, | 252,000 150,000
Mn NR 1,190 TOC 104,000 77,500
Na 1.39 B+06 | 1.7 E+06 Unrorar 265 12,900
H,0 (Wt%) 35.0 21.3 Zr NR 128
ensity 1.61 1.79
(g/mL)

HDW = Hanford Defined Waste
NR = not reported

* Agnew et al. (1997a)

® Table 4-3 in this Tank Characterization Report.
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were initiated in this tank to address safety issues. In 1993, a mixing pump was installed in
tank 241-SY-101 which has controlled the release of gases from the waste.

G3.2 E} ECTED TYPE OF WASTE BASED ON THIS ASSESSMENT

Agnew et al. (1997a) lists the waste volume as 4,160 kL (1,100 kgal). Hanlon (1997)
lists the waste volume as 4,213 kL (1,113 kgal). Prior to the installation of a mixing pump
in 1993, the surface level of this tank varied as a function of time because of the gas
accumulation phenomenon. Prior to pw ) jnstallation, the occupied volume of the waste in
this tank increased with the gas accumulation and decreased when the gas was vented.
Figure 2.4 in this TCR illustrates the cyclic changes of slurry growth and gas release events
in tank 241-SY-101.

Agnew et al. (1997b) identifies the waste as being 2,120 kL (560 kgal) of Supernatant
Mixing Model from 242-S Evaporator (salt cake generated from 1977 to 1980 [SMMS2])
solids and 2,044 kL (540 kgal) of liqui . Hanlon (1997) identifies the waste as being
155 kL (41 kgal) of sludge, and 4,058 kL (1,072 kgal) of supernatant liquids.  This TCR

. used data from tank sampling events in 1990 and 1991 to estimate the convective (i.e.,
liquid) layer to be 2,300 kL (608 kgal), the non-convective (i.e., solids) layer to be 1,670 kL
(442 kgal) and the crust to be 220 kL (58 kgal) (Welsh 1995). The volumes developed in the
TCR were used to develop tank inventory estimates.

. Based on process history, tank | -SY-101 would be expected to contain large
quantities of organic complexing ager from the complexant concentrate. The tank would
also be expected to contain large 1a ies of aluminum, sodium, hydroxide, nitrite, and
nitrate from the DSS. ' ’

G3.3 BASIS FOR CALCULATIO! USED IN THIS ENGINEERING EVALUATION

The general approach of an engineering assessment is to utilize all available information
to formulate the best-basis estimate of the tank’s contents. The sources of information 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
interest, and data from models utilizing historical process records. The confidence level
assigned to the best-basis inventory values then depends on the level of agreement among the
various information sources.

Since 1980, the surface level in tank 241-SY-101 (and also in tank 241-SY-103) was

. observed to periodically rise and fall. This behavior was attributed to the accumulation of
hydrogen and other. gases in the non-convecting layer in the tank. When it was realized that
a potentially significant safety issue was associated with the levels of reactive gases being
periodically vented from the two SY tank farm tanks, a focused characterization effort was
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initiated. (Details of the safety issue are scussed elsewhere in this TCR.) The waste
characterijzation efforts for tank 241-SY-101 are detailed in sections 4.0 and 5.0 of this TCR.

In order to address the very serious safety issues that had been raised by the gas
‘venting episodes in tank 241-SY-101, the tanK was sampled a nu: er of times in 1990 and
1991. The sampling events followed separate releases of accumulated gases. In November
1990, three crust samples were obtained from the tank, In May 1991, eight crust sam s
2 | a core sample consisting of 26 segments were taken. In December 1991, a second core
sample was taken from a separate riser. The analyses of these samples and the data
interpretation received extensive oversiy  from both internal U.S. Department of Energy
(DOE) and external technical reviewers. The rigor of the tank sampling efforts and the
analytical characterization data gener:  from the samples taken from tank 241-SY-101
represent the highest quality that wer ilable from the Hanford Site staff. For this reason
these data are used as the best-basis for estimating the tank inventory.

The estimated composition for each of the three layers in tank 241-SY-101 are reported
in Section 4.0, Table 4-2 of this TCR. The tank inventory estimates are shown in
Section 4.0, Table 4-3. Appendix A of this TCR contains the data from physical, chemical,
and radiological characterization of window C and E core samples. Considerably more
analytical data are included in Appendix A than is summarized in Tables 4-2 and 4-3.
Tables 4-2 and 4-3 only include the a1 ytes where sufficient data were available for
calculation of a tank inventory estimate. However, many analyses were completed on
selected sample splits. In such cases, ere was insufficient data to develop a tank inventory
estimate.
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Table G4-2. Best-Basis Inventory Estimates for Radioactive Components in Tank
241-SY-101 Decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets)

=y - 16.9 M
By 4.75 (
0 0.192 [
sy 0.149 M
ZINp 5.24 M
zEpy 8.6 M
B3y 5.56 M- 265 kg total uranium
BIAPYy 46.6 S
HAm 633 S
4lpy 584 M
*Cm 0.938 M
Upy 0.00321 M
#Am 0.0123 M
2Cm 0.087 M
24Cm 0.841 M

1S = Sample-based
M = Hanford Defined Waste model-based, Agnew et al. (1997a)
E = Engineering assessment-based.
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