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APPENDIX C 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR 
SINGLE-SHELL TANK 241-BX-101 

An effort is underway to provide waste inventory estimates that will serve as standard 
characterization source terms for the various waste management activ~ties (Hodgson and 
LeClair 1996). As part of this effort, an evaluation of available information for single-shell 
tank 241-BX-lOJ was performed, 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. 

Cl.O CHEMICAL INFORMATION SOURCES 

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

• Data from two auger mode samples taken in 1994 for safety screening which 
consists of only limited analytical results. The data consists only of total alpha, 
DSC and percent water (see Section 4.0). 

• Data from Tank Characterization Reports (TCRs) from other tanks in the 
BX Tank Farm, Tank 241-BX-104 (Hu and Stephens 1996), tank 241-BX-105 
(Hall and Tran 1995) and tank 241-BX-106 (Sasaki et al. 1996) 

• An inventory estimate for this tank (Agnew et al. 1997). 

• Data from Data Packages or TCRs from other tanks with the Tri-Butyl Phosphate 
(TBP) waste type, tanks 241-TY-105 and 241-TY-106 (Weiss 1986) and the 
cladding waste (CWP) waste type, tank 241-C-105 (Tusler et al. 1995). 

C2.0 COMPARISON OF COMPONENT INVENTORY VALUES 

The 1995 Safety Screening Sampling produced no best-basis analyte analytical results. 
The HDW model inventories are listed in Tables C2-l and C2-2. Table C2-1 lists 
nonradioactive components on a kilogram (kg) basis and Table C2-2 lists the radioactive 
components on a curie basis. The HOW model estimates the total waste volume to be 
162.8 kL (43 kgal) with a density of 1.66 g/mL. The chemical species, in this appendix, are 
reported without charge designation per the best-basis inventory convention. 
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Table C2-1. Hanford Defined Waste-Based Inventory Estimates for Nonradioactive 
Components in Tanlc 241-BX-101. 

Al 4,180 NO3 996 

Bi 0.688 OH. 36,700 

Ca 772 oxalate 8.66 E-04 

Cl 94.9 Pb 0.942 

Cr 18.3 Pas PO4 4,230 

F 3.89 Si 3,300 

Fe 6,790 Sas SO4 1,160 

Hg 0.0057 Sr 0 

K 24.4 TIC as CO3 13,600 

La 0.00104 TOC 225 

Mn 0.654 UTOTAL 45,800 

Na 21 ,300 Zr 0.0114 

NH3 78 H2O (wt%) 46.6 

Ni ·3,490 Density g/mL 1.66 

NOz 1,650 

HOW = Hanford Defined Waste 
a No sample-based data 
b Agnew et al. (1997). 
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Table C2-2. Hanford Defined Waste Predicted Inventory Estimates for Radioactive 
Components in Tank 241-BX-101. 

90Sr 366,000 

595 

HDW = Hanford Defined Waste 
a No sample-based data 
b Agnew et al. (1997); decayed to Januc1ry 1, 1994. 

C3.0 COMPONENT INVENTORY EVALUATION 

218 

The following evaluation of tank contents is performed to identify potential errors 
and/or missing information that would influence the HDW model component inventories. 

See Section 2.3 of this TCR for a detailed waste transfer history of tank 241-BX-101. 

A brief summary of the waste transf~r history follows, based on Section 2.3: 

• Received metal waste (MW), 1948 through 1951 

• MW waste was sluiced from the tank and the tank was declared. empty in 
June 1954 

• Received tri-butyl phosphate (TBP or UR) supernatant waste, 1956 through 1967 

• Received Plutonium-Uranium Extraction (PUREX) CWP supernatant, 1962 
through 1967 

• Received evaporator bottoms (EB), 1967 through 1968 

• Received and transferred miscellaneous waste such as B Plant Low-Level (BL), 
ion exchange (IX), organic solvent wash waste (OWW), CWP, Thoria high-level 
waste (HLW) or cladding waste (TH), Thoria low-level waste (THL) from 1969 
through 1976. 

In the fourth quarter of 1977, a salt well was installed in the tank. The tank was 
deactivated in 1978. 
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C3.1 CONTRIBUTING WASTE TYPES 

The following are reported waste types in tank 241-BX-101 

Agnew et al. (1995 and 1997): MW, BL 
Hill et al. (1995): TBP (UR), CWP, BL, IX 

Abbreviations: 

CWP 
MW 
TBP (UR) = 
BL 
IX 

PUREX cladding waste (aluminum clad fuel) 
Metal waste 
Tri-Butyl Phosphate (Uranium Recovery) 
B Plant low-level waste 
ion exchange waste 

The tank volume used to generate the HDW inventory is 162.8 kL (43 kgal) total waste 
(Agnew et al. 1997). Hanlon (1997) reports a sludge layer of 159 kL (42 kgal), no salt 
cake, and 3.8 kL (1 kgal) of supernatant. Agnew et al. reports 109.8 kL (29 kgal) of MW, 
49.2 kL (13 kgal) of BL, and 3.8 kL (1 kgal) supernatant. The HDW. density used in the · 
model to calculate the inventory was 1. 66 g/mL. 

Rodenhizer (1987) indicates that MW was sluiced from tank 241-BX-101 from January 
to June 1954. Tank 241-BX-101 was declared empty by the end of the June 1954. Little or 
no MW remained in tank 241-BX-101. Several wastes were transferred to the . tank after that 
time. The two wastes that appear most likely to be the main sources of solids in tank 
241-BX-101 are TBP and CWP. Other sources may have contributed to the w~te in this 
tank such as BL and IX but production and transfer records are not adequate to predict 
exactly which waste types and amounts were contributors. 

Production records reviewed by Anderson (1990), Agnew et al. (1995), and Hill et al. 
(1995) show a lot of similarity between tanlcs 241-BX-101 through 241-BX-106 as to the 
waste histories associated with the tanks. Tanks 241-BX-101 through 241-BX-106 received 
mostly B Plant MW, U Plant waste, and PUREX cladding waste. Tanks 241-BX-101 
through 241-BX-103 formed a first cascade in the BX Tank Farms and tanks 241-BX-104 
through 241-BX-106 formed a second cascade. Several transfers occurred both ways 
between tanks of the two cascades. Tank 241-BX-102 received a significant amount of 
diatomaceous earth (DE) which makes it the major outlier in terms of analyte profiles in the 
tanks. The assignment as to what was left in these tanks is very different between Agnew at 
al. and Hill et al. 

Agnew et al. (1995) list.s MW as the majot waste in all these tanks, with the exception 
of DE in tank 241-BX-102 and BYSltCk in tank 241-BX-106. Rodenhizer (1987) lists these 
tanks to have been emptied of MW. Tanks 241-BX-104 and 241-BX-105 have been sampled 
and, based on these results, the Agnew et al. assumption of large quantities of MW is judged 
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incorrect. Hill et al. (1995), Agnew et al. (1995), and Anderson (1990) ail show large 
quantities of TBP and CWP waste entering each of these tanks. Lesser quantities of other 
waste such as BL, IX, EB, R, and QWW entered some of the tanks in both cascades. Hill et 
al. (1995) lists the primary waste in each of these tanks as being TBP and CWP (excluding 
the predominate DE in tank 241-BX-102). 

C3.2 ASSUMPTIONS 

For this evaluation~ the following assumptions and observations are made: 

• Taruc· waste mass is calculated using the measured average density estimated in 
comparison TCRs (1.66 g/mL. This is also the same density used in the HDW 
model inventories. The total tank volume used is listed in Hanlon (1997) as . 
162.8 kL (43 kgal) and is the same volume as reported by Agnew et al. (1997) 

• The average analyte concentrations determined for tanks 241-BX-104, 
241-BX-105 (including 241-BX-106 for supernatant estimates) can be used to 
estimate the average analyte concentrations in tank 241-BX-101. These 
concentratiom are assumed to be the closest predictors of the unknown analytical 
data for tank 241-BX-101. 

• The TBP and CWP waste type concentrations from other tanks can be used to 
predict the waste inventory for tank 241-BX-101. 

• No radiolysis of NO3 to NO2 and no additions of N02 to the waste for 
corrosion purposes are factored into this evalu~tion. 

C3.3 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION 

Table C3-1. Engineering Evaluation Approaches Used On 241-BX-101. (2 sheets) 

Supernatant 

Volume= 3.785 kL 
(1 kgal) 

Density not needed in 
. calculations 

( concentration in ter.rp.s 
of conc./mL) 

BX Tank Farm Engineering 
Assessment - Used. the average 
concentrations for the 
supernatants from tanks 
241-BX-104, 241-BX-105 and 
241-BX-106. This is done to 
demonstrate that this amount of 
supernatant is not of 
significance in the total 
inventory. 
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Table C3-1. Engineering Evaluation Approaches Used On 241-BX-101. (2 sheets) 

Salt cake 

None expected 

Sludge 

Total solids volume = 
159 kL (42 kgal) 

Density = 1. 66 g/mL 

Not applicable 

BX Tank Farm Engineering 
Assessment - Used the average 
concentrations for the solids 
from tanks 241-BX-104 and 
241-BX-105. 

CWP = PUREX Cladding Waste 
TBP = Tri-Butyl Phosphate 
TCR = Tanlc Characterization Report. 

Not applicable 

TBP/CWP Engineering 
Assessment - Sample 
concentrations frprn other 
tanks with TBP and CWP 
sludge were used to predict 
the sludge inventories. 
Assumed 41.6 kL (11 kgal) 
TBP and 117.3 kL (31 kgal) 
CWP. 

Since tanks 241-BX-101 through 241-BX-103 have not been sampled, no chemical 
inventory information is available for this cascade. However Anderson (1990) and Hill et 
al. (1995) indicate tanks 241-BX-101 through 241-BX-106 had similar waste histories 
involving the same major waste types (TBP and CWP) and tanks 241-BX-104 and 
241-BX-105 have been sampled. In addition the supernatant of tank 241-BX-106 also has 
been sampled. 

An Engineering Assessment was performed that simply averaged the sample-based 
analyte concentrations for tanks 241-BX-104 and 241-BX-105 and used the average 
concentration to estimate the inventory for tanks 241-BX-101 through 241-BX-103. Another 
Engineering Assessment was performed that used TBP and CWP concentrations from other 
tanks (241-TY -105 and 241-TY-106 for TBP and 24 l-C-105 for CWP) to compare to tanks 
241-BX-104 and 241-BX-105. An· assumed volume of 41.6 kL (11 kgal) of TBP and 
117.3 kL (31 kgal) CWP was used for this Engineering Assessment for tank 241-BX-101. 
Tb.is ratio was determined by varying the ratio until this inventory agreed as close as possible 
to the inventory calculated using 241-BX-104 and 241-BX-105 data. For tanks 241-BX-104 
and 241-BX-105, these two waste types best modeled _the tank contents when compared to the 
sample data. 

The first assessment (based on the average of tanks 241-BX-104 and 241-BX-105) was 
applied as the best-basis inventory for the closely associated cascade forming 241-BX-101 
through 241-BX-103. The second assessment was also done for comparison "purposes. 
Because of the lack of sampling in this cascade, the certainty of these assessments are very 
low but represent the best estimate that can be made at this time. A sample fr?m this 
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cascade would be very helpful in gaining confidence as to the best-basis for the tank 
inventory. 

The TBP inventory was estimated by using the average TBP waste concentrations found 
in tanks 241-TY-105 and 241-TY-106 from Weiss (1986) (Table C3-2). Table C3-2 shows 
this concentration expressed in terms of kg/kgal, because this is how the average 
concentration in these tanks was expressed. The third column shows the analyte inventory 
from TBP based on the assumed 4.1.6 kL (11 kgal) of TBP waste. 

The CWP inventory was estimated by using the CWP waste concentration found in tank 
241-C-105 (Tusler et al. 1995). Column five shows the analyte inventory from CWP and 
column four was multiplied by 0.22963 which represents 117.3 kL/511 kL (31 _kgal/ 
135 kgal) (which is the ratio of waste in each tank). The last column in Table C3-2 shows 
the total inventory estimated by the TBP /CWP Engineering Assessment. 

Table C3-2. Tank 241-BX-101 TBP/CWP Sludge Calculations and Total Engineering 
Assessment Inventory. (2 Sheets) 

Al 13.2 145 31,500 7,233 7,380 

Bi 2.8 30.8 340 78.1 109 

Ca NR NR 3,970 912 >911 

Cl 7.53 82.8 NR NR >82.8 

Cr 0.9 9.9 680 156 166 

F <4.29 <47.2 <l.02 <0.234 <47.4 

Fe 159.4 1,750 5,400 1,240 2,990 

Pb 1.83 20.1 · 480 110 130 

Mn 1.04 11.4 1,260 289 301 

Ni 0.42 4.62 1,090 250 255 

N03 1,039 11,400 11,300 2,590 14,000 

N02 34.8 383 NR NR >383 

P04 533.5 5,870 5 ,300 1,217 7,090 

p 174.1 1,920 NR NR > 1,920 

K NR NR 840 193 > 193 

Si 2.13 23.4 20,300 4 ,661 4 ,680 

Na 665.7 7,320 56,500 12,974 20,300 
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Table C3-2. Taruc 241-BX-101 TBP/CWP Sludge Calculations and Total Engineering 
Assessment Inventory. (2 Sheets) 

Sr NR NR 90 20.9 >20.9 

S04 73.5 809 < 11,800 <2,710 <3,520 

TIC as CO3 6.18 68.0 NR NR >68.0 

Toe· 8.49 93.4 1,010 232 325 

u 41.7 459 5,180 1,189 1,650 

Zr 2.15 23.7 430 98.7 122 

90Sr 2,918 32,100 365,000 83,815 116,000 

80.7 888 

0.19 2.09 

CWP = PUREX Cladding Waste 
TBP = Tri-Butyl Phosphate 

125,000 28,704 39,600 

459 105 107 

a Average kg/kgal TBP froin tanks 241-TY-105 and 241-TY-106 (Si. from 
241-TY-105 only) (Weiss 1986) 

b kg/kgal from column 1 multiplied by 11 kgal (assumed volume of TBP) 
c CWP inventory_ from 241-C-105 (Tusler et al. 1995) 
d CWP Inventory in 241-BX-101 (31 kgal/135 kgal = 0.22963) 
c Radionuclide concentrations reported as of sample analysis date. 

The BX Tank Farm Engineering Assessment used the average analytical solids 
concentrations from tan.ks 241-BX-104 and 241-BX-105 to estimate the solids inventory for 
tank 241-BX-101. Table C3-3 shows the average analytical concentrations for each analyte, 
in the two reference tanks. Also shown is the HDW model estimate for tank 241-BX-101 

.and the total inventory reported in kg for each analyte for tank 241-BX-101. The HDW 
concentration values are shown for comparison. The tank 241-BX-101 solids volume of 
159 kL (42 kgal) and the average density from tanks 241-BX-104 and 241-BX-105 of 
1.66 g/mL were used to calculate the inventory reported in kg. 
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Table C3-3. BX Farm Engineering Assessment Tank 241-BX-101 
Solids Inventory. (2 Sheets) 

- -----Al . 115,000 33,800 74,400 15,300 19,600 

Bi 551 772 662 0 175 

Ca 1,900 6,210 4,055 2,920 1,070 

Cl 1,040 NR 1,040 294 274 

Cr 6,330 8,620 7,475 29.5 1,970 

F <882 NR <882 0 <233 

Fe 6,400 5,940 6,170 25,700 1,630 

K NR 1,460 1,460 70.5 385 

La <138 NR < 138 0 <37 

Mn 1,540 1,490 1,515 0 400 

Na 72,700 110,000 91,350 78,300 24,100 

Ni NR 147 147 13,200 39 

NOi. 24,200 NR 24,200 5,160 6,390 

N03 47,800 33,300 40,550 1,900 10,700 

Pb 946 564 755 0 199 

PO4 8,490 61,000 34,745 . 15,900 9,170 
p 2,340 19,900 11,120 NR 2,930 

Si 1,880 41,500 . 21,690 12,500 5,720 

S04 1,750 NR 1,750 4,130 461 

Sr 51 56.2 54 0 14 

TIC as 24,200 NR 24,200 51,200 6,390 
CO3 

TOC 5,210 2,780 3,995 733 1,050 

u 38,400 4,400 21,400 173,000 5,650 

Zr <646 490 335 0 88 

Density 1.73 1.58 1.655 1.66 1.66 
(g/rnL) 

wt% H20 I 29.5 · I 57 I 43.2 I 46.6 I 43.2 

C-11 



WHC-SD-WM-ER-408 
Revision 0C 

Table C3-3. BX Farm Engineering Assessment Tank 241-BX-101 
Solids Inventory. (2 Sheets) 

-·--- ·· -
NR 136 136 1380 35.9 

73.1 54 64 0.935 16.9 

NR 0.279 0.279 1 0.074 

NR = Not Reported 
(NRs and < (less than) not included in the average unless < is the only 
value) 

a Hu and Stephens (1996) 
b Hall and Tran (1995) 
"Average only includes reported values, NR not included 
d Agnew et al. (1997), radionuclides decayed to January 1, 1994 
e Sample radionucliqe concentrations reported as of sample analysis date. 

The BX Tank Farm Engineering Assessment used the average analytical supernatant 
concentrations from tanks 241-BX-104, 241-BX-105, and 241-BX-106 to estimate the 
supernatant inventory for tank 241...;BX-101. Table C3-4 shows the average analytical 
concentrations for each analyte, the HDW model estimate for tank 241-BX-101 and the 
supernatant inventory reported in kg. The HDW values are shown only for comparison. 
Table C3-5 shows the total analyte inventory for the BX Tank Farm Assessment. The 
supernatant volume assumed in these calculations is 3. 785 kL (1 kgal). 

Al 

Bi 

Ca 

Table C3-4. BX Tank Farm Engineering Assessment Tank 241-BX-101 
Supernatant Inventory. (3 Sheets) 

2,840 5,930 6,720 5,163. 24,100 

6.9 0.783 NR 3.84 135 

19.1 144 NR 82 201 
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Table C3-4. ·BX Tanlc Farm Engineering Assessment Tank 241-BX-101 
Supernatant Inventory. (3 Sheets) 

Cl 2,800 NR 3,410 3,105 3,360 12 

Cr 2,970 249 NR 1,610 2,060 6.1 

F 300 NR 336 318 763 1.2 

Fe 2.05 4.37 <20 <8.81 '62.4 <0.0333 

Pb <16.3 51.4 NR <33.9 185 <0.128 

Mn <1.63 <22.0 NR <11.8 129 <0.0447 

Ni 8.9 93.6 NR 51.3 59 0.19 

N03 1-35,000 117,000 111,000 121,000 97,000 458 

N02 63,800 NR 64,400 64,100 55,500 243 

PO4 4,7,80 5,210 NR 4,995 4,700 19 

p 1,780 1,700 NR 1,740 NR 6.6 

K 2,010 2,600 NR 2,305 1,120 ·s.1 

Si 82.4 139 NR 111 533 0.42 

Na 140,000 124,000 157,000 140,000 123,000 531 

Sr <0.488 1.8 NR < 1.14 0 0.0043 

SO4 3,930 NR NR 3,930 l3A00 15 

· _TIC as C03 .44,750 NR 61,500 53,100 12,400 201 

TOC 3,190 9,440 2,360 5,000 5,250 19 

u <65.0 0.00451 NR <32.5 532 <0.123 

Zr <1.63 <5.06 NR <3.35 2.24 <0.0127 

Density 1.29 1.29 1.27 1.283 1.34 1.283 
(g/mL) 

wt% H2O 59.1 NR 61.3 60.2 57.6 60.2 
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Table C3-4. BX Taruc Farm Engineering Assessment Taruc 241-BX-101 
Supernatant Inventory. (3 Sheets) 

90Sr NR 11,200 277 

NR 175 ,000 166,000 

NR 17.1 NR 

HDW = Hanford Defined Waste 
NR = Not Reported 
a Hu and Stephens (1996) 
b Hall and Tran (1995) 

5,739 19 

170,500 68.4 

17.1 . 0.00744 

c Sasaki et al. (1 996) . 

21.7 

645 

0.065 . 

d The average of tanks 241-BX-104, 241-BX-105, and 241-BX-106 only includes 
reported values, NR is not included 

e Agnew et al. (1997), radionuclides decayed to January 1, 1994 
r Sample radionuclide concentrations reported as of sample analysis date. 

The BX Tank Farm Engineering Assessment Total Inventory including both solids and 
supernatant is shown in Table C3-S. 

Table C3-S. BX Tank Farm Engineering Assessment Tanlc 241-BX-101 Engineering 
Assessment Total Inventory Calculations. (2 Sheets) 

Al 20 19,600 19,600 

Bi 0.014 175 175 

Ca 0.31 1,070 1,070 

Cl 12 274 286 

Cr 6.1 1,970 1,980 

F 1.2 <233 <234 

Fe <0.0333 1,630 1,630 
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Table C3-5. BX Tank Farm Engineering Assessment Tank 241-BX-101 Engineering 
Assessment Total Inventory Calculations. (2 Sheets) 

Pb <0.128 199 199 

Mn <0.0447 400 400 

Ni 0.19 39 39 

NO3 458 10,700 11,200 

N02 243 6,390 6,630 

PO4 19 9,170 9,190 

p 6.6 2,930 2,940 

K · 8.7 385 394 

Si 0.42 5,720 5,720 

Na 531 24,100 24,600 

Sr <0.0043 14 14 

SO4 15 461 476 

TIC as CO3 201 6,390 6,590 

TOC 19 1,050 1,070 

u <0.123 5,650 5,650 

Zr <0.0127 88 88 

21.7 35,900 35,900 

t37 Cs 645 16,900 17,500 

0.065 74 74 

• Sample radionuclide concentrations reported as of sample analysis date. 

C3.3.3 Inventory Comparisons 

The TBP/CWP Engineering Assessment-based inventory, BX Tank Farm Engineering 
Assessment-based inventory values and the HDW model values are compared in Table C3-6. 
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Table C3-6. Comparison of Selected Component Inventory Estimates for 
Tank 241-BX-101 Waste. (2 Sheets) 

-----Al 7,380 19,600 4,180 

Bi 109 175 0.688 

Ca I >912 1,070 772 -
Cl >82.8 286 94.9 

Cr 166 1,980 18.3 

F I <47.4 <234 3.89 

Fe I 2,990 1,630 6,790 

K I >193 394 24.4 

Mn 301 400 0.654 

Na 20,300 24,600 21,300 

Ni I 255 I 39 3,490 

NO2 >383 6,630 1,650 

NO3 14,000 . 11,200 I . 996 

Pb 130 199 0.942 

PO4 7,090 9,190 4,230 

Si 4,680 5,720 3,300 

so. 
I 

<3,520 I 476 I 1,160 

Sr >20.9 I 14 

I 
0 

TIC as CO, I >68.0 

I 
6,590 13,600 

325 1,070 I 225 TOC -
u I 1,650 

I 
5,650 

I 
45,800 

Zr I 122 88 0.0114 
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Table C3-6. Comparison of Selected Component Inventory Estimates for 
Tank 241-BX-101 Waste. (2 Sheets) 

116,000 

39,600 

107 

H20 (percent) 43.2 

CWP = PUREX Cladding Waste 
HDW = Hanford Defined Waste 
NR = Not reported 
TBP = Tri-Butyl Phosphate 

35,900 

17,500 

74 

43.2 

• Agnew et al. (1997), radionuclides decayed to January 1, 1994 
b Sample radionuclides reported as of sample analysis date. 

366,000 

595 

218 

46.6 

Since there is no analytical data for tank 241-BX-101, a best basis was selected from 
one of the three inventories compared in Table C3-6. The BX Tank Farm Engineering 
Assessment was chosen as the best basis, because it is based on the actual analytical data 
from the three tanks in the next cascade from the same farm. The waste streams that fed 
these tanks were similar (see Section C3.1). The solids content of the waste streams that 
entered tank 241-BX ~ 101 and the impact of the transfer history on the tank contents are not 
well quantified. The two most likely candidate waste streams were TBP and CWP, however, 
other waste types in smaller quantities may have contributed to the solids formation. 

The following observations come from the comparisons of these three inventories. 

It was possible to get the two Engineering Assessments to agree well for Bi, Mn, Na, 
Ni, Pb, phosphate, Si, U, Zr, 137Cs and 239Pu. The two Engineering Assessments show 
poorer agreement for Al, Cr, Fe, Nitrate, TOC and 9()Sr. The HDW model predicts waste 
streams that are less likely to be those which left the solid wastes in this tank (MW and BL). 
As such, the HDW does not compare well with either Engineering Assessment for Al, Bi, 
Cr, K, Mn, Ni, Nitrite, Nitrate, . Pb, Phosphate, Carbonate, U, Zr, 90Sr, 137Cs and 239Pu. 

Assuming the BX Tank Farm Engineering Assessment to be the best basis , (see 
Section C3.3) other waste streams contributed to the waste in tank 241-BX-101 besides TBP 
and CWP. This is assumed because these two waste streams do not match the BX Tank 
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Farm Engineering Assessment well enough to be the only contributors. For example, it 
appears that other waste types and/or conditions which favored the deposit of higher amounts 
of Al and Cr added to the waste found in tank 241-BX-101. It is also apparent that the 
HDW waste types of MW and BL are not the predominate wastes in the tank, which is 
consistent with tanks 241-BX-104 and 241-BX-105. Until this tank is sampled and the actual 
analytical inventory is known, no firm· statemeQ.t regarding its composition/inventory can be 
made. 

Since tank 241-BX-104 .showed a small MW heel, a small heel is also projected in this 
tank and results in a significant amount of uranium to be estimated. However, the estimated. 
amount is much lower than that predicted by the HOW model. On the other hand, since no 
sampling results are available, it is possible that the uraniu·m is actually under predicted. 

The best basis radionuclide· values are also the BX Tank Farm Engineering Assessment 
values. · Based on the heat load of tank 241-BX-101 from Kummerer (1995), the Engineering 
Assessment values may be biased low and account for only 50 percent of the actual inventory 
for 90Sr and 137Cs. 
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C4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES 

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

Chemical and radiological inventory information are generally derived using three 
approaches: (1) component inventories are estimated using results of sample analyses, 
(2) component inventories are estimated using the HDW model based on process knowledge 
and historical information, or (3) a tank-specific process estimate is made based on process 
flowsheets, reactor fuel data, essential material usage, and other operating data. The · 
information derived from these different approaches is often inconsistent . 

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 chemical information for 
tank 241-BX-101 was performed, including the following: 

• An inventory estimate generated by the HOW model Agnew et al. (1997). 

• An Engineering Assessment which produced inventory estimates based on 
component concentrations for similar tanks· in the BX Tank Farm (241-BX-104, 
241-BX-105 and [241-BX-106 for supernatants]). 

• An Engineering Assessment produced inventory estimates based on comparisons 
of TBP and CWP wastes types (Tanks 241-TY-105 and 241-TY-106 for TBP and 
tank 241-C-105 for CWP), that are expected to be in tank 241-BX-101. 

Based on this evaluation, a best-basis inventory was developed for tank 241-BX-101 for 
which no sampling information was available. The inventory based on the average 
concentration of analytes in tanks 241-BX-104 through 241-BX-106 was chosen as the best 
basis for the following reasons: 

• The sample-based inventory analytical concentrations of the other tanks in the 
next cascade are actual measurements and are consistent for what is expected for 
tank 241-BX-101. 

• The waste types represented in tank 241-BX-101 are not well known and probably 
include other wastes than just TBP and CWP. 
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• There are no analytical data for any tank in the same cascade as tank 241-BX-101 
and the different references (see Section C3.l) do not agree as to which waste 
types are in tank 241-BX-101. 

• For those few analytes where no values were available from the Engineering 
Assessment-based inventory, the HDW model values were used. 

Where available, the BX Tanlc Farm engineering assessment radionuclide values are the 
best-basis values. Based on the heat load of tank 241-BX-101 from Kummerer (1995), the 
Engineering Assessment values may be biased low as they account for only 50 percent of the 
head load values for 90Sr and 137Cs. 

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 , significant figures are 
retained. No such adjustments were necessary in this tank. This charge balance approach is 
consistent with that used by (Agnew et al.1997). 

. . 

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 90Sr, 137Cs, 239':lAOpu, and total uranium, or 
(total beta and total alpha) while other key radionuclides such as 60Co, 99Tc, 1291, 154Eu, 155Eu, 
and 241Am, 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 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 HDW 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. (No attempt has been made to ratio or normalize model results for all 46 
radiohuclides 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 . 

. The best-basis inventory for tank 241-BX-101 is presented in Tables C4-1 and C4-2. 
The inventory values reported in Tables C4-1 and C4-2 are subject to change. Refer to Qie 
Tank Characterization Database (TCD) for the most current inventory values. 
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Table C4-l. Best-Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-BX-101 (Effective May 31, 1997). (2 Sheets) 

---Al 19,600 -E 

Bi 175 E 

Ca 1,070 E 

Cl 286 E 

TIC as C03 6,590 E 

Cr 1,980 E 

F <234 E 

Fe 1,630 E 

Hg 0.0057 M 

K 394 E 

La · 0.00104 M 

Mn 400 E 

Na 24,600 E 

Ni 39 E 

N02 6,600 E 

N03 11,200 E 

OHTOTAL 40,700 C 

Pb 199 E 

P04 9,190 E 

Si 5;720 E 

so4 476 E 

Sr 14 E 

TOC 1,070 E 

UTOTAL 5,650 E The uncertainty for this analyte is high. 
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Table C4-1. Best-Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-BX-101 (Effective May 31, 1997). (2 Sheets) 

Zr 88 E 

1s = Sample-based 
M = Hanford Defined Waste model-based 
E = Engineering Assessment-based 
C = Calculated by charge balance; includes oxides as hydroxides, not including 

C03 , N03, N02 , P04 , S04 and Si03• 
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Table C4-2. Best-Basis Inventory Estimates for Radioactive Components in 
Tanlc 241-BX-101, decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets) 

>H 

14c 

S9Ni 

6()Co 

63Ni 

79Se 

9".>Sr 

90y 

93zr 
93mNb 

99-fc 
106Ru 

U3mcd 

l25Sb 

126sn 

1291 

t34Cs 
137Cs 

1J1msa 

1.40 

0.433 

9.31 

0.245 

922 

0.0506 

· 29,700 

29,700 

0.233 

0.186 

· 1.32 

0.0785 

0.816 

1.28 

0.0787 

0.00254 

0.00359 

16,700 

15,800 

184 

7.42 

5.22 

426 

M 

M 

M 

M 

M 

M 

E 

E 

M 

M 

M 

M 

M 

M 

M 

M 

M 

E 

E 

M 

M 

M 

M 

This value is 50 percent lower than the 
value .determined by heat load. 

Referenced to 90S r. This value is 50 
· percent lower than the value determined by 
heat load. · 

This value is 50 percent lower than the 
value determined by heat load. 

Referenced to 137Cs. This value is 50 
percent lower than the value determined by 
heat load. 
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Table C4-2. Best-Basis Inventory Estimates for Radioactive Components in 
Tanlc 241-BX-101, decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets) 

- - lillllil[-
226Ra 3.25 E-04 M 

'1Z1 Ac 0 .00139 M 

223Ra 0.00187 M 

229'-fh 4.37 E-05 M 
23tpa 7.36 E-05 M 

2311'fh 2 .31 E-04 M 

n2u 0.00418 M 

mu 0.0154 M 
234U 15.1 M 

:mu 0.679 M 

2*u 0.0964 M 

mNp · 0.00504 M 
23apu 12.4 M 
7,3au 15.3 · M 

239!240pu 74 E 

241Am 201 M 
24lpU 870 M 

24zcm 0.394 M 

242Pu 0.005(,6 M 

243Am 0.0152 M 

243cm 0.0419 M 
244Cm 1.12 M 

1S = Sample-based 
M = Hanford Defined Waste model-based 
E = Engineering Assessment-based 
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