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APPENDIXC 

EVALUATION TO ESTABLISH BEST-BASIS 
INVENTORY FOR SINGLE-SHELL 

TANK 241-BX-101 
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APPENDIX C 

EV ALU A TI ON 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 tenns for the various waste management activities (Hodgson and 
LeClair 1996). As part of this effort, an evaluation of available information for single-shell 
tank 241-BX-101 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.0 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 , 
differential scanning calorimetry (DSC) and percent water (see Section 4.0). 

• Data from Tanlc 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. 1997b). 

C2.0 COMPARISON OF COMPONENT INVENTORY VALVES 

The 1995 Safety Screening Sampling produced no best-basis analyte analytical results . 
The HDW model inventories are listed in Tables C2-1 and C2-2. Table C2-l lists 
nonradioactive components on a kilogram (kg) basis and Table C2-2 lists the radioactive 
components on a curie (Ci) basis . The HDW 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-l. Hanford Defined Waste-Based Inventory Estimates for 
Nonradioactive Components in Tanlc 241-BX-101. 

~ti111111111L,1r,1• 1;1~r1i~~ji;"~£:11i~ 1,111111111: 
Al 4,180 NO1 996 

Bi 0.688 

Ca 772 

Cl 94.9 

Cr 18.3 

F 3.89 

Fe 6,790 

Hg 0.0057 

K 24.4 

La 0.00104 

Mn 0.654 

Na 21 ,300 

NH1 78 

Ni 3,490 

NO, 1,650 

HDW = Hanford Defined Waste 
a No sample-based data 
b Agnew et al. (1997b). 

C-4 

OH 36,700 

oxalate 8.66E-04 

Pb 0.942 

PO,,. 4,230 

Si 3,300 

S04 1,160 

Sr 0 

TIC as CO, 13,600 

TOC 225 

u 'J"OTA T 45 ,800 

Zr 0.0114 

H,O (wt%) 46.6 

Density g/mL 1.66 
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Table C2-2. Hanford Defined Waste Predicted Inventory Estimates for 
Radioactive Com onents in Tank: 241-BX-10 

:•~ ~~:,:•,• .:,•~>::v?•·::•:•:::•;:::•,_.}•/?'.•}:••=;~,:•. •~:::•~i :::::::::·•:~::•\.~•!=•=}•:•,:.,;•.~•:•.: :.,:;,;. 

tlK;~1~f ~1ti;~;~ tl:~llf il!li1li 
366,000 

595 

••• ttPW~i6Ye:ntory . 
\ ditirlii.t¢ (Ci)••. 

218 

HDW = Hanford Defined Waste 
a No sample-based data 
i, Agnew et aL (1997b), decayed to January 1, 1994. 

C3.0 COMPONENT INVENTORY EVALUATION 

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-10 I . 

A brief summary of the waste transfer 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 secondary tri-butyl phosphate (TBP or UR) supernatant waste in 1956 and 
secondary plutonium-uranium extraction (PUREX) coating waste in 1962 

Received cesium recovery waste (CSR) from 1970 through 1972 

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 ta.nk:. The ta.nk 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. (1997a and 1997b): MW, BL 
Hill et al. (1995): TBP (UR), CWP, BL, IX 

Abbreviations: 

CWP PUREX cladding waste (aluminum clad fuel) 
MW = Metal waste 
TBP (UR) = Tri-Butyl Phosphate (Uranium Recovery) 
CSR = Cesium recovery waste 
BL = B Plant low-level waste 
IX = ion exchange waste 
R = Redox waste 
DE = Diatomaceous Earth 

The tank volume used to generate the HDW inventory is 162.8 kL (43 kgal) total waste 
(Agnew et al. 1997b). 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 wa§ 1.66 g/mL. 

Rodenhizer (1987) indicates that MW was sluiced from tank 241-BX-101 from January 
to June 1954. Tanlc 241-BX-101 was declared empty by the end of the June 1954. Little or no 
MW remained in tanlc 241-BX-101. Several wastes were transferred to the tank after that 
time. The wastes that appear most likely to be the main sources of solids in tank 241-BX-101 
are CSR, TBP and CWP. Other sources may have contributed to the waste 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. Ion exchange waste (IX) includes waste not only from 
cesium recovery operations (CSR), but also wastes from strontium recovery. 

Production records reviewed by Anderson (1990), Agnew et al. (1997a), and Hill et al. 
-- (1995) show a lot of similarity between tanks 241-BX-101 and 241-BX-104 as to the waste 

histories associated with the tanks. Tanks 241-BX-101 and 241-BX-104 received mostly 
B Plant MW, CSR waste and secondary TBP waste and PUREX coating 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. The assignment as to what was left in these tanks is 
very different between Agnew at al. and Hill et al. 
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Agnew et al. (1997a) lists MW as the major waste in tanks 241-BX-101 and 241 -BX-104 . 
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 incorrect. Hill et al. (1995) , Agnew et al. (1997a) , and 
.Anderson (1990) all show large quantities of CSR and secondary TBP and CWP wastes 
entering each of these tanks. Lesser quantities of other waste such as BL, IX , EB , R, and 
OWW 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: 

• Tank waste mass is calculated using the measured density estimated in the 
comparison TCR (1.73 g/mL). This density is slightly higher than the HDW model 
density (-1.66 g/mL) . 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. (1997b) 

• The average sludge concentrations for tank 241-BX-104 and supemate 
concentrations for tanks 241 -BX-104, 241-BX-105 and 241-BX-106 can be used to 
estimate the average analyte concentrations in tank 241-BX-101. These values are 
assumed to be the closest indicators of the unknown analytical data for 
tank 241-BX-101. 

• No radiolysis of N03 to NO2 and no additions of NO2 to the waste for 
corrosion purposes are factored into this evaluation. 
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C3.3 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION 

Table C3-1 Engineermg Evaluation Approaches Used On 241-BX-101 (2 Sheets) 

Supernatant 

Volume = 3.785 kL 
(1 kgal) 

Density not needed in 
calculations 
( concentration in terms 
of conc./mL) 

Salt cake 

None expected 

Sludge 

Total solids volume = 
159 kL (42 kgal) 

Density - 1. 73 g/mL 

BX Taruc Farm Engineering Not applicable. 
Assessment - Used the average 
concentrations for the 
supematants from tarucs 
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. 

Not applicable Not applicable 

BX Taruc Farm Engineering Not applicable. 
Assessment - Used the 
concentrations for the solids in 
taruc 241-BX-104. 

Since tanks 241-BX-101 through 241-BX-103 have not been sampled , chemical inventory 
information is not available for this cascade. However Anderson (1990) and Hill et al. (1995) 
indicate tanks 241-BX-101 and 241-BX-104 share a common waste history with similar waste 
types (CSR and secondary TBP and CWP wastes). Secondary TBP and CWP wastes are 
wastes associated with the supernate from the primary receiver tanks . 

Table C3-2 briefly ~ummarizes the waste transaction histories for tan.ks 241-BX-101 and 
241-BX-104. 
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Table C3-2. Comparison of Wastes Received By Tanks 241-BX-101 and 241 -BX-104 . 

W a~~e .. J'Y.p~:·(.; :.,;.::• ,· / _; ::;:,:::;:;:;::~Jj: ;!'i;j!! i/Ilil!i![il,,~liij!ig~'!!;~i!ItJt:::: :t :t[~ i4J2J3%-JQ4 (kp) .. ·•·· 

MWa 

Secondary TBP 

CWP 

Secondary CWP/OWW /IWW 

CSR 

BL 

Purex/Redox Supernate 

Evaporator Bottoms 
(from BY-112) 

Secondary BL 

14,300 10,760 

1,690 

45 

17,800 3,550 

50,681 32,960 

1,810 

19,500 

950 

9,795 

a Metal wastes (MW) were removed by sluicing in 1956 and 1957. 

The sludge layers in tanks 241-BX-101 and 241-BX-104 may have formed in part from 
the radiolytic decomposit!on of the organic complexants in the CSR waste . Degraded organics 
from such decomposition would have been subsequently transferred to other tanks. A 
substantial amount of aluminum and other components also are thought to have precipitated 
'from this waste due to the atmospheric absorption of COi_ . Based on this assessment , the 
sample-based estimates from tanks 241-BX-104, 241-BX-105 and 241 -BX-106 will be used to 
derive the best-basis estimates for tank 241-BX-101. While a small amount of secondary TBP 
waste was added to this tank, the projected amount of TBP sludge should be less than 0.27 kL 
based on the relative amount of secondary TBP waste added to tank 241-TY -106 . It thus 
appears that less than 0.17 percent of the sludge in this tank was derived from the TBP waste. 
The possible contribution from secondary CWP waste is more difficult to judge since the 
solubility of the most important species, sodium aluminate, is controlled by the pH of the 
supernate. The phosphate and TOC in this sludge may be due to the decomposition of the 
organic complexants added to the CSR waste (mostly the CSR derived from current acid 
waste). Another possible source would be monobutyl and dibutyl phosphates in the OWW. 
One should also note the high uranium inventory in this waste which is likely derived from the 
residual metal waste heel. Based on the comparative concentration profiles (38,400 
micrograms per gram for-BX-104 sludge compared to 250,000 micrograms per gram for MW), 
the inventory of residual metal waste appears to be about 24 kL, or less than 15 percent of the 
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total sludge volume. This MW inventory is equivalent to a MW layer 5.8 cm (2 .3 in .) thick , 
which is not inconsistent with claim that this tank was declared empty of metal waste in June 
1954. 

. This engineering assessment used the analytical solids concentration from tank 
241-BX-104 to estimate the solids inventory in tank 241-BX-101 . Table C3-3 shows the 
analytical concentrations for each analyte in the reference tank . Also shown is the HDW 
model estimate for tank 241-BX-101 and the total inventory reported in kg for each analyte in 
tank 241-BX-101. The HDW concentration values are shown for comparison. A solids 
volume of 159 kL (42 kgal) and average density of 1. 73 g/mL were used to calculate the 
inventory reported in kg. 

Al 

Bi 

Ca 

Cl 

Cr 

F 

Fe 

K 

La 

Mn 

Na 

Ni 

NO? 

NO~ 

Pb 

P04 

p 

Si 

SO, 

Sr 

Table C3-3 . BX Farm Engineering Assessment Tank 24 1-BX-101 
Solids Inventory. (2 Sheets) 

115 ,000 15 ,300 31 ,600 

551 0 150 

1,900 2 ,920 520 

1,040 294 285 

6,330 29 .5 1,740 

<882 0 < 240 

6,400 25,700 1,760 

1,060b 70.5 290 

<138 0 <38 

1,540 0 423 

72,700 78 ,300 20,000 

155b 13,200 43 

24,200 5,160 6,660 

47,800 1,900 13 , 150 

946 0 260 

8,490 15 ,900 2,335 

2,340 NR 643 

1,880 12,500 520 

1,750 4 ,130 480 

51.1 0 14 
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Table C3-3. BX Farm Engineering Assessment Tank 241-BX-101 
Solids Invento . (2 Sheets) 

TIC as CO 24,200 51,200 6,660 

TOC 5,210 733 1,430 

u 38,400 173,000 10,560 

Zr 1,260b 0 346 

1. 73 

14c 4.91E-04b 1.61 E-03 0.135 

~Co 0.0261b 9.09 E-04 7.18 
90Sr 22Qb 1380 60,500 

99J'c 0.0329b 4.89 E-03 9.05 
1291 4.35E-05b 9.41 E-06 0.012 

137Cs 76.7 . 0.935 21 ,100 
239/240Pu 0.366b 1.00 100 

241Am 0.629b 0.745 173 

NR = Not reported (NRs and < (less than) not included in the average unless < is 
the only value) 
a Hu and Stephens (1996), 1996 sample, except as noted 
b 1986 core sample from tank 241-BX-104, Hu and Stephens (1996) 
c Agnew et al. (1997b), radionuclides decayed to January 1, 1994 
d Sample radionuclide concentrations and inventories reported as January 1, 1994. 

Average supernatant concentrations from tanks 241-BX-104, 241-BX-105, and 
241-BX-106 were used to estimate the supernatant inventory in tank 241-BX-101. Table C3-4 
provides the average analytical concentrations for each analyte, HDW model estimates for tank 
241-BX-101 and the supernatant inventory reported in kg. The HDW values are shown only 
for comparison. Table C3-5 provides the total analyte inventory for the engineering 
assessment. The supernatant volume assumed in these calculations is 3. 785 kL (1 kgal). 
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Table C3-4. BX Tank Farm Engineering Assessment Tank 241-BX-101 
Supernatant Inventory . (2 Sheets) 

i11111111;1;amr,ai11fat1\,i littf&~:191 

Al 2,840 5,930 6,720 5,163 24,100 20 

Bi 6.90 < 12.1 NR 7.0 135 0.0265 

Ca 19.1 144 NR 82 201 0.31 

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 < 0.03 33 

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 

N01 135,000 117,000 111,000 121 ,000 97,000 458 

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

PO4 4,780 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 8.7 

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 

SO" 3,930 NR · NR 3,930 13,400 15 

TIC as CO, 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 4.51 NR <34.7 532 0.131 

Zr <1.63 <5.06 NR <3 .35 2.24 <0.0127 
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Table C3-4. BX Tanlc Farm Engineering Assessment Taruc 241 -BX-101 
Supernatant Inventory . (2 Sheets) 

Density 
(g/mL) 

1.29 1.29 1.27 1.283 

wt% l!iO 59.1 68.5 61.3 63 

1.34 

57 .6 

1.283 

63 
•.••. ..... ,·. 

90Sr 195~ 9°,360 285 3,870 19 14.6 

137Cs 119,00~ 147,000 170,800 146,000 68.4 552 

~391240p,.r 18.48 17.2 NR 17.8 0 .00744 0 .0674 

HDW = Hanford Defined Waste 
NR = Not Reported 
a Hu and Stephens t}996), 1996 sample, except as noted 
b Hall and Tran (1995) · 
c Sasaki et al. (1996) 
d The average of tan1cs 241-BX-104, 241-BX-105, and 241-BX-106 only includes 
reported values, NR not included. Less than values are included if no reported values 
are available 
e Agnew et al. (1997b), radionuclides decayed to January 1, 1994 
r Sample radionucl!de concentrations and inventories are reported as of 
January 1, 1994. 
g Hu & Stevens (1996), 1986 sample 
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The BX Tanlc Farm Engineering Assessment Total Inventory including both sol ids and 
supernatant is shown in Table C3-5 . 

Table C3-5 . BX Tank Farm Engineering Assessment Tank 241-BX- 101 
Engineering Assessment Total Inventory Calculations . (2 Sheets) 

~ifJilif f~i!1 [~[:~j f if tf ~i/< ••·. • ]4r:~lJ~1:~S01idS · .. Ml -Bx;1:;•nkffora1 

Al 20 31,600 31,620 

Bi 0 .0265 150 150 

Ca 0.31 520 520 

Cl . 12 285 297 

Cr 6 .1 1,740 1,740 

F 1.2 <240 <240 

Fe <0.0333 1,760 1,760 

Pb <0.128 260 260 

Mn <0.0447 423 423 

Ni - 0 .19 43 43 

N03 458 13,150 13,610 

N02 243 6,660 6,900 

P04 19 2,335 2,335 

p 6.6 643 650 

K 8.7 290 300 

Si 0.42 520 520 

Na 531 20,000 · 20,500 

Sr <0.0043 14 14 

S04 15 480 495 

TIC as C03 201 6,660 6,860 

TOC 19 1,430 1,450 

u <0.131 10,560 10,560 
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Table C3-5 . BX Taruc Farm Engineering Assessment Tank 241-BX-101 
Engineering Assessment Total Inventory Calculations . (2 Sheets) 

;i;}j!&t~!::t1!i ltc;u~!~t:i}:~, •.. '·. 24i~JJX(t!'.iSoiidsC . i f l-BX41~;r•rik TOW 

Zr <0.0127 346 346 
.· · 

90Sr 14.6 60,500 60,500 

131 Cs 552 21,100 21,700 

239/240Ptl 0.0674 100 100 

a Sample radionuclide inventories reported as of January 1, 1994. 

C3.3.3 Inventory Comparisons 

Table C3-6 provides a comparison of the engineering assessment and HDW model results 
for this tan1c. 

Al 

Bi 

Ca 

Cl 

Cr 

F 

Fe 

K 

Mn 

Na 

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

HDWa estimated (kg) 

31,620 4,180 

150 0.688 

520 772 

297 94.9 

1,740 18.3 

<240 3.89 

1,760 6,790 

300 24.4 

423 0 .654 

20,500 21 ,300 
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Table C3-6. Comparison of Selected Component Inventory 
Estimates for Tank 241-BX-101 Waste . (2 Sheets) 

Ni 

NO? 

NO, 

Pb 

PO4 

Si · 

SO4• 

S1; 

TIC as CO1 

TOC 

u 
Zr 

;:~~: :, •❖ ~~~ -:- ;:~ .; ·:.:;..:~_;: ·~::, f .. t-~- --~ ; ,_. . .. :··. ·=·· . . ··. :: =·: .•. ·:::: 
,;;_R~motlu6Haes~Jcif :· :·-_=· ·: .: · ·. :, . :. .. . . . . ; ... . ... ;•, . ., . ; 

90Sr 

137Cs 

239!240pu 
• :-~• v,: , ,•, :.· •.~ • : •~ •• =-'.:;""' ;·;::;:.-;.• , • 

. ·:: 

Phy_sical .Bropei_t_ies'. 

H,O (percent) 

.. . 
-·; 

CWP = PUREX Cladding Waste 
HDW = Hanford Defined Waste 

43 

. 6,900 

13 ,610 

260 

2,355 

520 

495 

14 

6 ,860 

1,450 

10,560 

346 
.. . 

60,500 

21,700 

100 

43.2 

a Agnew et al. (1997b), radionuclides decayed to January 1, 1994 
b Sample radionuclides decayed to January 1, 1994. 
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3,490 

1,650 

996 

0.942 

4 ,230 

3,300 

I , 160 

0 .00 

13,600 

225 

45,800 

0.0114 

366,000 

595 

265 .2 

46.6 
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In the absence of representative samples from this tank , the best-basis estimates were 
derived from samples taken from tanks 241-BX-104, 241 -BX-105 , and 241 -BX-106, as 
referenced in Section C3 .2. These engineering assessment values were used because these 
tanks are in the adjacent cascade and received similar wastes . 

The best basis radionuclide values are also derived from the engineering assessmem 
values. Based on the heat load of tank 241-BX-101 from Kumrnerer (1995) , the engineering 
assessment values for 90Sr and 137Cs represent 63 percent of the estimated heat load for this 
tank. The analytical values for this tank appear to be consistent with the thermal modelling 
results. 

C-17 



WHC-SD-WM-ER-408 
Revision OD 

C4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORJES 

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) c_omponent 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 perfonn~d, including the following : 

-
• An inventory estimate generated by the HDW model Agnew et al. {1997b) . 

• An engineering assessment which produced inventory estimates based on 
component concentrations for similar tanks in the BX Tank Farm (241-BX-104 for 
the sludge and 241-BX-104, 241-BX-105 and 241-BX-106 for supernatant). 

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 from tanks in the adjacent 
cascade are consistent with what is expected for tank 241-BX-101 , based on 
common waste transaction history. 

• 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 Tank Farm engineering assessment radionuclide values are the 
best-basis values . Based on the heat load of tank 241-BX-101 from Kummerer (1995) , the 
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engineering assessment values for 90Sr and 137Cs represent 63 percent of the estimated heat load 
for this tank. 

Once the best-basis inventories were determined, the hydroxide inventory was calculated 
by performing a charge balance with the valences of other analytes . 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 , 2391

~ , and total uranium, or 
(total beta and total alpha) while other key radionuclides such as 60Co , w.rc, 129:r , 154Eu , 155Eu , 
and 241 Am, etc . , h~ve 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. 1997b) . The best-basis value for any one analyte 
may be either a model result or a sample or Engineering Assessment-based resul t if available . 
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 the 
Tank Characterization Database (TCD) (LMHC 1998) for the most current inventory values . 
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Table C4-1. Best-Basis Inventory Estimates for Nonradioactive Components in 
Tanlc 241-BX-101 (Effective May 31, 1997). (2 Sheets) 

Al 

Bi 

Ca 

Cl 

TIC as CO~ 

Cr 

F 

Fe 

Hg 

K 

La 

Mn 

Na 

Ni 

NO, 

NO,. 

OHT/'\TAI 

Pb 

P04 

Si 

so4 
Sr 

TOC 

31,600 

150 

520 

297 

6,860 

1,740 

240 

1,760 

0 

300 

0 

423 

20,500 

43 

6,900 

13,600 -

71,000 

260 

2,350 

520 

495 -

14 

1.450 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

C 

E 

E 

E 

E 

E 

E 

Upper boundin,g estimate 

Simpson (1998) 

La is relatively insoluble in the supernates 
added to this tank 
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Table C4-l. Best-Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-BX-101 (Effective Ma 31, 1997). (2 Sheets) 

10,600 E 

Zr 346 E 

1 S = Sample-based 
M = Hanford Defined Waste model-based (Agnew et al. 1997b) 
E = Engineering Assessment-based 
C = Calculated by charge balance; includes oxides as hydroxides . not including C~. 
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) 

3H 1.40 M 
14c 0.135 E 

S9Ni 9.31 M 

6()Co .7.18 E 

63Ni 922 M 

79Se 0.0506 M 
90Sr 61,200 E 

90y 61,200 E Referenced to 90S r. 

93zr 0.233 M 

93mNb 0.186 M 
99Tc 9.05 · E 

t06Ru 0.0785 M 

mmcd 0 .'816 M . 

125Sb 1.28 - M 
126Sn 0.0787 M 

1291 0.012 E 

i34cs 0.00359 M 
137Cs 17.500 E 

1J1mBa 16.600 E Referenced to 137 Cs. 

ISISm 184 M 
152Eu 7.42 M 

154Eu 5.22 M 
1ssEu 426 M 
226Ra 3.25E-04 M 
221Ac 0.00139 M 
2uRa 0.00187 M 
229ni 4.37E-05 M 
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Table C4-2. Best-Basis Inventory Estimates for Radioactive Components in 
Tank 241-BX-101, Decayed to January 1, 1994 (Effective May 31 , 1997). (2 Sheets) 

231Pa 7.36E-05 M 
232Tb 2.31E-04 M 
232u 9.65E-04 M/E Based on total U: Used HDW isotopic ratios 

233u 0.00354 M/E Based on total U : Used HDW isotopic ratios 

234u 3.48 M/E Based on total U: Used HDW isotopic ratios 

23Su 0.157 M/E Based on total U: Used HDW isotopic ratios 

23ou 0.0222 M/E Based on total U: Used HDW isotopic ratios 

231Np 0.00504 M 
238fu 4.68 M/E Based on 23Tu: Used HDW isotopic ratios 

23su 3.53 M/E Based on total U: Used HDW isotopic ratios 

239Pu 82.2 M/E Based on 23912"°Pu: Used HDW isotopic 
ratios 

.z«lpu 17.8 M/E Based on 239124°I>u: Used HDW isotopic 
ratios 

241Am 173 E 

241fu 328 M/E Based on 239Pu: Used HDW isotopic ratios 

242cm 0.339 M/E Based on 241Am: Used HDW isotopic ratios 

242fu 0.00214 M/E Based on 239Pu: Used HDW isotopic ratios 

243Am 0.0131 M/E Based on 241Am: Used HDW isotopic ratios 

243cm 0.0361 M/E Based on 241Am: Used HDW isotopic ratios 

244cm 0 .968 M/E Based on 241Am: Used HDW isotopic ratios 
1S = Sample-based 
M = Hanford Defined Waste model-based (Agnew et al.1997b) 
E = Engineering Assessment-based 
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