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APPENDIXE 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR 
SINGLE-SHELL TANK 241-BY-108 

An effort is underway to provide waste inventory estimates that will serve as standard 
characterization source terms for the various waste management activities (H9dgson and 
LeClair 1996). As part of this effort,' an evaluation of available information for single-shell 
tank 241-BY-108 was performed, and a best-basis inventory was established. This work, 
detailed in the following sections, .follows the methodology that was established by the 

· �tandard · inventory task. · · 

El.O CHEMICAL INFORMATION SOURCES 

Available waste (chemical) .information for tank 241-BY-108 included the following: 

•. Data from three core samples that were collected in 1995. Two cores were. taken 
from the same riser and one was sent to a different laboratory for analysis. See . 
Appendix A of this Tanlc Characterization Report (TCR). 

·• Data from two auge� samples of.the top 50.8 cm (20 in.) of waste taken in
Augu�t 1994. 

• The inventory estimate for this tank (Agnew et al. 1996) generated from the
Hanford Defined Waste model (HOW), which is also referred to as the Los
Alamos National Laboratory (LANL) model and as -the Historical Tank Content·
Estimate (HTCE). The HDW model term will be used in this appendix.

• The TCRs from other tanks with the same BYSltCk waste type in the BY Tanlc
Parm.

E2.0 COMPARISON OF COMPONENT INVENTORY V ALUl?S 

Sample-based inventories (see Section 4.1.1 and Appendix A), derived from the 
analytical concentration data from the core samples and the HOW model inventories, 
generated by HDW model, are compared in Tables E2-l and E2-2. Table E2-1 compares 
nonradioactive components on a kilogram (kg) basis, and Table 82-2 compares the 
radioactive components on a curie basis. The tank volume used to generate the engineering 
assessment and sample-based inventories is 863 kL (228 kgal) which consis� of 583 kL 
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(154 kgal) sludge layer, 2'80 kL (74 kgal) salt cake, and no supernatant (Hanlon �9�6). The 
HOW inventories were calculat.ed based on a slightly different mix of sludge and salt cake
volumes. Agnew et al. (1996) reports 624.5 .kL (165 kgal) of P.FeCN sludge, and 238.5 kL
(63 kgal) of salt cake. The mean sludge density, that includes int.erstitial liquid, used to 
calculate the ·sample-�ased component inventories is 1.51 g/mL (Appendix A), and the HOW 
model density for the total solid waste is estimated to be 1.44 g/mL .. Sample-based and 
engineering assessment inventories were calculated by multiplying the mean analyt.e 
concentration value by the current tank volume and by the sample-based density of the wast.e: 
Comparing Tables E2-l and E2-2,- the. significant differences between the sample-based 
values for tank 241-BY-108, and the HDW model inventories of this tank for some of the 
bulk components, e.g., Al, Bi, Ca, Cr, F, Fe, K, Mn, Na, Ni, oxalate, ·Pb, P04, SO4, Si, 
Sr, TIC, and percent water can been seen. 'f4e.chemical species in th.is appendix are 
reported without charge designation per the best-basis inventory convention. 

Table 82-1. Sample-Based and Hanford Defined Waste-B� 
Inventory Estimates for Nonradioactive Components in Tanlc 241-BY-108. (2 Sh�ts) 

At 51,700 13,800 N02 35,500 23,600 

Ba 161 NR NO, -261,000 190,000 

Bi <644 33,300 OH NR 69,400 

Ca 4,380 7,500 Oxalate 9,750 0.058 

Cl 2,000 2,790 · Pb 571 280 

Cr 332 725 ,pas P04 . 33,800 23,900· 

F 8,590 2,600 Si as Si03 1,990 1,610 
Fe 9,350 31,800 S as S04 29,800 14,600 

FeCN/CN NR 21,000 Sr 4,150 0.075 

Hg NR 1.73 TIC as C� 34,700 17,400 

K 3,450 763 TOC 5,820 7,300 

La <87.6 0.107 UTOTAL 12,300 17,800 

Mg 581 NR· Zn 109 NR 
Mn 272 42.6 Zr <45.1 6.45 

Na 212,000 125,000 ffzO (wt%) 27.2 53.0 

NH4 NR 45.t. density (kg/L) 1.51 1.44 

B-4 



WHC-SD-WM-ER-533 
Revision OB 

Table E2-1. Sample-Based and Hanford Defmed Waste-Based 
Inventory .Estimates for Nonradioactive Components in Tank 241-BY-:108. (2 Sheets) 

Ni 3,260 

HOW = Hanford Defmed Waste 
NR = Not reported 
• Appendix A of this Tank Characterization Report
b Agnew et al. (1996). 

Table E2-2. Sample-Based and Hanford Defined Waste Model Predicted 
Inventory Estimates for Radioactive Components in Tanlc 241-BY-108. 

90
Sr 185,000 33,000 239n40pu 857 

t37Cs 335,000 60,000 241Am · <243
154Eu <59.2 NR Total a 80.5
•�1 NR NR Total p 714,000 

HOW = Hanford Defined Waste 
NR = Not reported 
• Appendix A of this Tank Characterization Report
"Agnew et al. (1996), decayed to January 1, 1994.

E3.0 COMPONENT INVENTORY EVALUATION 

43 

NR 

NR 
NR 

(Refer to Section 2.3 of this TCR for a detailed summary of the waste transfer history.) 

The following evaluation of tank contents is performed to identify potential errors 
and/or missing information that would influence_ the sample-based and HDW model 
component inventories. · 
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E3.1 EXPECTED TYPE OF WASTE BASED ON TIDS ASSESSMENT 

Agnew et al. (1996): PFeCN, BYSltCk 
Hill et al. (1995): TBP-F, EB-ITS, lC, and CW 

1 C - BiP04 First decontamination cycie waste . 
CW - BiPO4 first decontamination cladding. waste (1 C and. CW were· handled

as waste together) so 1 C = 1 C/CW
PFeCN · - Ferrocyanide · scavenged UR (TBP) supernatants in plant ·
BYSltCk = A mixture of supernatants from other waste types that have been 

blended to create a new waste type through concentration .as a salt 
cake 

TBP-F -. Tributyl phosphate-ferrocyanide scavenged UR (TBP) supernatants 
(Equivalent to PFeCN) 

EB-ITS = . .  Evaporator Bottoms (EB) - In Tank Solidification (ITS) (Equivalent in 
this tank to BYSitCk) 

Agnew et al. (1996) provides estimated volumes for these waste types as does Hanlon 
· (1996) and these are addressed in Section E2.0. The Hanlon estimates are being used in the
assessment because they are what was used in the sample-based inventory and are not much
different from the· Agnew et al. volume estimates. Agnew et al. predicts a PFeCN sludge
layer, whereas, Hill et al. (1995) predicts a sludge layer represented by TBP-F �d/or
lC/.CW. f\s in tanks 241-BY-102 and 241-:-BY-104, there seems to be a small unexplained
top sludge layer. The sludge appears to be interspersed in some salt cake layers as well as
being a more defined layer at the bottom of the tank •. There is no developed flowsheet for
TBP-F but it is assumed that the Agnew et al. and Hill et al. sludge layers are somewhat
equivalent. The sludge is called the PFeCN waste type for thi_s assessment but what is really
compared is a similar sludge (called PFeCN for convenience) from some of the BY Tanlc
Farm waste tanks.

EJ.2 INVENTORY EVALUATION 

The following evaluation provides an engineering assessment of tank 24i-BY-108 
contents. For this evaluation, the following assumptions and observations are made: 

• Tank waste mass is calculated using the m�ured density and the tank volume
listed in Hanlon (1996). While this volume may or may not be correct, the
analytical-based and. the engineering assessment inventories are derived using this
volume, -and th_e volume reported by Agnew is only $lightly different. As a
result, inventory comparisons are made on slightly different waste type- volume
bases. '

• Only the BYSltCk waste stream and the PFeCN waste stream contributed to solids
formation.
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• There is no accurate bulk component information for the �ludge layer from
process flowsheet information for calculating the predicted eng�ring data set.
BY Tanlc Farm sludge concentration comparisons are available.

• No radiolysis of N03 to N02 and no additions of NO� to the waste for
corrosion purposes are factored into this evaluation.

E3.3 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION 

E3.3.1 Basis for Salt C_ake Calculations Used in this Engineering Evaluation 

After inspecting the analytical segment and core data for tank 241-BY-108, there was 
no reason to question the data. The very top portion of this salt cake shows a sludge like 
profile but no explanation as to what was deposited bas been found. It appears likely to be a 
thin cladding waste layer. For this evaluation, the concentration table comparisons developed 

. for BYSltCk were used. This is based on comparing six data sets from six BY Tank Farm 
TCRs and is shown in Table B3-2. Several analytes sh�w differences for BYSltCk from 
tank-to-tank, and data for Cr concentration shows this tank to be a few times lower than the 
average of the other tanks. The other analytes seem to be within or nel!,I' the spread of the 
values for ·the other tanks. 

the average concentrations in Table E3-1 were calculated using data from tanks 
241-BY-105, 241-BY-106, and 241-BY-110 (Bell et al. 1996, Simpson et al. 1996a, and
1996b). Tanlc 241-BY-102. was not included because it contained one of the ITS heaters and
is not representative of the tanks that received ITS concentrated wastes .. Tanks 241-BY-104
and 241-BY-108 were _not included because it was not possible to separate the salt c.ake

· concentrations from. the total waste concentrations.
. . 

Calculations for Table E3-1 are: ( average concentration of analyte in µ.g/g) x (waste in 
legal) x 3,785. L/kgal x 1,000 mL/L x (density in g/mL) x kg/(1 E+09) µg ;,,, total kg for 
this-;waste type in the tank. 
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Table E3-1. Tank 241-BY-108 Salt Cake Calculations. 
Concentrations in µgig, invento�y in kg. (2 Sheets) 

===""""'""'""""""'""""""= 

Al 18,400 20,400 14,100 17,633 35,783 
Bi S5.6 NR NR SS.6 116.2 
B NR 113 92.3 103 NR 

Cd · 6.54 8.25 21.1 12 NR. 

Ca 216 308 400 308 1,817.9 

Cl 897 2,060 2,250 1,736 2,784.3 
Cr 321 855 2,900 1,359. 1,628.7 
Co 8.75 NR NR 8.75 NR 

Cu 7.57 NR NR 7.57 NR 

F 4,100 5,130 5,420 4,883 699.S

Fe 476 215 924 538 554.4 

.Pb· 50.3 64.S
I 

130 82 726.1 
Mn 54.8 9.51 52.8 39.1 110.4 
Ni 15.9 47_9· 193 106 489.7 

N03 491,000 329,000 184,000 334,667 245,767 
N02 9,410 32,100 30,600 24,037· 49,532 

Oxalate 11,300 8,990 1�,600 11,297 0.15 
PO_. "4,890 . 5,270 14,200 8,120 4,023.3. 
p 1,010 1,032 4,650 2,231 NR 
K 712 2,470 1,930 1,704. 910.8 
Si 180 184 451 272 1,359.2 
Ag 17.4 14.5 17.S 16.5 NR 

Na 198,000 203,000 237,000 212,667 176,264. 
Sr 88.3 44.4 58.1 64 0.19 
so" 10,600 11,300 18,400 13,433 11,357 
s 3140 ·3280 5950 4123 NR 

TIC NR 7,359 31,800 19,580 3,720.6 
TOC 3,250 2,500 5,920 3,890 NR 

u 261 164.2 697 374 3793 
Zn 36.8 18.4 32.8 29.3 NR 

E-8

8,385 
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. 146 
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646 
4.2 

3.6 
2,322 
256 

39 
. 19 
so 

159,146 

H,430 
5,372 
3,861 
1,061 
810 
129 
7.8 

101,131 
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6,388 
1,961 
9,311 
1,850 
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Table E3-1. Tanlc 241-BY-108 Salt Cake Calculations. 
Concentrations in µ.g/g, inventory in kg. (2 Sheets) 

Zr 5.23 6.28 14.4 8.64 16.7 
Density NR 1.71 NR 1.71 1.62 
(g/mL) 
wt% 16.1 25.5 23.2 21.6 37.4 

. }40
Radio- µ.Ci/g µ.Ci/g µCilg µ.Ci/g µ.Ci/g nuclidesd 

.137Cs NR 106 60 83 133.2 
SIG& NR <4.26 22.5 . 22.5 80.3 

23!lll40Pu NR NR 0.0192 ·0.0192 0.107
. Total 0,0168 <0.0094S 0.0434 0.0301 NR
Alpha 

Total NR <80.2 NR NR NR 

Bet.a 
HDW = Hanford Defined Waste (displayed for comparison only) 
NR = Not reported 
SC =:= Salt cake 
• Simpson et al. (1996a)
b Bell et al� (1996). 
c Simpson et al. (1996b) 
c1 .Radionuclides are reported as of the date of.sample analysis. 

E3.3.2 Basis,for Sludge Calculations nsed In This Engineering Evaluation. 

4.1 
NR 

NR 

kCi 

39.5 

�0.7 
0.0091 
0.014 

NR 

The sludge in tank 241-BY-108.appears on top, some in the middle; and more at the 
bottom. It is not possible to isolate and calc�Jate the sludge layers in this tank� Tanlc 
'241-BY-108 is compared to five other taiµ<5 in the BY Tank Farm in Table E3-2 for both_salt 
cake and sludge.· It can be directly compared to tank 241-BY-104 since both inventories are 
for the total contents. Several analyt.e concentrations flip flop as being higher in one t.ank or 
the other but a gener� type agreement is obvious: This leads to conclusion that the 
sample-based data is fairly representative of this typ� of waste. 
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Al 14,600 30,100 

As <2,030 <62.4 

Sb <1,220 <37.5 

Ba <1,010 <69.l 

Be <101 <3.16 

Bi <2,030 <285 

B <101 <4S 

Br <854 NR 

Cd <101 16.1 

Ca <2,110 1,240 

Ce <2,030 <62.4 

Cl 1,220 2,320 

Cr 1,870 4,580 

Co <406 <15.2 

Cu, <210 <8.25 

F 18,000 4,630 

Fe 1,860 4,090 

La <1,010 <36.8 

Pb <2,030. 190. 
Li <203 NR 

Mg <2,030 <165 

Mn 372 77.1 

Mo <1,010 36.5 

Nd <2,030 <71.2 

Ni 4,820 1,160 

N03 95,000 261,000 

N02 13,900 34,900 

Oxalate 19,300 13,100 

P04 27,000 · 11,200

p 9,SOO 3,560

K NR 3,,390

Sm <2,030 <62.4

Se <2,030 '<62.8

Si 4,,350 434 

Ag <203 16.9 

Na 267,000 220,000 
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18,400 20,400 

NR NR 

NR NR 

NR NR 

NR NR 

5.5.6 NR 

NR 113 

NR NR 

6.54 8.25 

216 308 

NR NR 

897 2,060 

321 855 

8.75 NR 

7.57 NR 

4,100 5,130 

476 215 

NR NR 

S0.3 64.S 

NR NR 

NR NR 

54.8 9.57 

NR . NR 

NR NR 

15.9 41.9 

491,000 329,000 

9,410 32,100 

11,300 8,990 

4,890 5,270 

1,010 'I,032· 

712 2,470 

NR NR 

NR NR 

180 184 

17.4 14.5 

198,000 203,000 
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14,100 

NR 

NR 

NR 

NR 

NR 

92.3 

NR 

21.1 

400 

NR 

2,250 

2,900 

NR 

NR 

5,420 

924 

NR 

130 

NR 

NR 

52.8 

NR 

NR 

19'.3 

184,000 

30,600 

13,600 

14,200 

4,650 

1,930 

NR 

NR 

451 
- ----

17.5 

237,000, 

39,800 30,800 28,300 

<116 NR NR 

<186 NR NR 

124 NR NR 

<6.73 NR NR 

<495 NR NR 

250 NR 39.8 

NR NR NR 

<16.3 NR 7.4 

3,370. 8,150 14,200 

<123 NR NR 

1,540 NR ·3,570

255 1,120 2,220

34.2 NR NR

· <45.9 Nil NR

6,610 NR 4,220

7,190 33,000 20,000

<67.4 NR NR

439 NR 1,880

NR NR NR 

447 NR NR 

209 NR 228 

<54.1 NR NR 

<119 NR NR 

2,.510 6,960 6,670 

201,000 NR 111,000 

27,,300 NR 43,200 

7,500 NR 5,870 

;26,000 NR 32,100. 

10,100 20�500 10,500 

2,650 NR 2,9:30 

<131 NR NR 

<135 NR NR 

1,530 NR 1,190 

<49.9 NR 10.2 

163,000 130,000 161,000 



Sr <203 2,330 

so. 57,700 17,300 

.s 17,300 4,420 

11 <4,060 <125 

Ti <203 <12.1 

TIC . 27,800 14,800 

TOC 4,360 6,810 

u <10,100 3,270 

V < 1,010. <31.2 

Zn 396 41 

Zr <203 13.2 

Deruiity t.S .1.1s 

(g/mL) 

wt9' �o NR 25.6 

Radionuclidesl (ftCi/g) 

mes NR 97 

_,Co NR <0.0149 

'°Sr NR 391 

'DM«lpu NR NR 

Total Alpha 0.089 0.179 

·Total Beta NR 837 

SC = Salt cake 
SL= Sludge 
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"88.3 44.4 58.1 

10;600 11,300 18,400 

_3,140 3,280 5,950 

NR )m NR 

NR NR. NR 

NR 7,359 31,800 

3,250 2,500 S,920 

261 164.2 697 

NR NR NR 

36.8 18.4 32.8 

5.23 6.28 14.4 

NR 1.71 . NR 

16.1 25.S 23.2 

NR 106 60 

NR NR NR 

NR <4.26 22.s

NR NR 0.0192 

0.0168 <0.00945 0.0434 

NR .<80.2 NR 

3,190 NR 6,840 

22,900 NR 18,400 

6,960 NR. 5,360 

<479 NR. NR 

74.9 NR. NR 

5,340 S,580 6,440 

4,480 20,400 11.100 

9,470 NR 20,900 

<47.3 NR NR 

83.S 194 91.6 

<34.7 589 19. 

NR NR NR 

27.2 37.3 30.5 

258 508 140 

<0.00911 NR NR 

143 ' 763 348 

0.0459 0.0997 0.061 

0.0619 0.253 NR 

549 NR NR 

Total = A total.inventory of all solids (salt cake and sludge) and interstitial liquids for 
the tank 

a Sasaki et al. (1997) 
b Benar et al. (1996) 
a Simpson et al. (1996a) 
d Bell et al. (1996) 
• Simpson et al. (1996b)
' This Tanlc C�erization Report
1 This tank had an in-tank heater to concentrate waste
h Sludge readings for tank 241-BY-106 were called suspect in the Tanlc 

Characterization Report and should be used with caution. Only one of three cores was 
retrieved in the sludge layer 

1 Radionuclides reported as of the sample analysis date. 
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Sample concentrations from other tanks with PFeCN sludge were used for comparison. 
Tiie sludge analyte concentrations we�e used to calculate the predicted sludge inventories 
(Table E3-3). Calculations for Table E3-3 are: (average concentration of ana:lyte in µgig) x 
(waste in kgal) x 3,785 Uk.gal x 1,000 mLJL x (density in g/mL) x kg/(1 8+09) µg = total
kg for this waste type in the tank. 

· · 

Al 30,800 28,300 29,550 -NR 25,823 

B NR 39.8 39.8 NR 35 

Cd NR 7.4 7.4 NR 6 

Ca 8,150 14,200 11,175 8,285 9,766 

Cl NR 3,570 3,570 1,994 3,120 
Cr 1,120 2,220 1,670 112.9 1,459 
F NR 4,220 4,220 2,707 3,688 
Fe 33,000 20,000· 26,500 37,619 23,158 

Pb NR 1,880 1,880 NR 1,643 

Mn NR 228 228 NR 199 
Ni 6,960 6,670· 6,815 . 5,704 5,956 

NO3 NR 111,000 111,000 110,250 .. 97,001 

NOz NR 43,200 43,200 5,368 37,752 
Oxalate NR 5,870 5,870 NR 5,130 

PO, NR 32,100 32,100 i6,800 '28,052 
p 20,500 10,500 15,500 NR 13,545 
K NR 2,930 2,930 478 2,560 
Si NR 1,190 1,190 1,296 1,040 
Ag NR 10.2 10.2 NR 9 
Na 130,000 161,000 145,500 65,111 127,150 
Sr . l'lR 6;840 6,840 NR ·S,m

so .. NR 18,400 18,400 11,926 16,079 
s NR 5;360 5,360 NR 4,684 

TIC 5,580 6,440 6,010 2,481 5,248 
TOC 20,400 11,100 15,750 559.1 13,764 
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u NR

Zn 194
Zr 589

wt% H20 37.3
Radio- µCi/g

nuclidesd

137Cs 508 
90Sr ·163

ffl/240Pu 0.0997 
Tot.al Alpha 0.253 

WHC-SD-WM-ER-533 
Revision OB 

20,900 20,900 

91.6 142.8 
19.7 304.35 

30.5 33.9 
µCi/g µCi/g 

140 324 

348 556 

0.061 0.08035 

NR 0.253 
HDW = Hanford Defined Waste 
NR = Not reported 

19,900 18,264 
NR 125 
NR 266 

59.6 30 
µCi/g kCi 

10.46 283 
2.34. 485 

0.0015 0.070 
NR 0.221 

PFeCN = Ferrocyanide sludge produced by in-plant scavenging of waste from 
uranium r�overy 

• Bell et al. (1996)
b Simpson et al. (1996b)
c.Average of PFeCNl and PFeCN2, presented for comparison only
d Radionuclides repoqed as of the sample analysis date.

. . 

The engineering assessment inventory values, sample-based values and the HDW model 
values are compared in Table 83-4. No values are shown in the engineering assessment 
column because, no improvements to the sample-based values were determined for this tank.

The engineering assessment compared tank 241-BY-1.08 to five other BY Tank Farm 
sample-based analyte .mean concentrations and concluded that the data looked reasonable with 
Cr being the only analyte that showed a concentration much different than the average of 
other tank, it being between two to three times higher. Selected comparisons are as follows: 
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Table B3-4. Comparison of Selected Component Inventory Estimates for 
Tank 241-BY-108 Waste. 

Bi <644 

K 3,450 

La <87.6 

NO, 261,000 

Mn 272 

so. 29,800 

Cr 332 

PO, 33,800 

F 8,590 .. 

Al 51,700 
Fe 9,350 

TIC 6,940 
TOC 5,820 

Oxalate 9,750 
Na ·· 212,000

HzO (percent) 27.2 

. HDW = Hanford Defmed Waste. 

33,300 

763 

0.107 

190,000 

14,600 

725 

23,900 

2,600 

13,800 

31,800. ,. 

3,480 
7,300 

0.058 

125,000 

53 

At this time, there is no way to accurately predict the salt cake analytical values 
_through an engineering assessment, o�er than by comparing with the BYSltCk methodology 
developed by comparison of other TCRs on similar tanks. The majority of this tank's 
inventory is from BT�ltCk salt cake and PFeCN sludge. The HDW model also used a 
slightly different waste volume and mixture. Best-basis evaluations dealing with different 
sludge waste types have shown that the solubilities of some analytes determined from 
flowsheet and sample data do not agree with the HDW model treatment of solubilities. The 
best-basis inventory analyses of tanks with lC and 2C waste types <J,iscuss �e 
disagreements in detail. Solubility assumptions affect salt cake predictions because flowsheet 

· analytes not found in the sludge are placed by the HDW model in the salt cake and vice
versa.
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E4.0 _DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES 

Key waste management activities include overseeing tank farm operations and 
identifyj.ng, 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. Information about chemical, radiological, and/or physical properties is used 

. to perform safety analyses, engineering evaluations, and risk assessment associated with these 
activities. 

Chemical and radiological inventory information are generally derived using three 
approaches: (1) component inventories are estimated using the results of sample analyses, 
(2) component inventories are predicted using the HDW model, 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.

As part of this effort, an evaluation of available chemical information for tank 
241-BY-108 was performed, including ·the following:

• Data from 1995 core samples (Appendix A).

• An inventory estimate generated by the HDW model (Agnew et al. 1996).

• Data from two auger samples of the top 50.8 cm (20 in.) of. waste taken in
August 1994.

• Comparison with the BYSltCk methodology developed by evaluation of similar
tanks in the BY Tanlc Farm.

Based on this evaluation, a best-basis inventory was developed for tank 241-BY-108 for 
which sampling information was available. The sample-based inventory was chosen as the 
best basis for those analytes for which sample-based analytical values were available for the 
following reasons: . · 

• The sample-based inventory analytical concentrations compared favorably to those
of five other BY Tanlc Farm tanks

• No methodology is .available to fully predict BYSltCk or PFeCN from process
flowsheet or historical records

• Waste transfer records are not complete and not aly.,ays accurate

• The engineering assessment could confirm the sample-based data· appear
reasonable and could not substitute any additional information
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• For those few analytes where no values were available from the sample-based 
inventory the HDW model values were used. 

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

The inventory values reported in Tables E4-1 and E4-2 are subject "to change. Refer to 
the Tank Characterization Database (TCD) for the most current inventory values. 

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/'24()Pu, and total uranium, or 
(total beta and total alpha) while other key radionuclides such as 60Co, 99Tc, 1291:, 154Eu, 155Eu, 
and 241 Am, 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 
radionuc_lide 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. (fhese computer models are described in Kupfer et al. IQ97, 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 tor all 
46 rad_ionuclides 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. 

Best-basis tables for chem_icals and only four radionuclides (90Sr, 137Cs, Pu, and U) 
were being generated in 1996, using values derived from an earlier version (Rev. 3) of the 
HDW model. When values for all 46 radionuclides became available in Rev 4 of the HDW 
model, they were merged with draft best-ba~is chemical inventory documents. Defined scope 
of work in FY 1997 did not permit Rev. 3 chemical values to be updated to Rev. 4 chemical 
values. 

The best-basis inventories for tank 241-BY-108 are presented in Tables E4-1 and E4-2. 
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Table E4-1. Best-Basis Inventory Estimates for Nonradioactive Components in . 
Taruc 241-BY-108 (Effective January 31, 1997). 

Al 51,700 s 
Bi <644 s 
Ca 4,380 s 
Cl . 2;000 S· 

TIC as CO3 34,700 s TIC = 6,940 kg 

Cr 332 s 
F 8,590 s 
Fe 9,350 s 
Hg 1.73 M 

K 3,450 s 
La <87.6 s 
Mn 272 s 
Na 212,000 s 

. Ni 3,260 s 
N02 35,500 s 
N03 261 ,000 s 

OHTOTAL 131,000 C 

Pb 571 s 
Pas P04 33,800 s 

Si 1,990 s 
Sas SO4 29,800 s 

Sr 4,150 s 
TOC 5,820 s 
UTOTAL ' 12,300 s 

Zr <45.1 s 
1S = Sample-based 
M = Hanford Defined. Waste model-based, Agnew et al. (1996) 
E = Engineering assessment-based · 
C = Calculated by charge balance; includes oxides as hydroxides, not including CO3 , 

N03 , N02 , P04 , S04 , and Si03 

E-17 



WHC-SD-WM-ER-533 

Revision OB 

This page intentionally left blank. 

E-18 



WHC-SD-WM-ER-533 
Revision OB 

Table E4-2. Best-Basis Inventory Estimates for Radioactive Components in 
Tank241-BY-108 Decayed to January 1, 1994.- (Effective January 31, 1997). (2 Sheets) 

S
H 32.9 M 

i•c 8�35 M 
9Ni 3.09 M 
60

Co 15.4 s 

�Ni 287 M 
19Se 0.733 M 
•
510Sr 195,000 s 

S10y 195,000 s Referenced to 510Sr 

"Zr -3.53 M 

!>3mNb 2.58 M 

�c 46.9 M 
·106Ru 0.00151 M 

_113mcd 18.0 M 
125Sb 34.0 M 

1usn 1.10 M 

12!>[ 0.0907 M 
134Cs 0.387 M· 
mes 351,000 ·s
mmBa 332,000 s Referenced to 137Cs 
151Sm 2,550 M
lSlEu L42 M
154Eu 69.6 s

1ssEu 669 s

�a 4.71 E-05 M
277

Ac . 5.36 E-04 M
22sRa 0.405 M
229Tb. 0.00936 M

231Pa 0.002�4 M
232Tb 0.0150 M

mu 2.26 M
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Table B4-2. Best-Basis Inventory Estimates for Radioactive Components in 
Tanlc 241-BY-108 Decayed to January 1, 1994. (Effective January 31, 1997). (2 Sheets) 

mu M 

�u 0.656 M 
23SU 0.0246 .. 

M 
?36U 0.0208 M 

2"Np 0.162 M 

238Pu 8.7 s 

2'8lJ 1.33 M 

239Pu 59.7 s 

24()Pu 3.89 M 

U1Am <244 s 

241Pu 44.1 M 

742Cm 0.00666 M 

242pu 2.12 E-04 M 

U3Am 3.71 E-04 M 
243Cm i.36 E-04 M 
244Cm 1.28 E-04 M 

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