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APPENDIX B 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR 
SINGLE-SBELL TANK 241-SX-108 

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 single-shell 
tank 241-SX-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 
standard inventory task. 

The following sections establish a best-basis inventory estimate for chemical and 
radionuclide components in tank 241-SX-108. A .complete list of data sources used in 
inventory _evaluations is provided at the end of this section. · 

Tank 241-SX-108 is a known leaker. However, the quantity of material lost to the soil 
column is currently unknown. No attempt has been made in this assessment to correct for 
materials lost to the soil column. 

B1.0 CHEMICAL INFORMATION SOURCES 

This Tank. Characterization Report (TCR) reports characterization results from the most 
recent sampling event for this tank. Two auger samples were obtained from only the top 48 
cm (19 in.) of solid waste in the bottom of the tank. The total height of the solid waste in 
tank 241-SX-108 is estimated to be 93 .7 cm (36.9 in.). 

The auger samples cannot be considered completely repr~entative of all the. solid waste 
in tank 241-SX-108. Section 4.0 and Appendix A provide concentration .data in units of µ,gig 
for several analytes in the sampled waste. The density of the sampled solids was not 
determined. The concentration data have not been previously used to estimate a total tank 
inventory because only auger samples and not full core depth samples were taken. 

Homogenized portions of both auger samples from tank 241-SX-108 were sent to the 
Pacific Northwest National Laboratory (PNNL) for solids water washing and sodium 
hydroxide leaching studies. As part of their experimental work the PNNL scientists also 
analyzed the tank 241-SX-108 samples for various radioactive and nonradioactive 
components . . The PNNL chemists also did• not measure the density of the solid waste and 
reported analyte concentrations either as µ,gig or µ,Ci/g. · 
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The Hanford Defined Waste (HDW) model document (Agnew et al. 1997) provides 
tank content estimates, -derived from the Los Alamos National Laboratory (LANL) model,. in 
terms of component concentrations and inventories. 

B2.0 COMPARISON OF COMPONENT INVENTORY VALUES 

Hanlon (1996) estimates that tank 241-SX-108 contains 329 kL (87 kgal) of sludge and 
the ·sludge includes 19 kL (5 kgal) of drainable interstitial liquid. According to the HDW 
model (Agnew et al. 1997), the solid waste in tank 241-SX-108 contains 28.0 wt% water; the 
HDW model also lists a value of 1.75 g/mL for the density of tank 241-SX-108 sludge. 
However , results reported in the Section 4.0 and Appendix A show that the waste in the 
auger samples was exceedingly dry, only 2.0 wt% water. This _latter result surely casts 
doubt on the assumption of Hanlon that 19 kL (5 kgal) of drainable interstitial liquid are still 
present in tank 241-SX-108. The assumption in the HDW model that the waste sludge in this 
tank contains 28.0 wt% water also appears to· be in serious error. 

Listed in Table B2-1 are the m~an analytical concentrations for several nonradioactive 
analytes as reported in Section 4.0 and Appendix A and by Lumetta et al. (1996). For many 
very minor components, the concentration data reported in Section 4,. 0 and Appendix A 
differ widely from those determined by the PNNL scientists. However, for some important 
and major analytes , (e.g., chromium, iron, manganese, etc.) the two sets of analytical 
concentrations are in reasonably good agreement. Also listed in Table B2-1 are the analyte 
concentrations values selected for further use in this report. For · the most part these selected 
values are simply the average of the analyte concentrations reported in this TCR and by 
Lumetta et al. (1996). Where only one concentration for an analyte is reported (e.g., Cl) 
that value is the selected value. In three cases, Bi, Nd, and P04, a less-than concentration is 
the selected value . 

. Listed in Table B2-2 are analytical concentration data obtained by Lumetta et al. (1996) 
for •various radioactive constituents of the tank 241-SX-108 sludge. 

Table B2-3 lists the predictions of the HDW model (Rev. 4) (Agnew et al. 1997) for 
the inventories of various analytes in tank 241-SX-108 sludge waste. Also listed in 
Table B2-3 are calculated inventories of the same analytes based upon sampling data reported 
in Tables B2-1 and B2-2. The sample-based inventory estimates in Table B2-3 are calculated 
on the assumption that the bulk density of the sludge solids is 1. 75 g/mL, the value reported 
by Agnew et al . (1997) . For several anaiytes (e.g. , Al, Ca, F, and U) there is good 
agreement between inventory estimates from both sampling data and HDW model (Rev. 4) 
predictions. Such agreement may be fortuitous , e.g. , auger versus full depth core sampling, 
assumed versus measured density, etc. ; conversely, the auger samples may indeed be 
representative of the bulk of the waste in tank 241-SX-108 and the density of this waste may 
be close to 1. 75 g/mL. 
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It is significant -that the calculated sampling tank inventories of sodium and nitrate are 
an order of magnitude or more higher than those predicted by the HDW model. The very 
high sodium and. nitrate concentrations correlate very well with the low water content of the 
auger samples and indicate that all or almost all of the interstitial liquor and, possibly, 
residual supernatant left when the liquid portion of the contents of tank 241-SX-108 was 
puI1_1ped, crystallized on the top of the sludge. 

(The chemical species are reported without charge designation per the best-basis 
· inventory convention.) 

Ag 7 .. 52 188 97.8 

Al 38,100 90;200 64,150 

As <28.0 350 350 

B 30.3 292 161 

Ba 139 140 140 

Be <2.80 ·NR. <2.80 

Bi 66.4 <420 <420 

Ca 1,750 8,720 5,240 

Cd 17.3 42.0 29,7 

Ce 198 2,940 1,570 

Cl 2,160 NR 2,160 

Co 18.7 . NR 18.7 

Cr 9,070 7,940 8,510 

Cu 46.8 127 86.9 

F 433 NR 433 

Fe 17,900 16,400 17,200 

K 632 8,330 Notec 

La 121 196 159 

Mg 269 504 387 

Mn 5,990 5,250 5,620 

Na 1.85 E+05 2.28·E+05 2.07 E+05 

Nd 352 <590 <590 
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Ni 1,190 

15,700 
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1,890 

NR 

3.72 E+05 NR 

· Oxalate 3,130 NR 

Pb 234 616 

< 1,440 3,520 

Se <56.6 NR 

Si 1,090 426 

Sm 102 NR 

· 6,890 NR 

Sr 563 ,554 

Ti 43.7 83.0 

Tl <112 NR 

u 7,540 15,100 

V 34.0 '60.0 

Zn 75.2 121 

Zr 433 79.0 

NR = Not reported 
a Data compiled in this Tanlc Characte~tion Report 
b Data obtained by Lumetta et al. (1996) 

- ··--- ·· - ··- · - -------

1,540 

15,700 

3.72 E+05 

3,130 

425 

< 1,440 

<56.6 

758 

102 

·6,890 

559 

63.4 

<112 

11,300 

47 

98.1 

256 

e Because of wide variability, . both analyses are considered in subsequent calculations 
in this section. -

Table B2-2. Tank 241-:SX-108 Analytical Data for Auger Samples-Radioactive 
Components.• (2 Sheets) 

.,.,.,,.,.,,,,,.,,...,.,==~=======,,,,,.,,.., ,..======~ 

144Ce/Pr <18.6 NR 
60Co <0.920 0.358 
i34cs <l.15 NR 
137Cs 195 45.2 
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Table B2-2 ... Tank 241-SX-108 Analytical Data for Auger Samples-Radioactive 
Components. a (2 Sheets) 

iiliiiii1i;::;!;,:;;;i§~~~~~~~!i~~~\8t:b:;::;i~~i1~'::u:~1~i~i1~;;;::i:ilij1;01f 11~:;~;i1:~;m;;:t~2Jli&.1L~ig.#:f:lw,tf g~i:::~t;~~j;B::~r01:;::;;;;f 1Mr;,;;i~ti~;E:i 
~!~);i;y,}itP~fofr~~~1xi,§tii'\;;~('.;;;;~;:;'.;;:,};'., ,~i§:>i)i,:i;d£\i~jj:;;im.ngl~§.l~~~~~i:,,:1:;'.2:~;'.\,:;,,:,~i'{~:: :}<~ ~::;;:~,;~~0({D?.Ju¥;,'.i~~i21fjf~;;iii§:-

1s4Eu 

issEu 

94Nb 

226Ra 

io6Ru/Rh 

a9190Sr 

· Total Beta 

Total Alpha 
· 2391240pu 

241Am + 238pu 

. 241Am 

NR = Not reported 
a Appendix A 

<43.6 

<5.17 

<0.915 

<30.6 

<24.1 

3,070 

6,930 

3.29 

NR 

NR 
NR 

b Data obtained by Lumetta et al. (1996) 
c Radionuclides reported as of the sample analysis date. 

4.94 

3.90 

NR 

NR 

NR 
NR 

NR 

8.89 

4.06 

4.83 . 

5.70 

Table B2-3. Sampling and Historical Tank Content-Based Inventory Estimates 
for Selected Amilytes in Tank 241-SX-108. (2 Sheets) 

Al 36,900 64,500 

Bi <241 0 

Ca 3,020 3,690 

Cl 1,240 609 

Cr 4,900 1,080 

F 249 0 

Fe 9,900 25 ,000 

K 364 to 4,800 146 

La 91.5 0 

Mn 3,240 0 
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-Table 82-3 . Sampling and Historical Tanlc .Content-Based Inventory Estimates 
for Selected Analytes in Tanlc 241-SX-108. (2 Sheets) 

::: ::;i~::c::::;;1:1t#itz~~,yH:v1;wrt.:1:::n:J;fil{~/PfaiJ'fiB~~a1t%i~i~v~1:i.f\;;{:~1~:i@P\~;;~ri:t;;:.-Jr~01;t@ iJ.~.,r~t.b:E;~)'~ 
·~l~;~i~;:1,~;~:1.t0~t.1l;;~;1i~:;~i1~ttt'. ;J~&ii:::f§IJsll1f Q¥~nt.9i:®~&~~~~:~;1,~' :~~~;;;i!al:I:\t9B.~~r.li,i[l§'f ~l¥:~~i~1 
f :1!t~1!rt:rl;n,~1~~~ii~1:;~!½-1t.r,i[:~wwr;iw~¥fi,:i~~~~w~¢~~f:11 lfm~r1~1111111 :;~~1f[:J.i1rJ~:~i~~sJ~i~~~J!g'-m¥ B1~r~~@¥-l~i~ 

Na 119,000 55,300 

Ni 887 1,250 

N02 9,040 22,500 

N0 3 214,000 85,600 

Oxalate 1,800 0 

Si 436 971 

S04 3,970 377 

u 6,510 115 

HDW = Hanford Defined Waste 
a Based on data in Tables B2-1 and B2-2 and on an assumed sludge density 

of 1.75 g/mL 
0 Agnew· et al. (1997) . 

B3.0 COMPONENT INVENTORY EVALUATION 

The following evaluation of tank contents is performed to identify potential errors 
and/or missing information that would have an effect upon the HOW model component 
inventories. · 

B3.1 CONTRIBUTING WASTE TYPES 

Tank 241-SX-108 is the second tank in a cascade that includes tanks 241-SX-107 and 
241-SX-109. Taruc 241-SX-108 was designed to be a self-boiling tank with the condensate 
directed back to the tanlc. Tanlc 241-SX-108 was connected to an exhauster. 

Taruc 241-SX-108 first received Reduction and Oxidation (REDOX) process high-lever" 
waste (HLW) produced in November 1955. REDOX process HLW produced in from 1952 
to 1957 is referred to as Rl waste (Agnew et al. 1997) while that produced from 1958 to 
1966 is referred to as R2 waste. Both Rl and R2 waste types were transferred to tank 
241-SX-108 from 1955 to 1964. Taruc 241-SX-108 also received condensate from tanlc 

· 241-SX-106 (1959 to 1963) and supernatant liquid from tanlcs 241-SX-105 (1962 to 1963) 
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and 241-SX-l 15 (1963). Tanks 241-SX-105 and 241-SX-115 received REDOX process Rl 
and R2-type wastes. 

B3.1.1 Expected Solids in Waste 

Anderson (1990): Rl, R2 
Agnew et al. (1997), Brevick (1995): Rl, R2 

B3.l.2 Predicted Current Inventory 

Agnew et al. (1997) 
Waste Type Waste volume 329 kL (87 kgal) 

Rl 2~1 kL (69 kgal) 
R2 68 kL (18 kgal) 

Hanlon ( 1996) 
Waste Type Waste volume 329 kL (87 kgal) 

B3.2 EVALUATION OF TECHNICAL FLOWSHEET INFORMATION 

In Table B3-1 are listed compositions for REDOX process HL W as stated in the 
HDW model, Rev. 4 (Agnew et al. 1997) for. both Rl and R2 waste types and as determined 
from REDOX process flowsheets published in the period 1951 through 1960. The flowsheet 
data are reproduced from Table D1-3 in Kupfer et al. 1997. 

Table B3-l. REDOX Process High-LevelWaste Compositions. (2 Sheets) 

Al 1.27 1.29 0.95 1.20 0.65 1.13 

Bi 0 0 4.9 E-05 1. 1 E-05 0 0 

Cr 0.037 0.17 0.13 0.088 0.068 0.11 

Fe 0.028 0.0074 0.0075 . 0 .019 0.048 0.053 

I 0 0 4.3 Ec.05 9.7 .E-06 .o 0 

K 0.0034 0 0 0.0019 0.011 0.019 

Mn 0.0034 0 0 0.0019 0 ·o 
Na 6.9 7.1 7.3 7.0 2.9 5.3 
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Table B3-1. REDOX Process High-Level Waste Compositions . (2 Sheets) 

l;1w~,;l1~g~tJ,Mii,@~fi~%~~11&~!11w~mlffim~\!~~~&fif ~ir®t!Rtt~tf4i~®]ij:;.!¥r}r@i!j~¾if ;t4if i1tJ:~y.tf4t1.t{l@l1W@]g~l¥03~: 
:r~riiitiit1f;w.]jfj1l1i:0. ]£.t,_iffi~i~1Riti~r,1mi~1e,!1Mriiili;• iri~,r~n~11iI~ tw.@iII1F~lttit¥ilt~~il~1!rI® 
[~~Jllfljl)f'I~I 111111~!~ l[ili~!!ll'~j i~wif.lf !I J.11.i~ 1i1~1J!ilsi!fru;t [jj,ff[~l7fJI~ i:mlili!l~;f,}ti 

NO3 4.1 4.3 3.8 4.1 

Oxalate 0 0.0077 0.0080 0.0035 

Si 2.5 E-04 0 0 ·1.4 E.-04 ' 

S04 0.056 0.023 0.022 0.041 

Ud 0.0019 0.0037 6.6 E-04 0.002 

Issue Date 7/51 8/55 10/60 

NR = Not reported. 
a Adapted from Table D1-3 in Kupfer et al. (1997) 
b HDW model, Rev. 4, Agnew et aL (1997) 

2.5 4.2 

NR NR 

0.015 0.042 

. 0.019 0 .030 

0.002 Unknown 

c Weighted by volume of wastes produced using various REDOX process Flowsheets 
d From Table Dl-2 Kupfer et al. (1997). 

As noted in Appendix C of Kupfer et al. (1997), the basis for the HDW Rl and R2 
stream compositions is not clear. The HDW model Rl and R2 waste concentrations for 
sodium, aluminum, and nitrate show a strong increase between 1952 to 1958. (Rl) and 1959 
to 1966 (R2). Little, if any, change is expected.between these two time periods in 
concentrations of sodium, aluminum, and nitrate. 

Also listed in Table B3-1 is a calculated average composition of various analytes in 
the REDOX process HLW adped to tank 241-SX-108. The average composition is calculated 
on the basis that 55 percent of the waste was generated in the period 1955 to 1959 under the 
conditions of REDOX process Flowsheet No. 4 and that 45 percent of the waste was . 
generated in the period 1960 to 1964 under an average of the conditions (analyte 
compositions) stated in REDOX process Flowsheets No. 5 and No. 6. (Data presented in 
Roberts et al. [1992] substantiate that 55 percent of the waste added to tank 241-SX-108 was · 
generated in the period ·1955 through 1959.) REDOX Ffowsheets No. 5 and No. 6 do not 
indicate the presence of either potassium or manganese in the HLW. Yet, analysis of auger 
samples taken from tank 241-SX-108 shows that significant amounts of both potassium and· 
manganese are present in the solid waste in the tank. Also, as noted in Section 5 .18.22 of . 
Kupfer et al . (1997), the REDOX process consumed KMnO4 from plant startup in 1952 until 
September 1959. 

B-10 



WHC-SD-WM-ER-582 
Revision 0A 

B3.3 PREDICTED WASTE INVENTORIES 

This section presents results of an independent assessment of the inventories of 
various analytes 'in tank 241-SX-108 waste. A set of simplified assumptions forms the basis 
for the independent assessment. The assumptions and observations are based upon best 
technical judgement pertaining to parameters that can significantly •influence tank inventories-. 
These parameters include: (1) correct predictions of contributing waste types , (2) accurate 
predictions of mod~l flowsheet conditions, fuel processed, and waste volumes, (3) accurate . 
predictions of component solubilities, and (4) accurate predictions of physical parameters 
such as density, percent solids, void fraction (porosity) , etc. As necessary, the assumptions 
used can be modified to provide a basis for identifying potential. errors and/or missing 
information that could influence either or both sample- and model-based inventories. The 
simplified assumptions and observations used for predicting the inventory of several analytes 
in tank 241-SX-108 are as follows: 

1. Only the neutralized REDOX process HLW slurry introduced into tank 
241-SX-108 contributed to solids formation. Condensates and waste 
supernatant liquids from other SX Tank Farm tanks added to tank 241-SX-108 
did not contribute to sotids formation. 

2. A weighted average of the analyte compositions specified in REDOX process 
Flowsheets Nos. 4, 5, and 6 (see Table B3-1) satisfactorily r~presents the . 
composition of the REDOX process HLW added to tank 241-SX-108 from 
1955 to 1964: 

3. Tank waste mass is calculated using the waste volumes listed in 
Hanlon (1996). 

4. Tank waste m~s is calculated using the bulk density value of 1. 75 g/mL cited 
by Agnew et al. (1997) for waste in the 241-SX-108 tank. This density value 
li~ely represents fairly well the density of the solid waste as it was· originally 
deposited in tank 241-SX-108 but may be as much as a factor of two less than 
the density of the dried solids presently in tank 241-SX:- 108. 

5. Radiolysis of NO3 .to N02 and additions of NO2 to the wastes in tank 
241-SX-108 for corrosion control purposes are not accounted for in this 
independent assessment. 

6. All Bi, Fe, Mn, Si, and U in the REDOX high-level process waste• added to 
tank 241-SX-108 precipitated as water-insoluble -compounds. T~e HDW model 
predicts varying water solubilities for these analytes. 

7. The precipitated solids concentrated by a factor of 38.4 in -REDOX process 
HLW. 
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8.- All Na, NO3, and oxalate remained dissolved in interstitial liquid associated 
with the initially precipitated solids . 

9. Al , SO,., and Cr partitioned between the liquid and solid phases. 

B3.4 PREDICTED SOLIDS CONCENTRATION FACTORS FOR REDUCTION 
OXIDATION PROCESS IDGH~LEVEL WASTE 

The concentration factor (CF) for any· analyte is defined as the ratio of the 
concentration of a component in solids fully precipitated from solution to the ~ncentration of 
that component in the neutralized 'waste stream. 

B3.4.1 Iron 

Concentration of iron in neutralized -waste = 0.014M 

Moles of iron in current solid-waste in tank 241-SX-108: 

9.90 MT (Table B3-1) x 1.0 E+06 g/MT x mole/55.85 g = 
1. 77 E+05 moles · 

Volume waste now in tank 241-SX-108 == 3.3 E+0S L 

Concentration of iron in solid waste: 

1.77 E+05 moles/3.3 E+05 L = 0.54M 

CF(Fe) = 0.54/0.014 = 38.4 

B3.4.2 Bismuth 

Concentration of bismuth in neutralized waste steam = 1. 6 B-05M 

Moles of bismuth in current solid waste in tank: 

. <0.24 MT (Table B3-l) x 1.0 E+06 g/MT x mole/210 g = < 1,143 moles . 

Volume waste now in tank 241-SX-108 = 3.3 E+05 L 
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Concentration of bismuth in solid· waste: 

< 1,143/3.3 E+OS = <0.0035M 

CF(Bi) = -<0.0023/1.6 E-05 = <216 

B3.4.3 Manganese 

Concentration of manganese in neutralized waste stream = 0.0017M 

Moles of manganese in current solid waste in tank: 

3.2 MT (Table B2-3) x 1.0 E+06 g/MT x mole/54.94 g = 5.82 E+04 moles 

Volume of waste now in tank 241-SX-108 = 3.3 E+0S L 

Concentration of manganese in solid waste: 

5.82 E+04/3.3 E+05 = 0.18M 

CF(Mn) == 0.18/0.0017 = 104 

B3.4.4 Silicon 

Concentration of silicon in neutralized. waste stream = 0.00013M 

Mol~ of silicon in current solid waste: 

0 .44 MT (Table B2-3) x 1.0 E+06 g/MT x mole/28.086 = 1.57 E+04 moles 

Volume of waste now in tank 241-SX-108 = 3.3 E+0S L 

Concentration of silicon in solid waste: 

1.57 E+04/3.3 E+05 = 0.047M 

CF(Si) = 0.044/0.00013 = 365 

B3.4.5 Uranium 

Concentration of uranium in neutralized waste stream = 0.002M 
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Moles of uranium in current solid waste in tank 241-SX-108: 

6.51 MT (Table B2-3) x 1.0 E+06 g/MT x mole/238 g = 2.73-E+04 moles 

Volume of waste now in tank 242-SX-108 = 3.3 E+05 L 

Concentration of uranium in solid waste: 

2.73 E+04/3.3 E+0S = o:0829 

CF(U) = 0.0829/0.002· :;; 41.4 

The CF for iron is calculated to be 35. 7. Th,is value is in excellent agreement with 
the ratio: volume added to tank/volume waste now in tank = 1.037 E+07L/3.3 E+05 L = 
31.5. Such agreement indicates that a CF of 38.4 is reasonably correct. 

Calculated CFs for other metals that are assumed to completely precipitate, e.g., 
bismuth, manganese, silicon and uranium, vary from 16 to 339. This wide variation is 
thought to be due ·to inaccurate analytical data for these components that were prese_nt only in 
small concentrations in neutralized REDOX process HLW. 

The CF for iron of 38.4 is used in subsequent inventory calculations. 

B3.S ESTIMATE OF PARTITIONING FACTORS FOR COMPONENTS ASSUMED 
TO PARTITION BE'(WEEN AQUEOUS AND SOLID PHASES 

Because of their chemistry some analytes; e.g., chromium, aluminum, and sulfate, in 
neutralized REDOX process HLW reported to both the liquid and solid phases. The relative 
concentrations of these components in both the solid and liquid phases is termed the Partition 
Factor (PF). Partition factors are approximated by comparing the CF for a component in a 
waste type (e.g., REDOX process HLW) with the CF for a constituent known to completely 
precipitate (e.g., iron with CF = 38.4). Accprdingly: 

PF for Cr 

CF for Cr-

Concentration of chromium in neutralized waste_ stream = 0.1 lM 

Moles of chromium in solid waste• in tank 241-SX-108: 

4.9 MT x 1.0 E+06 g/MT x mole/52 g = 9.42 E+04 moles 

Volume of solid waste now in tank 241-SX-108 = 3.3 E+05 L 
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Concentration of chromium in solid waste: 

PF for Al 

9.42 E+04/3.3 E+OS ,;,,: 0.29M 

CF (Cr) = 0.29/0.11 = 2.6 

PF (Cr) = 2.6/38.4 = 0.07 

CF for Al 

Concentration of aluminum in neutralized waste stream = 1.17 M . 

Moles of aluminum in solid waste in tank 241-SX-108: 

36.9 MT x LO E+06 g/MT x mole/27 g = 1.37 E+06 moles 

Volume of solid waste in tank 241-SX-108 = 3.3 E+OS L 

Concentration of aluminum ip solid waste: 

1.37 E+06/3.3 E+05 = 4. 14 

CF(Al) = 4.14/1. l 7 = 3.54 

PF(Al) = 3.54/38.4 = 0.09 

PF for Sulfate 

CF for SO4 

Concentration of sulfate in neutralized waste stream = 0 .034M 

Moles of sulfate in solid waste in tank 241-SX-108: 

3.97 MT x 1.0 E+06 g/MT x mole/96 g = 4.14 E+04 moles 

Volume of waste now in tank 241-SX-108 = 3.3 E+05 L 

Concentration of sulfate in solid waste: 

4.14 E+04/3.3 E+05 = 0.13 

CF(S04) = 0. 13/0.034 = 3.69 
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PF(SO4) = 3.69/38.4 = 0: 10 

PF For Nitrate 

CF for N03 

Concentration of nitrate in neutralized waste stream = 4. lM 

Moles of nitrate in solid waste in tank 241-SX-108: 

214 MT x 1.0 E+06 g/MT x mole/62 g = 3.45 E+06 

Volume of waste now in tank 241~SX-108 = 3.3 E+05 L 

Concentration of nitrate in solid waste: 

3.45 E+06/3.3 E+0S = 10.5M 

CF (N03) = 10.5/4.1 = 2.55 

PF (NO3) = 2.55/38.4 = 0.066 

PF for Oxalate 

Concentration of oxalate in neutralized waste steam = 0.0052M 

Moles of.oxalate in solid waste in tank 241-SX-108 = 

1.8 MT x 1.0 E+06 g/MT x mole/88 g = 2.05 E+04 moles 

Volume of waste now in tank 24!-SX-108 = 3.3 E+05 L 

Concentration of oxalate in solid waste: 

2.05 E+04/3.30 E+0S = 0.062M 

CF (Oxalate) = 0.062/0.0052 = 11.92 
PF (Oxalate) = 11.92/38.4 = 0.31 

PF for Potassium 

Concentration of potassium in neutralized waste = 0.0017M 

B-16 



WHC-SD-WM-ER-582 
Revision 0A 

Moles of potassium in solid waste in tank 241-SX-108: 

0.36 MT x 1.0 E+06 g/MT x mole/39 g = 9.23 E+03 moles 

Volume of waste now in tank 241-SX-108 = 3.3 E+05 L 

Concentration of potassium in solid waste: 

PF for Na 

9.23 E+03/3.3 E+05 = 0.028M 

CF(K) = 0.028/0.0017 = 16.47 

PF (K) = 16.47/38.4 = 0.43 

Concentration of sodium in neutralized waste stream = 7. lM 

Moles of sodium in solid waste in tank 241-SX-108: 

119. MT x 1.0 E+06 g/MT x mole/23 g = 5.17 E+06 moles 

Volume of waste now in tank 241-SX-108 = 3.3 E+0S L 

Concentration of sodium in salt waste: 

5 .17 E+06/3.3 E+0S = 15.68M 

CF(Na) = 15.68/7.1 = 2.21 

PF (Na) = 2.21/38.4 = 0.058 

From known chemistry, assuming most of the chromium in REDOX process HLW 
remained as soluble Cr(VI) when the waste was made alkaline, one would not expect iarge 
quantities of aluminum, chromium, nitrate, sodium, or sulfate to be associated with REDOX 
process sludge. The calculated PF values for these analytes are in agreement with this latter 
expectation. The PF for oxalate indicates that about 30 percent of the oxalate added to tank 
241-SX-108 reported to the ·solid phase; there is no chemical basis-to either refute or accept 
this result. The only PF which is questionable is that for potassium (PF = 0.54); from 
analogy with sodium, a much lower PF would be expected. But, as noted earlier, analytical 
data for potassium in the solids in tank 241-SX-108 are quite uncertain. 
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B3.6 PREDICTED INVENTORY OF ANALYTES IN TANK-241-SX-108 

Components Ass~ed to Completely Precipitate 

A CF of 38.4 is used to calculate. the inventories of bismuth, iron, manganese, 
silicon, and uranium in tank 241-SX-108. 

Bi: 1.6 E-05 mole/L x 38.4(CF) x 3.3 E+05 L x MT/1.0 E+06 g x · 
209 g/mole = 0.04 MT = 43 kg 

Fe: 0.014 rriole/L x 38.4(CF) x 3.3 E+05 _L x MT/1.0 E+06 g x 
55.85 g/mole = 9.2 MT = 9,900 kg 

Similarly: 

Mn: . 1.18 MT ·= 1,180 kg 

Si: 0.043 MT~ 43 kg 

U: 14.5 MT= 14,500 kg 

Components Assumed to Partition Between Aqueous and Solids Phases 
(Al, Cr, S04 ). 

Aluminum. 
Al(solids) = 

Chromium 
Cr(solids) = . 

Sulfate 
SOisolids) = 

Sodium 
Na(solids) = 

Nitrate 
NO3 (solids) = 

Oxalate 
Oxalate (solids) = 

Potassium 
K (solids) = 

1.17 mole/L 3.3x E+0S L x 27 g/mole x 38.4 (CF) x 0.09 
(PF) x MT/1.0 E+06g = 36.0 MT = · 36,000 kg 

0.11 mole/L x 3.3 E+0S L x 52 g/mole x 38.4 (CF) x 0.07 
(PF) x MT/1.0 E+06 g = 5.1 MT = 5,100 kg 

0.034 mole/L x 3.3 E+0S L x 96 g/mole x 38.4 (CF) x 
0.10 (PF) x MT/1.0 E+06 g = 4.14 MT = 4,140 kg 

7 .1 mole/L x 3 .3 E+05 L x 23 g/mole x 38.4 (CF) x 
0.058 (PF) x MT/1.0 E+06 g = 120 MT = 120,000 kg 

4.1 mole/L x 3.3 E+05 L x 62 g/mole x 38.4 (CF) x 
0.058 (PF) x MT/l.0·E+06 g = 213 MT = 213,000 kg 

0.0052 mole/L x 3.3 E+05 L x 88 g/mole x 38.4 (CF) x 
0.31 (PF)-x MT/1.0 E+06 g = 1.80 MT= 1,800 kg 

0.0017 mole/L x 3.3 E+OS L x 39 g/mole x 38.4 (CF) x 0.43 · 
(PF) x MT/1.0 E+06 g = 0.36 MT = 360 kg 
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Estimated component inventories from the evaluation discussed in this section are 
compared in Table B3-2 with sample- and. HDW model-based inventories. Observations 
regarding these inventories are noted for each component in the following text. 

Al 36,000 36,900 64,500 

Bi 43 <241 0 

Ca NR 3,020 3,690 

Cl NR 1,243 . 609 

Cr 5,100 4,900 1,080 

F NR 249 0 

Fe 9,900 9,900 25,000 

K 360 364 to 4,800 146 

La NR 91.5 0 

Mn 1,180 3,240 0 

Na 120,000 119,000 55,300 

Ni NR 887 1,250 

N02 NR 9,040 22,500 

N03 213,000 214,000 85 ,600 

Oxalate 1,800 1,800 0 

Si 43 436 971 

S0.-1 4,1_40 3,970 377 

u 14,500 6,510 1_15 

NR = Not Reported 
a Agnew et al. (1997). 
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Since the "independent" engineering analysis for tank 241-SX-108 for the analytes Al , 
Cr, K, NO3 , Na, oxalate, and sulfate were calculated using PFs based on sample-based 
inventory data, the inventories for these analytes . are not indepe·ndent of sample data. For 
Al , Cr, K, NO3 , Na, oxalate, and sulfate, therefore, "independent" engineering assessment 
inventory data cannot be correctly compared to sample-based inventories. This caveat should 
be remembered when inspecting and examining the data in Table B3-2. 

Aluminum. The aluminum inventory in tank 241-SX-108 predicted by analysis of the 
auger samples is 36,900 kg. But, the How· model (Rev. 4) predicts tank 241-SX-108 to 
contain about twice as much alumiI}um as does the sample-based inventory. It is interesting 
to note that Rev. 3 of the HDW model predicted 38,000 kg of aluminum in tank 241-SX-108 
compared to the 64,500 kg predicted by Rev 4. Apparently, Agnew et al. (1997) over 
corrected aluminum inventories for at least some of the SX Tank Farm tanks. The 
sample-based value of 36,900 kg , is chosen as the best-basis aluminum inventory for tank . 
241-SX-108. 

Bismuth. The HDW model predicts that wastes in tank 241-SX-108 contain no 
bismuth. This prediction cannot be correct since at least some of the REDOX .process HLW 
added to tank 241-SX-108 contained bismuth as sodium bismuthate. The independent 
engineering assessment leads to a predicted inventory of 43 kg bismuth, a reasonable value. 
Analysis of the auger s~ples taken from tank 241-SX-108 indicate the tank contains less 
than 230 kg of bismuth. For best-basis inventory purposes, the value of 43 kg l;>ismuth is 
chosen. · 

· Calcium. Calcium entered tank 241-SX-108 as an impurity in the commercial-grade 
NaOH used to neutralize the acidic REDOX process HLW. The HDW model predicts tank 
241-SX-108 to contain 3,690 kg of.calcium. The sample-:-based inventory of calcium is 
3,020 kg. The limited jndependent engineering assessment performed did not estimate the 
inventory of calcium in tank 241-SX-108. For best-basis inventory estimation purposes, the 
average, 3,690 kg, of the HDW model and sample-based values is selected. 

· Chlorine; Presumably, chlorine entered tank 241-SX-108 as an impurity in the 
commercial-grade NaOH used to neutralize the acidic REDOX process HLW. The. inventory 
of chloride ion in tank 241-SX-108 was not estimated in the limited engineering assessment. 
The HDW model predicts this tank to contain 609 kg of chloride, while the current 
sample-based inventory is 1,243 kg. Agairi, in view of the assumptions upon which the 
sample-based inventory rests, 609 and 1,243 kg , are not in serious disagreement. The 
sample-based value (1 ,243) is chosen as the best-basis inventory' estimate. 

Chromimn. Throughout 'its operation the REDOX plant used sodium dichromate to 
oxidize plutonium to the extractable +6 state. When the REDOX process HL W was made 
alkaline for interim storage most of the chromium remained as soluble Cr(VI) but some was 
reduced to Cr(III) which precipitated as a hydrate oxide. 
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Data listed in Table B3-2 show that the sample-based inventory of chromium in tank 
241-SX-108 is 4,560 kg. The HDW model predicts tank 241-SX-108 to contain 10,800 kg 
of chromium. The chemical basis for the HDW model prediction of the chromium inventory 
is not at all clear; apparently, the HDW model assumes considerable reduction of Cr(VI) to 
Cr(III) in . the REDOX process HL W as the result of radiolytic effects and/or reaction of 
Cr(VI) with nitrite ion. The sample-based inventory value indicates such extensive reduction 
did not occur. For best-basis inventory purposes, the -sample-based ~alue of 4,900 kg of 
chromium is selected. 

Fluoride. Analysis of auger samples taken from tank 241-SX-108 indicates the waste 
in this -tank contains 249 kg of fluoride: The sample-based value of 249 kg of fluoride is 

. selected as the best-basis inventory estimate since the HDW model predicts the tank to 
contain no fluoride. 

Total Hydroxide. 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. No adjustments were required for this tank. This 
charge balance approach is consistent with that used by Agnew et al . (1997). 

Iron. The sample-based inventory of iron in tank 241-SX-108 is 9,900 kg. 
However, the HDW model (Rev. 4) predicts tank 241-SX-108 to contain a factor of about 
three more iron, 25,000 kg. In applying the HDW model to tank 241-SX-108 Agnew et al. 
(1997) assumed (Table B3-1) that ~e concentration of iron in REDOX process HLW, both 
Rl and R2 types , was a factor of about three higher than the weighted average concentration 
of 0.014M derived from published flowsheets. However, since the sample-based inventory 
value of 9,900 kg of iron includes both process and corrosion-generated iron, it appears that 

· Agnew et al. seriously overestimated the amount of corrosion-generated iron in REDOX 
process HLW. Thus, the best-basis inventory estimate of the iron in tank 241-SX-108 is 
9,900 kg. . 

· Manganese. The HDW model predicts that the waste_ in tank 241-SX-108 does not 
contain any manganese. This prediction is clearly in error since it is kriown that KMn04 was 
used in REDOX process operation up to and including part of calendar year 1959. .A;nd, it is 
also known that substantial volumes of RBDOX process HLW produced from 1955 to 1959 
were added to tank 241-SX-108. 

According to the sample-based inventory estimate tank 241-SX-108 contains 3,240 kg 
of manganese. The independent engineering assessment leads to an inventory of 1, 180 kg of 
manganese. The latter value derives from the choice of 0.0017M manganese as the average 
concentration in REDOX process HLW routed to tank 241-SX-108. It is possible, although 
considered highly unlikely, that all the HLW added to tank 241-SX-108 contained as much as 
0.0034M manganese, the concentration specified in REDOX process Flowsheet No. 4. In 
the latter case, as much as 2,000 kg of manganese could be present in the waste solids 
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currently in tank 241-SX-108. For best-basis inventory purposes , the sample-based 
manganese inventory of 3,240 kg is chosen. 

Nickel. The inventory of nickel in the solid waste in tank 241-SX-108 according to 
analyses of auger samples from the tank is 887 kg. The HDW model predicts tank 
241-SX-108 to contain 1,250 kg of nickel. These two inventory values appear to be in · 
reasonable agreement. 

There were two sources for nickel in REDOX process HLW: corrosion of stainless 
steel equipment and as a minor component in aluminum-clad uranium fuel. Stainless · 
steel 304L contains 10 wt% nickel. If all the nickel in tank 241-SX-108 solids represented a 
corrosion source term, then 7 ,800 kg of iron should also be present in the sludge. However, 
it is already known that iron introduced during REDOX processing operations accounts for 
all the 9,900 kg of iron found by analysis of auger samples. Thus, .it is ·not physically 
possible that corrosion of stainless steel could have introduced 9,900 kg of iron into tank 
241-SX-108. The sample-based nickel value of 887 kg is selected as the best-basis inventory 
value.• · 

Nitrate: The HDW model predicts tank 241-SX-108 to contain 85,600 kg · of nitrate. 
On the other hand, analyses of auger samples from the tank lead to an estimated 214,000 kg 
as the nitrate inventory. It is thought that the sample-based inventory estimate is in error 
because it was calculated on the basis that the entire volume of waste (330 -kL [87 kgal]) in 
tank 241-SX-108 contains 372,000 µ.g nitrate/g sludge. In fact, it appears that only the very 
topmost material in tank 241-SX-108 is enriched in sodium nitrate. Most of the solids in 
tank 241-SX-108 likely contain only moderate amounts of nitrate. For these latter reasons, 
the HDW model prediction of 85,600 kg nitrate is selected as the best-basis inventory 
estimate. 

Nitrite. The nitrite content of the solids in tank 241-SX-108, based upon one . 
analysis, of auger waste samples from the tank is 9,040 kg. The HDW model predicts that 
th~ solids in tank 241-SX-108 contain 22,500 kg of nitrite. The HDW model estimate for . 
nitrite likely overestimates the amount of the original inventory of nitrate that was 
radiolytically converted to nitrite. The sample-based value of 9,040 kg is selected as the 
best-basis inventory of nitrite in tank 241-SX-108. 

Oxalate. REDOX process flowsheets indicate small concentrations of oxalic acid . 
were routinely added in reprocessing of spent fuel. Most of the added oxalate was expected 
to report to the REDOX process HLW. Analyses of auger samples from tank 241-SX-108 
does indeed show that the waste in this tank contains oxalate; the assumptions used in 
calculating sample-based inventories lead to a value of 1,800 kg· oxalate. This latter value is 
thought to be the most appropriate best-basis inventory estimate. The .HDW model does not 
predict the oxalate content of the waste in tank 241-SX-108. 
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Potassium. The HDW model predicts that waste currently in tank 241-SX-108 
contains 120 kg of potassium. Depending upon which result is chosen, analyses of actual 
waste in tank 241-SX-108 provide both a high, 4 ,800 kg , and a low, 364 kg, estimate of the 
potassium inventory in tank 241-SX-108. The lower estimate of 364 kg is clearly in better 
agreement with the value 120 kg. obtained using the HDW model. . For best-basis inventory 
purposes, the sample-based value of 364 kg potassium is chosen. 

Silicon. The sample-based inventory of silicon in tank 241-SX-108 is 436 kg, 
whereas, the HDW model silicon inventory for this tank is 971 kg . Silicon in REDOX 
process HLW originated most likely as the result of partial dissolution of the Al-Si bond 
layer in aluminum-clad fuel. Chemical removal of the aluminum cladding exposed the Al-Si 
bond material for subsequent attack by nitric acid. Only small amounts of silicon were 
introduc<!d into the REDOX process feed from partial dissolution of the Al-Si bond material. 
For example, the start-up REDOX process flowsheet (Flowsheet No. 4) specified that the 
HLW would contain only 0.00025M silicon; subsequently issued flowsheets did not include 
silicon as .a component of REDOX process HLW. In the independent engineering assessment 

· the REDOX process waste introduced into tank 241-SX-108 was assumed to contain only 
0.0001M silicon. For unknown reasons, the HDW model assumed that Rl and R2 type 
wastes contained much higher, 0.015 to 0.042M, concentrations of silicon. The 
sample-based silicon inventory, 436 kg, is selected as the best-basis silicon invento.ry 
estimate in tank 241-SX-108. 

Sodium. The HDW model predicts that there are 55,300 kg of sodium in the solid 
waste in tank 241-SX-108. The sample-based inventory is 119,000 kg of sodiuni. The 
sample-based sodium inventory was calculated o:ri the basis that the entire volume (329 kl 
[87 kgal]) of waste in tank 241-SX-108 contained 2.07 E+05 µg Na/g sludge and on the 
basis of an assumed sludge density of 1. 75 g/mL. This latter approach may greatly 
overestimate tl1e amount of sodium in the waste solids currently in tank 241-SX-108. The 
auger samples from tank 241-SX-108 contained two types of solids; typical SST sludge and a 
layer of finely-divided ("flighty") material. This latter material , which appears to be highly 
enriched in sodium and nitrate, is thought to represent salts which deposited as the wet 
sludge containing interstitial liquor converted to a very dry solid. Possibly, any residual 
supernatant liquid left when the tank was pumped in 1964 also evaporated over time and its 
salt content also deposited on top of the sludge .solids. · 

From information currently available, it appears that tank 241-SX-108 contains a large 
volume, perhaps as much as 329 kL (87 kgal), of sludge whose sodium content is of the 
order of 53,000 kg. Also present in tank 241-SX-108, on top of the sludge layer , is a small 
but unknown, volume of material containing mainly sodium nitrate. For best-basis inventory 
purposes, the HDW model estimate of 55 ,300 kg sodium is selected. 

B-23 



WHC-SD-WM-ER-582 
Revision OA 

Sulfate. The HDW model assumes that sulfate ion, derived from sulfamate used in 
REDOX process operations, is largely soluble in alkaline REDOX process HLW. On this 
very reasonable basis , the HDW model predicts the solid waste in tank 241-SX-108 to 
contain only 377 kg of sulfate. Conversely, analyses of auger samples from tank 
241-SX-108 show that the existing waste contains a very large a.mount, 3,970 kg, of sulfate. 
For best-basis inventory purposes, the: sample-based value of 3,970 kg of s~lfate appears 
most correct. 

Uranium. The HDW model predicts that the waste in tank 241-SX-108 contains only . 
115 kg of uranium. This estimate is extremely low compared to the value of 6 ,510 kg 
determined by analysis of auger samples to be in tank 241-SX-108. Note also that the 
·independent engineering assessment indicates that the waste in this tank could contain as - -
much as 13 ,500 kg of uranium. This latter value appears unreasonably large and reflects , 
most likely, a poor choice (too high) for the estimated concentration of uranium in the 
REDOX process HLW added to tank 241-SX-108. Forb~t-basis inventory purposes, the. 
sample-based value of 6,510 kg of uranium is chosen. 
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B4.0 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 assessments 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. Not 
surprisingly, the informa~ion derived from these different approaches is often inconsistent. 

An effort is underway to provide waste inventory estimates that will serve as the 
standard characterization for the various waste management activities (Hodgson and 
LeClair 1996). As part of this effort, an evaluation was made of available chemical 
information for tank 241-SX-108 including the following: 

• Inventory estimates generated by HD~ Model (Agnew et al. 1997) 

• Analyte inventory estimates as determined from analyses of auger samples 
taken from the tank in 1995. 

• Inventory estimates for bismuth, iron, manganese, and uranium generated by a 
tank-specific assessment process using chemical process flowsheets and a 
detailed historical tank waste transaction data base. 

The results from this evaluation support using a predicted inventory based primarily 
on results from analysis of auger samples from the tank ·supplemented, in some cases, by 
results from the independent engineering assessment and the HDW model for the following 
reasons: 

1. The waste in tank 241-SX-108 has not been core sampled; it is not possible to 
use a predicted inventory based solely on analytical results from auger samples 
·taken only from the top half-of the solids in the tank. 

2. The HDW model appears to have used incorrect compositio115 for the REDOX 
process HLW added to tank 241-SX-108. 
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3. The tank-specific assessment based upon the volume and composition of the 
REDOX process HLW added to the tank provides good estimates of the 
content of insoluble components such as bismuth, iron, manganese, and 
uranium. 

Best-basis tank inventory values were 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 were only reported for total beta, total alpha, 90Sr, 137Cs, 
2391240Pu, and total uranium, while other key radionuclides such as 6°Co, 99Tc, 129I, 154Eu, 
meu, and 241Am, etc . • were 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 
HOW 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 4~ radionuclides when 
values for measured nuclides 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. · 

Table B4-1 lists the best-basis · inventory of nonradioactive and radioactive components 
in tank 241-SX-108 as determined from consideration of both HOW model , sample analytical 
data, and engineering assessment values. The inventory values reported. in Tables B4-1 and 
B4-2 are subject to change. Refer to the Tank Characterization Database (TCD) for the most 
current inventory ·values 
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Table B4-1. Best-Basis Inventory Estimates for Nonradioactive Components ~ 
Tanlc 241-SX-108 (Effective June ·30, 1997). 

Al 36,900 s 
Bi 43 . E 

Ca 3,690 M 

Cl 1240 s 
TIC as CO3 5,520 M Not determined in S 

Cr 4,900 s 
F 249 s 
Fe 9,900 s 
Hg 0 M Not determined in S 

K 364 s 
La 91.5 s 
Mn 3,240 s 
Na 55 ,300 M 

Ni 887 s 
NO2 9,040 s 
NO3 85,600 M 

OHTOT'AL 102,000 C 

Pb 245 s 
P04 <829 s 
Si 436 s 

SO4 3,970 · s 
Sr 321 s 

TOC 0 M 

UTOTAL 6,510 , s 
Zr 147 s 
1S = Sample-based 
M = Hanford Defined Waste model-base.d , Agnew et al. (1997) 
E = Engineering assessment-based 
C = Calculated by charge balance; includes oxides as hydroxides, not including 

CO3 , NO2, NO3 , PO4 , SO4 , and Si~. 
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Table B4-2. Best-Basis Inventory Estimate for Radioactive Components in 
Tank 241-SX-108 Decayed to January 1, 1994 (Effective June 30, 1997). (2 Sheets) 

3H 17.7 M 
14c 1.02 M 
s9Ni 9.4 M 
60Co 0.715 M 
63Ni 908 M 
79Se 2.5 M 
90Sr 1.09 E+06 M 
90y 1.09 E+06 M 

93mNb 9.9 M 
93Zr 10.5 M 
99Tc 7.65 M 
106Ru 1.32 E-04 M 
u3mcd 3.8 M 
1255b 2.21 M 
126sn 3.19 M 
129J 0.0146 M 

134Cs 0.173 M 
131mBa 30,700 M 
137Cs 32,500 M 
151Sm 8,960 M 
1s2Eu 9.46 M 
154Eu 17.4 M 
1ssEu 476 M 
226Ra 7.87 E-04 M 
221Ac 0.0035 M 
22sRa 1.58 E-08 M 
Zll>J'h .1.29 E-06 M 
231Pa 0.00267 M 
l31TJi 5.77 E-10 M 
znv 2.32 E-06 M 
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Table B4-2. Best-Bas_is Inventory Estimate for Radioactive Components in 
Tank 241-SX-108 Decayed to January 1, 1994 (Effective June 30, 1997). (2 Sheets) 

233u 7.42 E-08 M 
234u 0.0408" M 
23su 0.0017 M 
n6u 0.00114 M 

231Np 0.0394 M 
23spu 6.85 M 
23su 0.0385 M 
239Pu 222 M 
240pu 36.8 M 
241Am 152 M 
241Pu . 350 M 
242cm 0.403 M 
242Pu 0.00189 . M 

243Am 0.00678 M 
243Cm 0.0376 M 
244Cm 1.11 M 

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