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3.0 BEST-BASIS INVENTORY ESTIMATE 

Information about the chemical and/or physical properties of tank wastes is used to perform 
safety analyses, engineering evaluations, and risk assessments associated with waste 
management activities, as well as to address regulatory issues. Waste management 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 the wastes 
into a form that is suitable for long-term storage. 

Chemical inventory information generally is derived using two approaches: 1) component 
inventories are estimated using the results of sample analyses; and 2) component inventories 
are predicted using a model based on process knowledge and historical information. The most 
recent model was developed by Los Alamos National Laboratory (LANL) (Agnew et al. 
1997). Not surprisingly, information derived from these two different approaches is often 
inconsistent. 

An effort is underway to provide waste inventory estimates that will serve as standard 
characterization information for the various waste management activities (Hodgson and 
LeClair 1996). Appendix D contains the complete narrative regarding the derivation of the . 
inventory estimates presented in Tables 3-1 and 3-2. 

Table 3-1. Best Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-T-107. (2 sheets) 

1acitllll1llilllll• 
Al 16,200 S 

Bi 11,100 s 
Ca 1,480 s 
Cl 541 s 
TIC as CO3 4,180 s 
Cr 343 s 
F 11,400 s Based on water soluble portion only. 

Fe 27,000 s 
K 231 s 
Mn 201 s 
Na l.217E+05 s 
Ni 289 s 
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Table 3-1. Best Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-T-107. (2 sheets) .••• ,_ 

NO2 11,700 S 

NO3 74,600 s 
OH 50,500 c2 charge balance calculation 

Pb 636 s 
Pas PO4 1.128E+05 s 
Si 6,000 s 
Sas SO4 9,860 s 
Sr 852 s 
TOC 1,680 s 
UTOTAL 22,400 s 
Zr 112 s 
Note: 

1S = sampling, M = HDW model (Agnew et al. 1996a), and E = Engineering assessment. 
2C = Calculated by charge balance; includes ox.ides as hydroxides, not including CO3, NO2, NO3, PO,, SO,, 
and SiO3• 

Analyte ·•··· 

60Co 

99-yc 

. .. ..... 

· 1hventory : 
•· >i Ci .· .. 

0.219 
0.0561 

0.016 
0.00782 

1.4 

0.0118 

107000 
107000 

0.0485 
0.0562 

0.388 

M 
M 

M 

M 
M 
M 
s 
s based on 90Sr 

M 
M 
M 
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Table 3-2. 

106Ru 1.84 E-10 M 
mmcd 0.114 M 
125Sb 0.00422 M 
126Sn 0.0175 M 

1291 7.22 E-04 M 
t34Cs 6.69 E-05 M 

137mBa 11500 s based on 137Cs 
131Cs 12200 s 
JSJSm 44.6 M 
152Eu 0.00547 M 
154Eu 0.105 M 
J55Eu 0.828 M 
226Ra 5.03 E-06 M 
221Ac 2.54 E-05 M 
22sRa 7.45 E-11 M 
229Th 1.44 E-08 M 
231Pa 5.28 E-05 M 
232Th 1.74 E-11 M 
mu 1.22 E-04 M 
mu 7.33 E-06 M . 
234u 10.3 M 
mu 0.464 M 
236u 0.0659 M 

231N 0.00233 M 
238pu 0.0347 M 
23su 10.5 M 

239124°J>u 148 s 
24tAm 13.8 s 
24tp0 0.41 . M 

242Cm 2.20 E-05 M 
242p0 1.25 E-06 M 
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243Am 

244Cm 

• 
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5.45 E-08 M 

3.26 E-07 M 

8.34 E-07 M 
1 S = Sample-based 
M=Hanford Defined Waste model-based (Agnew et al. 1997) 
E=Engineering assessment-based 
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APPENDIXD 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR 
SINGLE-SHELL TANK 241-,T-107 
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APPENDIXD 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY 
FOR SINGLE-SHELL TANK 241-T-107 

An effort is underway to provide waste inventory estimates that will serve as standard 
. characterization source terms for various waste management activities (Hodgson 
and LeClair 1996). As part of this effort, an evaluation of available waste related information 
for tank 241-T-107.was performed, and a best-basis inventory was established. This work 
follows the methodology that was established by the standard inventory task. 

Dl.0 IDENTIFY /COMPILE INVENTORY SOURCES 

Appendix B provides the characterization results from the most recent sampling event. Section 
B3.4 provides mean concentrations calculated from the analytical results. Three push-mode 
core samples were obtained from three risers in November 1992 to March 1993. Samples 
from each core and core composi_tes from two cores were analyzed. 

Component inventories can be calculated by multiplying the concentration of an analyte by the 
current tank volume and by the density of the waste. The HDW model document 
(Agnew et al. 1996a) provides tank content estimates, derived from the Los Alamos National · 
Laboratory model, in terms of component concentrations and inventories. Appendix D lists 
the data sources used in this evaluation. 

D2.0 COMPARE COMPONENT INVENTORY V ALOES 

The sample-based inventory, derived from analytical mean concentration data for the most 
recent sampling event (see Appendix B), and model-based inventory, generated by the HDW 
model (Agnew et al. 1996a), are compared in Tables D2-1 and D2-2. (The chemical species 
are reported without charge designation per the best-basis inventory convention). Table D2-1 
compares nonradioactive components on a kilogram basis, and Table D2-2 compares the 
radioactive components on a curie basis. 

The sample-based inventory listed in Tables D2-1 and D2-2 was calculated by multiplying 
each mean composite fusion analyte concentration value by the current tank volume, 655 kL 
(173 kgal) (Hanlon 1996), and by the mean density of the waste, 1.51 g/mL (see Appendix B). 
At the time the tank was sampled, the waste volume was reported as 681 kL (180 kgal) with 
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647 kL (171 kgal) of sludge and 34 kL (9 kgal) of supernatant. The HOW model-based 
inventory was derived using this volume and 1.28 g/mL as the mean density. 

Table D2-1. Sampling-Based and Hanford Defined Waste-Based Inventory Estimates for 
Nonradioactive Components in Tank 241-T-107. 

Al 16,200 8,300 

Bi 11,100 10,400 

Ca 1,480 1,960 

Cd 6 .. 8 nr 

Cl 541 340 

Cr 343 127 

11,400 2,030 

Fe 27,000 11,700 

FeCN/CN 68.8 nr 

Hg nr 13.7 

K 231 81.7 

Mg 

Mn 

Na 

Notes : 

229 nr 

199 nr 

1.217E+05 72,600 

nr 1.97 

nr = not reported 

1Appendix B 
2Agnew et al. (1996a), solids only 

'Fluoride based on water soluble portion only. 

Ni 289 

11,700 

74,600 

OH nr 

l.128E+05 

Si as SiO3 6,000 

Sas SO4 9,860 

Sr 852 

TIC 4,180 

TOC 1,680 

UTOTAL 22,400 

Zr 112 

H2O (wt%) 4.55E+05 (46) 

Density 1.51 
(g/mL) 

D-4 

44.1 

5,330 

15,000 

28,800 

81,900 

1,150 

2,780 

0 

2,930 

0 

88 

608 

6.26E+05 (72) 

1.28 



HNF-SD-WM-ER-382 Rev. IA 

Table D2-2. Sampling and Hanford Defined Waste Predicted Inventory Estimates for 
Radioactive Components in Tank 241-T-107. 

- --- --90Sr 1.068E+05 69.8 241Am 13.8 nr 

~c 50 nr Total a 429 nr 
137Cs 12,200 7,890 Total p 3.264E+05 nr 

Notes: 
nr = not reported 

1Appendix B 
2Agnew et al. (1996a) 

D3.0 REVIEW AND EVALUATION OF CO:MPONENT INVENTORIES 

The following evaluation of tank contents is performed to identify potential errors and/or 
missing information that would influence the sampling-based and HDW model component 
inventories. Computations for the HDW model are based on the assumption that most solid 
waste in tank 241-T-107 is a single waste type, 1 C waste; the remaining unknown waste has 
also been designated as 1 C. The implication is that all tank waste is a single type. Both the 
waste transfer history and the sampling results indicate that other waste types have contributed 
to the solids in tank 241-T-107. Appendix A includes a complete summary of the waste 
transfer history of tank 241-T-107. An abbreviated summary follows and highlights the waste 
types added to the tank that may have an effect on the solid waste inventory. 

Tank 241-T-107 is the first tank in a cascade that includes tanks 241-T-108 and 241-T-109. 
The tank was filled in 1945 and 1946 with IC waste and was undisturbed until 1951 when over 
half the supernatant was removed. The tank then received TBP waste, also known as uranium 
recovery (UR) waste, until mid-1953. The supernatant was removed again and replaced with 
unconcentrated, ferrocyanide-scavenged TBP waste. Between 1954 and late 1966, no waste 
transfers into or out of tank 241-T-107 were recorded, and the waste volume remained 
constant. 

Tank .241-T-107 received cladding waste in 1967~ Both aluminum and Zircaloy CW are 
expected in the tank. In 1969, approximately half the waste content, mostly liquids with a 
small amount of solids, was removed from tank 241-T-107. In 1973, the tank received ion 
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exchange (IX) waste, which was immediately distributed to other tanks. In 1976, tank 
241-T~107 was removed from service and designated inactive. 

D3.1 CONTRIBUTING WASTE TYPES 

The waste types expected to have accumulated in tank 241-T-107, as reported by various 
· sources, are listed in Table D3- l. The waste transfer history (see Appendix A) reveals that 

several waste types were added to tank 241-T-107. The HDW model (Agnew et al. 1996a) 
assumes these other waste types do not contribute to the tank inventory significantly at this 
time. Agnew et al. (1996a) predicts the presence of 496 kL (131 kgal) of lCl waste, and an 
additional 151 kL (40 kgal) of unknown waste assigned as lCl. The calculations that follow 
indicate constituents of other waste types are present. 

HDW Model (Agnew et al. 1996a) lCl 

SORWT (Hill et al. 1995) lC, CW, UR 

WSTRS (Agnew et al. 1996b) 
(see Appendix A) 

lCl, CW, UR, IX 

Notes: 
lC = First cycle decontamination BiP04 waste 
lCl = First cycle decontamination BiP04 waste, specifically before 1950 
CW = Cladding waste produced at PUREX from dissolution of aluminum and/or Zircaloy fuel 

cladding 
IX = Ion exchange waste from the cesium recovery process at B Plant 
SORWT = Sort of Radioactive Waste Types (model) 
UR = Uranium recovery waste from uranium recovery operations; also caJ1ed TBP waste 

D3.2 EVALUATION OF TECHNICAL INFORMATION 

Table D3-2 compares technical flowsheet information for the lC (Kupfer 1996) and TBP 
(Hill et al. 1995) waste streams and the corresponding HDW model waste streams 
(Agnew et al. 1996a). According to the HDW model, cladding wastes were sent to the same 
tanks as first decontamination cycle waste until 1954. The model assumes a mixture of the 
two waste types, with cladding waste making up approximately 24 percent of the waste stream. 
The HDW also divides the pre-1950 lC waste from the waste transferred to the tanks after 
1950, designating them as lCl and 1C2, respectively. The tank was filled in 1946 and was 
undisturbed until 1951; therefore, only the lCl waste type is predicted to be in the tank. 
According to the transfer history, the tank did not receive additional lC waste after 1951. 
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Table D3-2. Technical Flowsheet and Hanford Defined Waste Streams. 

111•-•1•1- 1 
Al 0.0826 nr 0.233 nr 

. Bi 0.0115 nr 0.014 nr 

Cr 0.00306 nr 0.0052 0.0032 

F 0.17 nr 0.228 nr 

Fe 0.0315 0.03 0.046 0.046 

Na 2.17 8.87 2.24 4.50678 

Si 0.0312 nr 0.038 0.1416 

u 0.000963 0.0061 0.000767 0.0078 

Zr 0.000296 nr 0.004 nr 

N02 0.0577 nr 0.174 nr 

N03 1.44 7.35 0.588 3.40208 

P04 0.258 0.3 0.326 0.13 

S04 0.0631 0.31 0.0616 0.1416 

Notes: 
nr = not reported 

1 Appendix C of Kupfer (1996) 
2Hill et al . (1995) 
3 Appendix B of Agnew et al . (1996) · 

The waste transfer history indicates that several types of waste were added to tank 241-T-107 
over time. Analytical results support this history. The analytical core segment results reveal 
the tank is horizontally homogeneous and vertically heterogeneous (Jensen et al. 1994). 

The history indicates that in addition to the lC/CW waste noted by Agnew et al. (1996a), 
tank 241-T-107 received TBP and aluminum and/or Zircaloy CW. The history also indicates 
IX waste was added to the tank. This waste was mostly liquid and probably mixed with the 
existing supernatant; it does not appear to have had an effect on the solids. Much of the 
supernatant was transferred from the tank shortly after the IX waste was added. 
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D3.3 ASSUMPTIONS FOR RECONCILING WASTE INVENTORIES 

Inventories of certain components in tank 241-T-107 were estimated using an engineering 
assessment that is based on a set of simplified assumptions. The inventories were compared 
with tank 241-T-107 sample-based inventories and HDW model inventories. 

The assumptions and observations for the engineering assessment were based on best technical 
judgment pertaining to parameters that can significantly influence tank inventories. These 
parameters include the following: 

1. contributing waste types and correct relative proportions of the waste types 

2. model flowsheet conditions, fuel processed, and waste volumes 

3. partitioning of components 

4. physical parameters such as density, percent solids, and void fraction. 

The assumptions can be modified to provide a basis for identifying potential errors that could 
influence the sampling-based and model-based inventories. The following simplified 
· assumptions and ob~ervations were used for the assessment. 

1. Analytical data from tanks 241-T-104 and 241-BX-112, which contain only lC 
waste, and tank 241-TY-105, which contains only TBP waste, helped provide 
the analytical basis for estimating the inventory in tank 241-T-107. 

2. The waste in tank 241-T-107 consists of lC waste from the BiPO4 process and 
the associated CW waste, uranium recovery waste from the TBP process, and 
aluminum and/or Zircaloy cladding waste. Ion exchange waste made no 
significant contributions to the solids in the tank. 

3. Components listed in the technical flowsheets (see Table D3-1) were used for 
the evaluation. Cerium is not expected in significant amounts and was not 
reported in the sampling data. This evaluation makes no estimate about the 
effect of the cladding waste which was added late in the tank transfer history. 

4. Tank inventory comparisons are made on nearly the same volume basis, using 
the tank volume listed in Hanlon (1996). The engineering evaluation and the 
sampling-based inventories use equivalent volumes of 655 kL (173 kgal) solids, 
and the HDW model-based inventories are based on 647 kL (171 kgal) solids: 

5. The waste in the tank is treated as two distinct layers. The bottom layer is 
composed of 496 kL (131 kgal) of lC waste; the upper layer is assumed to be 
159 kL (42 kgal) of TBP waste (this is slightly larger than the Agnew et al. 
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1996a assignment of unknown solids. This assumption was made to conform to 
current surveillance information regarding the solids volume). The constituents 
of these wastes are assumed to be evenly distributed throughout their respective 
layers. 

6. All Bi, Si, and Zr are assumed to precipitate as water insoluble components in 
the lC waste. The Fe and U are assumed to precipitate in lC and TBP wastes. 
Bi, Si, and Zr are not expected in TBP waste. 

7. The Al, Cr, Na, F, NO2, and PO4 are assumed to partition between the liquid 
and solid phases. Al, Cr, F, and NO2 are not assigned to TBP waste. 

8. The NO3 and SO4 are assumed to remain dissolved in the interstitial liquid in lC 
and TBP waste. 

9. No radiolysis of NO3 to NO2 and no additions of NO2 to the waste for corrosion 
purposes are factored into this assessment. 

D3.4 CONCENTRATION FACTOR AND PARTITIONING 
FACTORS FOR TANK 241-T-107 

One method for estimating a component inventory for a particular waste type in a tank is to 
derive a concentration factor (CF) for that component. This approach was used to estimate 
inventories in tank 24 l-T-107. Concentration factors are a method of reconciling 
process-based information and sample-based information for particular waste types. The CF is 
derived by dividing the concentration of a component found in the tank samples by the 
concentration of that component in the neutralized process waste stream (that is, the flowsheet 
concentrations in Table D3-2). The CF values for components of a defined waste are 
determined best when the tank contains orily one waste type and when abundant representative 
analytical data are available. Multiple waste types are assumed for this tank. 

The relative concentrations of components expected to precipitate essentially 100 percent to the 
waste solids should be approximately proportional to the respective flowsheet concentrations 
for those components, that is, these components should exhibit nearly the same CF values. 

It was noted in the assumptions that this evaluation assumes Bi precipitated nearly 100 percent 
from the neutralized 1 C waste, and no Bi is expected in the TBP waste. The following 
procedure is used to calculate the CF for Bi in tank 241-T-107. From Table D2-1, · the 
· analytical-based inventory for Bi is 11,100 kg. The solids waste volume fo the tank is treated 
as 496 kL of lC waste. This is a Bi concentration in the solids of 0.107M. The flowsheet 
concentration for Bi is 0.0115 M (fable D3-2). 
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The CFBiCtC> is: 

CF 0. 107 mole Bi/L = 9_30 Bi(IC) = 
0.0115 mole Bi/L 

Tank 241-T-104 has a CF Bi of 10, and tank 241-BX-112 has a CF Bi of 9 .5. The CFBiCtC> value 
for tank 241-T-107 appears to be reasonable. This value is used for the components assumed 
to fully precipitate in IC waste. The CF value of Al is greater than that of Bi, so Al is treated 
as fully precipitated in the IC waste, modifying the assumptions. The CF value of Bi is used 
to calculate the inventory of Al ~ the tank. 

Once the CF values for fully precipitated components for a waste type are determined, the 
sample analysis can be used to establish how other components partition between solids and 
liquids. Concentration factors for components not expected to precipitate 100 percent in 
1 C waste can be ratioed to CF Bi to obtain the partitioning factor (PF) for each component. 

PFP0
4
(
1
C) = CFP040C) = 0.755 

CFBi(IC) 

This indicates that 75.5 percent of all PO4 added to the tank from the IC waste stream 
precipitated and 24.5 percent remained in solution. The PF values of other components 
expected to partition in the 1 C waste are as follows: 

PFcr(IC) 

PFN02(1C) 

0.467 
0.954 

0.764 
0.400 

The CF value of Fe is used · for the basis in the TBP waste. From Table D2-1, the 
analytical-based inventory for Fe is 27,000 kg. Assuming the iron is evenly distributed in both 
layers of waste, there are 6,550 kg of Fe in the TBP waste. The TBP waste solids volume in 
the tank is treated as 159 kL. The Fe concentration in the TBP solids is 0. 738M. The 
flowsheet concentration for Fe is 0.03M (see Table D3-2). The CFFc(TBP> is as follows: 

CF = 0.738 mole Fe/L = 24_6 
Fe(TBP) 0.03 mole Fe/L 

The PF values for components expected to partition in the TBP waste are as follows: 

PFP04(fBP) 1.012 0.103 
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The PF values for tank 241-T-107 are different than those expected for IC waste, but this tank 
contains a mixture of waste types. The NO2 would appear to almost completely precipitate and 

· is treated as fully precipitated for this assessment. The Al was already shown to have a CF 
larger than that of Bi and is treated as fully precipitated. Phosphate appears to partition in the 
1 C waste but to precipitate fully in the TBP waste. Sodium appears to precipitate more in the 
1 C waste than in the TBP waste. 

D3.5 CALCULATION OF ASSESSMENT-BASED INVENTORIES 
. IN TANK 241-T-107 

Assessment-based inventories are calculated in this section. These are determined by 
combining the assumptions with the product of the PF values calculated in the previous 
section, the flowsheet values in Table D3-2, the waste porosity values, and the component 
molecular weight. Sample calculations are shown. The components expected to partition . . 

between the solid and liquid phases are not shown. 

Components assumed to precipitate (Al, Bi, Si, Zr, Fe, U, NO2) 

Similarly, 
BicrOl&I): 
SicrOl&I): 
Zrcroc.al): 
NO2croc.alJ: 

0.0826 mole Al/L x 496 kL x 1000 L/kL x 27 g Al/mole x kg/ 1000 g x 
9.3l(CF1c) = 10,300 kg Al 

11,100 kg Bi 
4,030 kg Si 
125 kg Zr 
12,300 kg NO2 

The amounts of Fe and U are the sum of the amounts precipitated from lC and TBP: 

15,000 kg Fe 
6,740 kg U 

Components assumed to remain dissolved in the aqueous phase (NO3, SO J 

1.44 mole NO/L x 496 kL x 1000 L/kL x 62 g NO3 / mole x kg/ 1000 g x 
0.6948poros;ty = 30,800 kg NO3 

7.35 mole NO/L x 159 kL x 1000 UkL x 62 g NO3 / mole x kg/ 1000 g x 
0.91417poroeity = 66,200 kg NO3 

97,000 kg NO3 

7,620 kg SO4 
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D3.6 COMPARISON OF SELECTED INVENTORY ESTIMATES 

The estimated component inventories from this evaluation are compared with sampling and 
HDW model-based inventories for selected components in Table D3-3. Components that 
partition are not included in the table. Observations regarding these inventories are also noted. 

Table D3-3. Comparison of Selected Inventory Estimates for Tank 241-T-107 Waste. 

Al 10,300 16,200 9,910 

Bi 11,100 11,100 12,400 

Fe 14,700 27,000 14,000 

NO2 12,300 11,700 6,370 

NO3 97,000 74,600 17,900 

Si 4,030 6,000 1,370 

SO4 7,620 9,860 3,320 

u 6,740 22,400 105 

Zr 125 112 726 

Notes: 
1Table D2-1 
2 Agnew et al. (1996a); adjusted to a tank volume of 655 kL and density of 1.51 g/mL. 

Comparison of the assessment inventory and the sampling inventory shows that 3 of the 9 
constituents are very close (within 20 percent). All constituents except U are within a factor of 
two when the assessment inventory is compared to the sampling inventories. This is not 
unexpected because the evaluation was based on the sampling results and used assumptions that 
the lC and TBP flowsheets each apply to only some constituents. The most notable difference 
between the sampling inventory and the assessment inventory is the U. The U in the sample 
inventory is unexpectedly high for lC waste, but was only 30% of that value in the 
assessment. 

The HDW inventory, adjusted to correct the waste volume and density to the sample value, · 
was also compared to the sampling inventory. Only 1 of 9 constituents are within 20 percent, 
and 4 additional constituents are within a factor of two. 
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The comparisons in Table D3-2 demonstrate that adding a second waste type helps to rectify 
some problems caused by using only the 1 C flowsheet or the HDW model to determine the 
inventory in tank 241-T-l 07. Modifying the assumptions could increase the accuracy of the 
assessment inventories. The HDW model assigned _ 159 kL of the waste as lC, but its origin is 
unknown. The assessment treated this amount as TBP waste. It would be helpful to adjust the 
division of the total waste volume into lC and TBP waste types. Better results may be 
expected if the contributions to the solids inventory of the cladding waste could be quantified. 

Brief discussions about individual constituents follow. 

Aluminum. The assessment and sample-based inventories are within 35 percent. The 
HDW inventory is slightly lower (approximately 61 percent of the sample-based inventory). 
This constituent was not assumed to fully precipitate in the 1 C waste, although the CF 
indicated that it had. The higher sample value was probably influenced by Al cladding waste 
added to the tank late in its transfer history. This is confirmed by examining the segment level 
data. 

Bismuth. The sampling-based inventory was used as a basis to determine the CF used for this 
tank. All three inventory values compare well; the HDW estimated inventory was smallest. 
The assessment assumed Bi to precipitate 100 percent. Bismuth was used to determine the CF 
for this tank. An assumption was made that Bi is evenly distributed in the lC waste only. In 
reality, if the IC waste was laid down as a sludge layer before the TBP waste was added, it 
would be expected that the highest concentration of Bi was at the tank bottom. Core segment 
data indicate that in two of three cores analyzed, this is true (that is, the Bi increases with 
depth, and the highest concentrations of Bi are in the lowest segments). In the third core, the 
highest value of Bi was in the top segment of the core; the lowest segment of the core was not 
retrieved. 

Chromium. The assessment PF value for Cr is 0.467 indicating almost one half the Cr had 
precipitated. The HDW inventory is approximately 44 percent of the sample-based inventory. 
This constituent is expected to partition in the 1 C waste. 

Fluoride. The assessment PF value for F is 0. 764. The HDW inventory is approximately 21 
percent of the sample-based inventory. This constituent is expected to partition in the 
lC waste. 

Iron. The assessment and sample-based inventories are within 54 percent. The 
HDW inventory is slightly lower (approximately 52 percent of the sample-based inventory). 
This constituent is expected to fully precipitate in the 1 C and the TBP wastes. 

Nitrite. The assessment and sample-based inventories are within 5 percent. The HDW 
inventory is significantly lower (approximately 54 percent of the sample-based inventory). 
This constituent is expected to remain in solution. 
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Nitrate. The assessment and sample-based inventories are within 30 percent. The 
HDW inventory is significantly lower (approximately 24 percent of the sample-based 
inventory). This constituent is expected to remain in solution. · 

Phosphate. The PF values for P04 are 0.755 and 1.012 in IC and TBP waste, respectively. 
In both cases, P04 appears to precipitate more than is expected. The HDW and sample-based 
inventories are within about 15 percent. This constituent is expected to partition in the waste. 

Sodium. The assessment PF values for Na are 0.400 and 0.103 for lC and TBP waste, 
respectively. This indicates the Na precipitates differently in lC and TBP wastes. The HDW 
inventory is approximately 71 percent of the sample-based inventory. This constituent is 
expected to partition in the waste. 

Sulfate. The assessment and sample-based inventories are within 30 percent. The 
HDW inventory is significantly lower (approximately 34 percent of the sample-based 
inventory). This constituent is expected to remain in solution. 

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. During such adjustments the number of significant figures is 
not increased. This charge balance approach was consistent with that used by Agnew et al. 
(1996a). 

Uranium. The assessment and sample-based inventories are widely separated. The 
assessment inventory is about 30 percent of the sample-based inventory. The HDW inventory 
is· significantly lower (less than 1 percent of the sample-based inventory). This constituent is 
expected to fully precipitate in the IC and TBP wastes. 

Zirconium. The assessment and sample-based inventories are within 12 percent. The 
HDW inventory is significantly higher (approximately 650 percent of the sample-based 
inventory). This constituent is expected to fully precipitate in the lC waste. The lack of 
zirconium in the sample may indicate the tank did not receive significant amounts of Zircaloy 
cladding waste. 

D3. 7 CONCLUSIONS 

Based on the relationship of these three comparisons, it is obvious that the HDW model has 
incorrectly assigned all waste in tank 241-T-107 to lC. The data strongly suggest that other 
waste types have left significant amounts of solids in the tank. With sampling data available, 
the sample-based inventory must be assumed to be a better estimate of the tank contents than 
the HDW model. 
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D4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES 

Key waste management 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 tenn storage. Information 
about chemical, radiological, and/or physical properties is used to perform safety analyses, 
engineering evaluations, and risk assessments 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. 

For tank 241-T-107, the sample-based inventory derived from analytical data are the best-basis 
inventory. Tables D4-1 and D4-2 summarize the best-basis inventory for tank 241-T-107. 
The inventory values reported in Tables D4-1 and D4-2 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, 239124°1>u, and total uranium, or (total beta and 
total alpha) while other key radionuclides such as 60Co, ~c, 1291, 1S4Eu, 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 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 Hanford Defined 
Waste Rev. 4 model results (Agnew et al. 1997). The best-basis value for any one analyte 
may be either a model result or a sample or engineering assessment-based result if available. 
(No attempt has been made to ratio or normalize model results for all 46 radionuclides 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 chemicals and only four radionuclides <9°Sr, 137Cs, Pu and U) were being 
generated in 1996, using values derived from an earlier version (Rev. 3) of the Hanford 
Defined Waste model. When values for all 46 radionuclides became available in Rev 4 of the 
HDW model, they were merged with draft best-basis chemical inventory documents. Defined 
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scope of work in FY 1997 did not permit Rev. 3 chemical values to be updated to Rev. 4 
chemical values. 

Table D4-l. Best Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-T-107. (2 sheets) 

iiliim'_ i __ 
Al 16,200 S 

Bi 11,100 s 
Ca 1,480 s 
Cl 541 s 
TIC as C03 4,180 s 
Cr 

F 

Fe 

K 

Mn 

Na 

Ni 

OH 

Pb 

Si 

Sr 

TOC 

Zr 

Note: 

343 s 
11,400 s Based on water soluble portion only. . 

27,000 s 
231 s 
201 s 
1.217E+05 s 
289 s 
11,700 s 
74,600 s 
50,500 c2 charge balance calculation 

636 s 
1.128E+05 s 
6,000 s 
9,860 s 
852 s 
1,680 s 
22,400 s 
112 s 

1S = sampling, M = HDW model (Agnew et al. 1996a), and E = Engineering assessment. 
2C = CaJculated by charge balance; includes oxides as hydroxides, not including CO3, NO2, NO3, PO4, SO4, 

and SiO3• 
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3H 0.219 M 
ue 0.0561 M 
S9Ni 0.016 M 

60eo 0.00782 M 
63Ni 1.4 M 
79Se 0.0118 M 
90Sr 107000 s 
90y 107000 s based on 90Sr 

93'"Nb 0.0485 M 
93zr 0.0562 M 
99Tc 0.388 M 
i06Ru 1.84 E-10 M 

113med 0.114 M 
125Sb 0.00422 M 
126Sn 0.0175 M 

1291 7.22 E-04 M 
13-4es 6.69 E-05 M 

u1mBa 11500 s based on 137es 
137es 12200 s 
151Sm 44 .6 M 
1s2Eu 0.00547 M 
t54Eu 0.105 M 
155Eu 0.828 M 
226Ra 5.03 E-06 M 
227Ac 2.54 E-05 M 
228Ra 7.45 E-11 M 
mrh 1.44 E-08 M 
231Pa 5.28 E-05 M 
232Tb 1.74 E-11 M 
232{] 1.22 E-04 . M 
233u 7.33 E-06 M 
234u 10.3 M 
23su 0.464 M 
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236u 

237N 

231Pu 

mu 

2391240pu 

241Am . 

24lpU . 
242Cm 
242Pu 

243Am 

243cm 

244cm 

HNF-SD-WM-ER-382 Rev. IA 

0.0659 M 
0.00233 M 
0.0347 M 

10.5 M 
148 s 
13.8 s 
0.41 M 

2.20 E-05 M 
1.25 E-06 M 
5.45 E-08 M 
3.26 E-07 M 
8.34 E-07 M 

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