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3.0 BEST-BASIS ESTIMATE INVENTORY

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessment-associated with waste management
activities, as well as regulatory issues. These activities include oversecing tank farm
operations and identifying, monitoring, and resolving safety issues associated with these
operations and with the tank wastes. )i osal activities involve designing equipment,
processes, and facilities for retrieving wastes and processing them into a form that is suitable
for long-term storage. 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 predicte 1sing 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 information 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 of available chemical information for tank 241-T-104 was
performed, including the following:

. Data from two 1992 core sam s
i An inventory estimate generated by the HDW model (Agnew et al. 1997)
d Evaluation of the 1C/CW flowsheet and MTU comparisons.

Based on this evaluation, a best-basis inventory was developed. In general, the sample-based
TCR results were preferred when they were reasonable and consistent with other results.

The best-basis inventory for tank 241-T-104 is presented in Tables 3-1 and 3-2. The inventory
values reported in Tables 3-1 and 3-2 are subject to change. Refer to the Tank
Characterization Database (TCD) (LMHC 1998) for the most current inventory values.
Appendix D contains the complete narrative regarding the derivation of the inventory estimates
shown in Tables 3-1 and 3-2.

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 ®Sr, ¥Cs, **Py, and total uranium, or (total beta and
total alpha) while other key radionucli s such as %Co, #Tc, ®1, *Eu, 'Eu, and 2*'Am, etc.,
have been infrequently reported. For s reason it has been necessary to derive most of the 46
key radionuclides by computer models. These models estimate radionuclide activity in batches

3-1
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of reactor fuel, account for the split of radionuclides to various separations plant waste
streams, and track their movement with tank waste transactions. (These cor uter models are
described in Kupfer et al. 1997, Sec n 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. For a
discussion of typical error between model derived values and sample derived values, see
Kupfer et al. 1997, Section 6.1.10.

Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-T-104 (E ctive November 19, 1996). (2 Sheets

Al 35,000 S
Bi 40,800 | S
Ca 3,120 S
Cl 1,450 S
TIC as CO, 1,080 S/E Upper bound
Cr 1,940 S
F 18,500 | S
Fe 19,500 | S _
Hg 0.274 ) Simpson 1998
K 192 S |
La 0 E
Mn 133 S
Na 139,000 S
Ni 24.4 | S
NO, 8,810 S
NO, 125,000 S
OHrorar 153,000 C Charge balance calculation
Pb 1.35 M '
PO, 162,000 S -
Si 14,100 S

w2
Y
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Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-T-104 (Effective November 19, 1996). (2 Sheets)

SO, 8,420 S

Sr 213 S

TOC 1,520 S

Urora 1,940 S

Zr 146 S
Notes:

'S = Sample-based

M = Hanford Defined Waste model-based

E = Engineering assessment-based

C =Calculated by charge balance; includes oxides as hydroxides, not including CO;, NO,, NO,, PQ,,
S0,, and Si0,.

Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in Tank 241-T-104,

Decayed to Jar}qary_l, 1994 (Effective November 19, 1996). (3 Sheets)

Al )
H 2.73 M
® 0.0968 S/E Method/sample prep: (RA/ Water)
Expected upper bound

¥Ni 0.0722 M

“Co 0.342 M

SNj 6.64 M

7Se 0.0680 M

PSr 5660 S Method/sample prep: (RA/

‘usion)

oy 5660 S Jased on *Sr
%=Nb 0.260 M

%Zr 0.327 M l

*Te 1.24 S Aethod/sample prep: (RA/ Water)
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Table 3-2. Best~Bas1s Inventory Estimate for Radloactlve Components in Tank 241-T-104,

106Ru

5.67E-05

M
1BmCq 1.17 . M
13Sh 1.34 M
126Sn 0.102 M
129 0.00617 M
¥4Cs 0.0240 M
131mBa 405 S Based on **'Cs
B1Cs 428 S Method/sample prep: (RA/
Fusion)
1Sm 248 | M
152y 0.0911 M
B4Eu 7.35 S Aethod/sample prep: (RA/
Fusion)
15Eu 6.36 M
26Ra 1.24E-05 N M
RIAc 6.45E-05 M
228Rg 9.12E-04 M
25Th 2.16E-05 M
Bpg 1 57E-04 M
22Th 6.00E-05 M
By 1.34E-04 S/M
By 4.69E-04 S™M
By 0.638 SM
By 0.0284 S/M
B8y 0.00545 SM
Z7Np 0.0152 M Sample considered high
Bipy 2.02 S/M 3ased on #29Py and HDW model
sotopic distribution.
28y 0.648 SM '
29py 276 S/M Calculated from 2Py hybrid

inventory (301 Ci) Method/ sample

prep: (RA/Fusion)

|
I

34
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HNF-! -WM-ER-372 Rev. 1B

Tl page intentic ly left blank.




H -WM-ER-372 Rev. 1B

APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS
INVENTORY F( SINGLE-SHELL TANK 241-T-104

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson an
LeClair )96). As part of this effort. 1 evaluation of available chemical information for tank
241-T-104 was performed, and a best sis inventory was established. This work, detailed in
the following sections, follows the m«  »dology that was established by the standard inventory
task. :

D1.0 CHEMICAL INFORMATION SOURCES

The data package for single-shell tank 241-T-104 (Pool 1994) provided characterization results
from the most recent core sampling event for this tank; the results are presente in Appendix
B. Two core samples were obtained | analyzed. Jensen et al. (1994) summarizes the results
from the statistical analysis of data f  two core composites. Estimates of the spatial
variance, compositing variance, and  spatial variance for the core composite data were
provided. Both the analytical and systematic error of the tank 241-T-104 core samples were
presented. Mean concentrations and confidence intervals are presented in Appendix B.

Component inventories at the time of sampling were calculated by multiplying the mean
concentration of an analyte (presented . Table B3-6) by the density of the waste (1.29 g/mL)
and the volume of the sludge at the tii  of sampling (1,673 kL [442 kgal]). Sample-based
inventories listed in Tables D2-1 and D2-2 are derived from the mean concentrations in Table
B3-6 and the Hanford defined waste ( )W) model developed at Los Alamos National
Laboratory (Agnew et al. 1997). The 1emical species are reported without charge de: mnation
per the best-basis inventory conventic = The HDW model (Agnew et al. 1997) provides tank
content estimates, in terms of component conc  rations and inventories. The HDW model
estimated the tank inventory using the total waste volume of 1,684 kL (445 kgal), consisting of
1,673 kL (442 kgal) of sludge and 11 kL (3 kgal) of supernate, reported by Hanlon (1992) at
the time of sampling and prior to the  rt of saltwell pumping. The sampling-based inventory
is based upon the sludge volume (1,6 KL {442 kga' only.

D-3
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Table D2-2. Sample- and Historical Tank Content-Based Inventory
Estimates for Radioactive Components.

“¢C <0.097 0.459 B Np 295 0.0152
Sr 5,680 ),500 29240y 300 66.1
STe 1.24 3.23 HAm 37.2 0.833
129y <99.8 0 17 | Toule 234 . NR
30 429 23,000 Total B 16300 |  NR
155Ey 7.38 6.36 |
Notes:

HDW = Hanford Defined Waste
NR == Not reported
'Agnew et al. (1997).

Since the time of core sampling, saltwell liquid has been removed from the tank. Because
solids have not been removed from the tank and because the core composite used to generate
the concentrations in Table B3-6 did r  include drainable liquids recovered from the core
samples, the present tank sludge inventory should be close to that calculated in the manner
described above. To provide a lower Hund on the tank inventory, one could assume that the
saltwell liquid pumped has the same ¢  aposition as the drainable liquid that was analyzed,
calculate the inventory of waste pumped from the tank (by multiplying the drainable liquid
concentrations by the 317 kL [83.8 kgal] pumped as of September 30, 1996), and subtracting
this amount from the initial tank inver ry.

D-6
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D3.0 COMPONENT INVENTORY EVALUATION

The following evaluation of tank co s is performed to identify potential errors and/or
missing information that would infh = the sample-based and HDW model component
inventories.

D3.1 PROCESS KNOWLEDGE

Tank 241-T-104 began receiving first cycle decontamination (1C) waste in March 1946 and
was filled in August 1946. There was no cascading at this ' 1e. Nearly 3,400 kL. (900 kgal)
of 1C waste was received by tank 2« -T-104 in a series of additions in 1948 and 1949
(Jungfleisch 1984). The tank was already full, so this waste all cascaded to tanks 241-T-105
and 241-T-106. Since it was the pr y tank in the cascade, most of the solids in the 1C
waste settled in tank 241-T-104. W the supernate was removed from the tanks in the
cascade and sent to cribs in 1953, t 41-T-104 held 1,410 kL (372 kgal) of solids
(Anderson 1990). A discrepancy i1 historical records is found here. Up to is time,
5,360 kL (1,440 kgal) of waste additions (all pre-1951 1C) to tank 241-T-104 are documented
(Jungfleisch 1984). For 5,360 kL of waste to deposit 1,410 kL of solids in a tank, the waste
stream must be at least 26 percent so . Pre-1951 1C waste, however, is expected to be only
‘about 13.7 percent solids (Agnew et.  1996). Agnew, et al. (1996) estimates a slightly larger
waste addition volume of 6,386 kL (1,687 kgal), though not enough to account for all the
solids estimated by Anderson (1950).

In 1954, a series of additions of 1C wa : to tank 241-T-104 brought 3,900 kL (1,030 kgal) of -
waste into the tank (Jungfleisch 198  (Agnew, et al. [1996] estimates a volume of 6,711 kL
[1,773 kgal].) This 1C waste included coating waste and stack drainage that were combined
with 1C wa : after May 1951 (Agne tal. 1996). Coating waste was produced from the
dissolution of aluminum fuel cladding .a sodium nitrate-sodium hydroxide solution. Much of
this waste was cascaded to tank 241-T-105; some of the waste was pumped to other tanks.

This was the last time tank 241-T-104 received waste. A supernate transfer out of the tank
brought the volume to 1,830 kL (483 al). Salt well pumping and settling of the waste
brought the tank to its current waste *  ame of 1,408 kL (372 kgal). Table D3-1 uses
transaction records to present an estimate of the total volume of waste that has been received
by tank 241-T-104 (Jungfleisch 198  These volumes differ somewhat from the estimates of
Agnew et al. (1996) which were pre nted in Appendix A (Table A3-1).
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5,360 kL
(1,415 kgal)

1C 1951 to 1956° 3,900 kL
(1,030 kgal)

Notes:
Nungfleisch (1984)
¥Total volume is greater than 2,( ' kL (530 kgal) because waste was routinely pumped from tank 241-
- T-104 and also cascaded to tank 241-T-105
3Coating waste and stack drainage v : added to 1C waste afier May 1951,

D3.2 HISTORICAL ESTIMATIO! OF THE CONTENTS OF TANK 241-T-104

A preliminary estimate of the waste constituents in tank 241-T-104 can be developed by
reviewing historical data for the tank. This section uses the process history of the tank and
past sampling efforts to develop an es 1ation of the contents of tank 241-T-104.

D3.3 PROCESS HISTORY ESTIM [ION

Section D3.1 describes the history of ta  241-T-104 as repeated filling of the tank with 1C
decontamination waste and cascading to tank 241-T-105 or pumping of the supernate. There is
no record of any waste type other than 1C waste being received by the tank. However, the
composition of 1C waste varied. As scussed in Section D3.1, coating waste and stack
drainage were included in 1C waste after May- 1951.

D3.4 CONTRIBUTING WASTET P?ES

Waste volumes (kgal) Agnew et al. (1997): 1946 through 1956, 1C,
13,100 kL (3,460 kg:
Hill et al. (1995): 1C

Notes: 1C, First-cyc :decontar 1ation bismuth phosphate wa :, that includes bismuth
phosphate cladding waste (CW). :
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In the bismuth phosphate process, the  waste stream was neutralized with aluminum
cladding waste. This neutralized waste stream, that contains approximately 7 percent CW,
also is commonly referred to as 1C. Cascade overflows from tank 241-T-104 to tanks 241-T-
105 and 241-T-106. Tables D2-1 and D2-2 compare sampling inventory estimates with HDW
inventory estimates.

D3.5 TECHNICAL FLOWSHEET VFORMATION

Technical flowsheet (Kupfer 1997) information for the bismuth phosphate 1C stream, which
includes bismuth phosphate CW, is p1 ided in Table D3-2. The comparative HDW model
defined 1C waste stream is also provided in Ta : D3-2. The HDW model 1C fined waste
stream appears to be a "second generation" flowsheet waste stream, derived by Jungfleisch
(1984) for an earlier modeling effort (the Tracks Radioactive Components model {[TRAC]).

D3.6 EXPECTED SOLIDS

SORWT (Hill et al. 1995): 1( W
LANL (HDW model) (Agnew et al. 1997): 1C

Note: 1C/CW refers to mixture of CW from the bismuth phosphate process with 1C.
SORWT = Sorts on Radioactive Waste Types qualitative grouping model
LANL = Los Alamos N onal Laboratory

Table D3-2. Technical Flowsheet and Los Alamos National Laboratory
Defined Waste Streams (Hanford Defined Waste Model). (2 Sheets)

NO, 1.44 1.63

NO, 0.0577 0.044
SO, 0.0631 0.0696
Bi 0.0115 0.012
Fe 0. i15 0.05
Si 0.0312 0.053
U 9.63E-04 0.0301
Al 0.0826 0.062
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Table D3-2. Technical ] vsheet and Los Alamos National Laboratory
Defined Waste Stream [anqujd Defined Waste Model). (2 Sheets)

11CC]
Cr 0.00306 0.0065
Ce 1,93 E-04 NR
PO, 0.258 0.289
Zr 2.96 E-4 3.2 B-04
F 0.170 0.186
Na 2.17 2,94

Notes:
"This flowsheet stream includes muth phosphate cladding waste in the 1C bismuth phosphate
waste.
?Bismuth phosphate process flowsheet.
SAgnew et al. (1997).
NR = Not reported.

D3.7 EVALUATION OF C' 1PC El [ INVENTORIES

Reference inventories of certain comy ents in tank 241-T-104 were estimated using an
engineering assessment that is based on a set of simplified assumptions. The inventories were
then compared with the tank 241-T-1C sample-based inventories and the HDW model
inventories. The assumptions and observations for the engineering assessment were based on
best technical judgement pertaining to parameters that can significantly influence tank
inventories. These parameters include: 1) correct prediction of contributing waste types and
correct relative proportions of the waste types; 2) accurate predictions of model flowsheet
conditions, fuel processed, and waste [umes; 3) accurate prediction of partitioning of
components; 4) accurate predictions of physical parameters such as density, percent solids,
void fraction (porosity), etc. By using this evaluation, the assumptions can be modified as
necessary to provide a basis for ident  ng potential errors and/or missing information that
could influence the sampling- and m¢  -based inventories. Following are the simplified
assumptions and observations used for the evaluation.

. Components listed in the technical flowsheets summarized in Kupfer (1997) and
Table D3-2 were use e evaluation.

D-10
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It was noted in Assumption 3 that this evaluation assumes bismuth as well as iron, silicon,
uranium, cerium, d chromium precipitate nearly 100 percent from the neutralized w:  =.
The assumption for bismuth is based on sludge and supernatant analyses performed on typical
Hanford Site tank wastes and is c¢ nt with known chemistry for bismuth phosphate and
for bismuth in alkaline solutions. ollowing procedure is used to ¢ ulate the CF for
bismuth in tank 241-T-104. Fromr : D2-1, the analytical-based inventory for bismuth is
33,000 kg which corresponds to a bismuth concentration in the solids of 0.107 M. The
flowsheet concentration for bismuth is 0.0115 M (Table D3-2). The CK; is:

0.107 moles Bi/L
‘ =93

0.0115 moles Bi/L

The silicon and cerium which are expected to fully precipitate form 1C waste have CFs of 9.6
and 7.6, respectively, for tank 241-T-104. This variation for precipitated components is
considered to be quite sma and provides a high degree of confidence that the tank sample is
representative of waste produced by the 1C flowsheet. However, the CFs for iron and
uranium are approximately 7 and 5, respectively, which could indicate some partitioning of
these components (see Section D3.7.2).

The CFs can be quite different for di :rent waste types. For example, the CF based on
bismuth for the bismuth phosphate process 224 waste is 95 and for 2C waste the CF is
approximately 20.

Once the CFs for fully precipitated co jonents for a waste type are determined, the sample
analysis can be used to establish how - i1er components such as sulfate or phosphate partition
between solids and supernatants. Concentration factors for components not expected to
precipitate 100 percent can be ratioed to CFy; to obtain the partitioning factors (PF) for those
components. The PF for any component N, defined as CE/CFy;, is the fraction of N
partitioned to the sludge.

Thus the PF for phosphate (tank 241 -104) is:

CFros 4.0
=0.43

CFy; 9.3

D-12
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Using this method, the estimated ] s for other components for 1C waste based on tank 241-T-
104 are as follows when using a CF ¢ 9.3 for fully precipitated components:

Na: .17 AL 097 & . 0.09 PO, 043
NO,;: 0.09 NO,: 021 F 0.37

Several anomalies are seemingly apparent, wever, when considering Assumptions 3 and 4
defined earlier in Section D3.7. The PF for aluminum is surpric gly high; i.e., based on the
analytical data, it could be conclude it this component is essentially fully precipitated. As
noted earlier, it was also unexpectec  t both iron and uranium apparently partition between
the solids and supernatant. Possible  lanations for these unexpected conclusions are
summarized in Section D3.7.2.

The calculated CFs and PFs for tank 241-T-104 provide significant confidence that the .
analytical data for the tank is quite r  :sentative of the tank contents and could be used as a
basis for component inventories. This 1s substantiated by the following:

o CFs for components in tank 241-T-104 that are expected to fully precipitate are
quite consist . which indicates that the sample likely represents the 1C
flowsheet basis (Table D3-32) for the waste.

. The PFs indicate reas  >le partitioning of components based on experience and
knowledge of the typ:  chemical behavior of the components in alkaline media.

.D3.7.2 Inventory of Components Assumed to Precipitate 100 Percent

The following calculations provide ¢ mates (r« 1ded) of tank 241-T-104 inventories for
components assumed to precipitate ]  percent based on a bismuth CF of 9.3.

Fe:  0.032 moles Fe/L;c X 9.3¢pqc) X 442 kgal x 3,785 L/kga x 55.85 g/mole Fe x kg/1,000
g = 27,800 kg , '

Similarly,

Si: 13,680 kg

Zr: 420kg
Ce: 420kg
U: 3,580 kg
Cr: 2,490 kg

D-13






HNF-{ -WM-ER-372 Rev. 1B

Table D3-4. C  parisons Based on Fuel Froducti
........................ ANE A LTI JLYEXN A1LY AL Igyip: x|
Al 32,278 A 23,000
Bi 35,213 21, ©
Ce 390 - NR
Cr 2,348 481
Fe 25,431 32,100
Si 12,911 8,980
PO, 353,109 179,000
Zr 391 | 37.3
Note: '
HDW = Hanford Defined Waste.
NR = Not Reported
‘Bismuth. The bismuth inventory based on the core sample data is almost twice that

predicted by the HDW model. © e  lefined waste from the HDW model does not differ
significantly from the 1C flowsheet | ; given in Table D3-4. Although the HDW model
assumes that only 73 percent of the bismuth in the 1C waste stream precipitates, this does not
account for all of the discrepancy. The CFs for other components that are expected to fully
precipitate are quite consistent wi that for bismuth, which indicates that the sample is likely
representative of the waste produced by the bismuth phosphate process 1C flowsheet.
Examination of process flowsheets, production records, and wa : transaction records
provides evidence that less than 37,/ kg may be in the tank. This agrees well with the
sample inventory and the sample ba:  nventory is considered to be the best basis for bismuth.

Chromium. This inventory assessment predicts the total chromium content to be fairly close
to that based on the sample analysis.  )wever, these values are approximately 4 to 5 fold
higher than that predicted by the HC  nodel. The HDW model assumes that none of the
chromium precipitated in the 1C: :a (i.e., the only chromium contt ution to the solids is
from the interstitial liquids associated with the solids). Additionally, since the chromium was
added primarily as chromium (III) ir bismuth phosphate process, it is expected that the
majority of the chromium will precipitate as Cr(OH), or Cr,0,(XH,0).

D-15
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Iron. The iron inventory predicted by this assessment is a roximately 45 percent higher than
the sample-based inventory. This assessment assumed that the iron would fully precipitate;
however, some parti 1g is likely ¢ er by loss as fine particles or (less likely)

_ approximately 30 percent of the iron is soluble. The sample-b: d inventory is thus,
considered the best basis. The HDW iventory is slightly more than that for the sample-based
inventory and assumes that approximately 96 percent of the iron precipitates.

Aluminum. The sample-based inventory is approximately 52 percent greater than the HDW
model estimate. This assessment assumed that alumin 1 would partition to the supernatant;
however, the sample-based inventory for tank 241-T-104 indicates that essentially all of the
aluminum precipit :s. It is-not surprising that most of : aluminum in 1C waste would
partition to the solids. There is historical evidence that wastes from the bismuth phosphate
process were made alkaline to an approximate pH of only 9 which would promote precipitation
of the metal hydroxide. If the waste was neutralized to a higher pH (e.g., 12), there is
significant dissolution of the hydroxide with conversion to soluble sodium aluminate,

Lanthanum. The lanthanum inventory is predicted to be zero for this tank. This is based on
the history of e tank which shows that no lanthanum bearing waste was disposed or
transferred to the tank. The engineering assessment is in relative agreement with the inventory
predicted by the HDW model.

Sodium. Based on the sample analysis of tank 241-T-104, approximately 17 percent of
the sodium partitions to the solids. This is somewhat lower than observed for tank BX-112
which also contains 1C waste. This may indicate that some B saltcake is present in tank 241-
BX-112 as predicted by the HDW mo 1.

Silicon. The silicon inventory predicted by this assessment is approximately equal to the
sample-based inventory. The silicon inventory was estimated based  the CF for bismuth.

As previously mentioned, the CFs for components expected to fully precipitate should be
approximately the same if the samples are representative of the waste results from the 1C
bismuth phosphate process. It is concluded in the assessment that the sample-based inventory
is reasonably close to the predicted inventory. The HDW model-based inventory is lower than
the sample-based inventory. The apparent explanation is that this assessment assumes that all
silicon precipitates while the HDW model assumes that only approxunately 10 percent of the
silicon precipitates.

Fluoride. The sample-based inventory for fluoride is approximat + four times higher than
the HDW model inventory. The analytical data show that a major por n of the fluoride is
partitioned to the solids. This is consistent with analyses for tank 241-BX-112. The HDW
model assumes that no fluoride precipitates with the solids although some remains with e
interstitial liquid associated with the solids.
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Uranium. The uranium inventory predicted by this assessment is approximately twice the
sample-based inventory. As stated previously, it is concluded that some of the uranium
partitions to the supernatant and interstitial liquid, likely as soluble uranate, but most remains
with the solids. The HDW model-based inventory is approximately forty times higher than the
sample-based inventory and is suspe« d to be in error.

Nitrate. The sample-based inve >ry is approximately 17 percent higher than predicted
by the HDW model. '
Nitrite. The sample-based inve ry for nitrite is approximately two and a half times

higher than predicted by the HDW m el. The sample-based inventory indicates that 21
percent of the nitrite added in the 1C bismuth phosphate process partitioned to the solids. This
is expected based on the high sol ili of nitrite in the alkaline solutions.

Phosphate. The sample-based inventory for phosphate is within 10 percent of that predicted
by the HDW model. Analytical data indicate that a significant portion of the phosphate in 1C
waste partitions to the solids. The H ¥ model also assumes that much of the phosphate
partitions.

Sulfate. The HDW model-base inventory is approximately equal to that based on the
samples. The sample-based inventory for sulfate indicates that less than ten percent of the
sulfate in 1C waste partitions to the ss Is. The HDW model predicts that all sulfate will
remain soluble and will be present on  in the interstitial liquids associated with the solids.

Total Hydroxide. Once the best basi nventories were determined, the hydroxide inventory
was calculated by performing a charge alance with the valences of other analytes. This charge
balance approach was consistent with that used by Agnew et al. (1997).
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D4.0 DEFINE THE BEST-BASIS AND ESTABLISH CONIPONENT INVENTORIES

Information about chemical, radiological, and/or physical properties is used to perform safety
an /ses, engineering evaluations, and risk assessment associated with waste management
activities, as well as regulatory issues. These activities include overseeing tank farm
operations and identifying, monito g, 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. Chemical and radiological inventory information are generally derived
using three approaches: (1) cot oner inventories are estimated using the results of sample
analyses, (2) component inventories are predicted using the HDW mod 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 information derive 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 of available chemical information for tank 241-T-104 was
performed, including the following:

L Data from two 1992 core samples
. An inventory estimate ¢ erated by the HDW model (Agnew et al. 1997)
o Evaluation of the 1C/C  flowsheet and MTU comparisons.

Based on this evaluation, a best-basis inventory was dévéloped. In general, the sample-based
TCR results were preferred when they were reasonable and consistent with other results.

The best-basis inventory for tank 241-T-104 is presented in Tables D4-1 and D4-2. The
inventory values reported in Tables D 1.and D4-2 are subject to change. Refer to the Tank
Characterization Database (TCD) (LMHC 1998) 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 decaye to a common report date of January 1, 1994. Often, waste
sample analyses have only reported *Sr, *’Cs, %Py, and total uranium, or (total beta and
total alpha) while other key radi ucl s such as ®Co, *T¢, 1, **Eu, "*Eu, and #*'Am, etc.,
have been infrequently reported. For s reason it has been necessary to derive most of the 46
key radionuclides by computer 1 dels. 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 tank waste transactions. (These computer models are
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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. For a
discussion of typical error betwe: model derived values and sample derived values, see
Kupfer et al. 1997, Section 6.1.10.

Table D4-1. Best-Basis Inver ry Estimates for Nonradioactive Components in
Tapk 241 T_104 (£ ctive November 19, 19

Al 35,000 S
Bi 40,800 S
Ca 3,120 S
Cl 1,450 S
TIC as CO, 1,080 S/E Upper bound
Cr 1,940 S
F 18,500 S
Fe 15,500 S
Hg 0.274 S Sit  son 1998
X 192 S
La 0 E
Mn : 133 S
Na 139,000 S
Ni 24.4 S
NO, 8,810 S
NO, 125,000 ' S
OHrorar, 153,000 C Charge balance calculation
Pb 1.35 M
PO, 162,000 S
Si 14,100 S
L SO, 8,420 S

v
—
O
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Table D4-2. Best-Basis Inventory Estimate for Radioactive Components in Tank 241-T-104,
Decayed to January 1, 1994 (Effective November 19, 1996). (3 Sheets)

| mcy 1.17 M -
1258b 1.34 M
1265n 0.102 M
1291 0.00617 M
34Cs 0.0240 M
B37mBa 405, S Based on ®'Cs
Bics 428 S Method/sample prep: (RA/
Fusion)
5ISm : 248 M
52Ey 0.0911 M
o 7.35 S Method/sample prep: (RA/
Fusion)
IS5k 6.36 M
26Ra 1.24E-05 M
2TAc 6.45E-05 M
22Ra 9.12E-04 M
TR | 2.16E-05 M
Bipy 1.57E-04 M
22Th 6.00E-05 M
By 1.34E-04 S/M
™y 4.69E-04 SM
By ' 0.638 S'M
By 0.0284 S/M
Bey 0.00545 S/M
Z'Np 0.0152 M Sample considered high
B8py 2.02 SM Based on 2%2*Py and HDW model
sotopic distribution.
z8y 0.648 SM
Py 276 S/M Calculated from #*24°Py hybrid
inve ry (301 Ci) Method/ sample
I prep: (RA/Fusion)
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Table D4-2. Best-Basis Inventory E  mate for Radioactive Components in Tank 241-T-104,

Decayed to Janu

1,19  (Effective November 19, 1996). (3 Sheets)

240py 25.1 SM C ulated from #%#%Py hybrid

inventory (301 Ci) Method/ sample
rep: (RA/Fusion)

241Am 37.2 S Aethod/sample prep: (RA/ Fusion)

2Ipy 84.6 S/M Sased on 2*#°Py and HDW model
1sotopic distribution.

HICm 0.104 SM Based on ' Am and HDW model
radionuclide distribution.

H2py 3.87E-04 SM Based on #¥#°Py and HDW model
isotopic distribution.

43 Am 8.83E-04 S/M Based on 2*’Am and HDW model
radionuclide distribution.

29Cm 0.00628 SM Based on ** Am and HDW model
radionuclide distribution.

4Cm 0.054 S'M Based on **Am and HDW model
radionuclide distribution,

1S=Sample-based
M=Hanford Defin¢ '
E=Engineering assess  nt-based

ite model-based (Agnew et al 1997)
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