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PRELIMINARY 1 "HARACTERIZATION REPORT
FOR SIN( [ELL TANK 241-AX-103:
BF SIS ’ENTORY

This document is a preliminary Tank Characterization Report (TCR). It only ¢ tains
the current best-basis inventory (App  x D) for single-shell tank 241-AX-103. No TCRs
have been previously issued for this - and current core sample analyses are not available.
The best-basis inventory, therefore, i  sed on an engineering assessment of waste type,
process flowsheet data, early sample  , and/or other available information.

The Standard Inventories of CF als and Radionuclides in Hanford Site Tank 'astes
(Kupfer et al. 1997) describes standa ethodol y used to derive the tank-by-tank
best-basis inventories. This preliminary TCR will be updated using this same methodology
when additional data on tank contents become available.
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APPENDIX D
EVALUA.ION 'O ESTABLISH BEST-BASIS

INVENTORY FOR SINGLE-SHELL
TANK 241-AX-103
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR SINGLE-SHELL TANK 241-AX-103

An effort is underway to provi : 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-AX-103 was performed, and a best-basis inventory was established. This work,
detailed in the following sections, fo iws the methodology that was established by the
standard inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

A Tank Characterization Report ¢ CR) b not been prepared for this tank, Tank
241-AX-103 was sampled in September 1974, to determine the sludge composition prior to
the 1976 sluicing campaign, and again in September 1980, to establish the tank supernate
composition before deactivation of the tank in 1981. Samples obtained prior to 1976 are of
only limited value because most of the materi: was removed from this tank during the 1976
sluicing campaign. Similarly, supernate samples from the post 1976 period are of little
interest because the supernate was ansferred to tank : -A- )2 during the fourth qua of
1980, or removed via salt well pumping to tank 241-AN-101 in 1987.

an inventory for this tank, and an independent set of estimates can be generated for this tank
based on process flowsheets and waste transaction records for this tank (Agnew et al.

1997b). Information obtained from tanks containing wastes from the same process,
combined with assumptions regarding the waste volumes contributing to the inventory, can be
used to calculate individual analyte inventories for this tank.

|
. |
The Hanford Defined Waste (HDW) mo 1 Rev. 4 (Agnew et al. 1997a) has generated . J

The waste history of this tank is provided in Anderson (1990). Tank 241-AX-103 was
initially used as a Plutonium-Uranium Extraction (PUREX) waste receiver from the first
quarter of 1965 until the second quarter of 1966, with large transfers of PUREX (P2) waste
and intermittent transfers of PUREX organic wash (OWW?2) waste. Other transfers of
PUREX organic wash (OWW3) waste occurred | 1966 and 1967, followed by transfers of
B Plant (B) waste, PUREX low-level (PL1) waste and supernate receipts from other tanks
. (241-A-104, 241-A-106, 241-AX-101, 241-AX-102, 241-AX-104 and 241-C-106). AR vault

(AR) sludge was added in )75, and the tank was sluiced from March 1976, until the :
beginning of 1977, removing about 310 kL (82 kgal) of sludge (Rodenhizer 1987). The tank
was isolated and stabilized in early 19" . and deactivated in 1981, with the last salt well -
transfer occurring in 1987,
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in tank 241-AX-103 (350 kL [92.5 kgal] of P2 sludge and 34.1 kL [9.0 kga of OWW2
sludge theoretically deposited in 1965 and 1966).

About 3,092 kL (817 kgal) of OWW2 waste were transferred to this tank in 1965 and
1966 (Agnew et.al. 1997b). OW' ' waste contained about 0.004 g moles/L of MnO, and
3.5 E-05 kg/L of uranium (Anderson 1990). Based on these values, about 680 kg of Mn and
111 kg of uranium must have been added with OWW?2 waste in 1965 and 1966. Because :
but 62.5 kL (16.5 kgal) of sludge were removed during the 1976 sluicing campaign, only
- out 16 percent of the OWW?2 w (e should be in the tank (62.5 kL/350 kL + 34.1 kL.
[16.5 kgal/92.5 kgal + 9 kgal]). Thus, 109 kg of Mn and 18 kg of uranium may have been
added to the residual sludge layer from OWW2 waste.

Since the residual sludge layers in tanks 24 AX-103 and 241-AX-104 were derived
from a common source, the 1977 grab sample from tank 241-AX-104 (Starr 1977) will be
used in this analysis to estimate the waste composition profile for tank 241-AX-103. The
tank 241-AX-104 1977 grab sample concentrations for both the washed sludge and the wash
solution are listed in Tables D2-1 and D2-2 for nonradioactive and radioactive components,
respectively. The tank 24 -AX-104 grab sample concentrations are reported on a "p  liter
of sludge" basis. The tank 241-AX-103 sludge iyer inventory, summarized in Tables D2-1
and D2-2, is calculated by multiplying the sum of the washed sludge and wash solution
concentrations in tank 24 AX-104 sludge by the volume of the sludge in tank 241-AX-103
(62.6 kL [16.5 kgal]), w  the inc ated corrections f Mn and uranium from OWW2
waste. (The chemical species are reported without charge designation per the best-basis

. inventory convention.)
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Table D2-1. Sludge Inventory stimates for Nonradioactive Components in Tank
- 241-AX-104. :

oo | PRI T T LI T i3 e
concentration (M)* concentration (M)" layer inventory (kg)
Al 2.465 0.013 . 4,182
Ba - 0.021 NR | 180.4
Ca 0.642 NR 1608
Ccd 0.015 NR 105.5
Cr - 0.061 NR 198.4
Fe 5.31 NR 18,549
Mg 0.171 NR 260
Mn 0.0845 - NR 399¢
Na 2.99 0.337 " 4,784
Ni 0.26 NR 955
NO, NR 0.083 239
NO, <1.140 0.09 <4770
OH NR 15.6 16.595
P as PO, 0.11 NR 653
Si 2.485 NR 4,366
S as SO, 0.125 0.01 811
_Total U 1.79 E-05 NR 18.27¢
H,0 40.97 NR 46,162
Pu’ 0.213 NR 3,184
Volume (kL) 62.5

NR = Not reported

OWW2 = PUREX organic w: . waste generated between 1963 and 1967

PUREX = itonium-uranium extraction

*Average of two KOH fusion determinations from September 1977 grab sample of
tank 241-AX-104 (Starr 1977) .

*Wash solution composition is normalized to slud, volume (Starr 1977)

Sludge inventory based on 62.5 kL (16.5 kgal) of sludge in tank 241-AX-103

‘Includes 109 kg of Mn or 18 kg of U froo. OWW?2 sludge.
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tank (1,430 kL or 378 kgal based on Swaney 1993 and 1,404 kL or 371 kgal based on
Hanlon 1997). Consequently, about 99.2 percent of this waste apparently consists of 242-A
Evaporator salt cake. Two full-de 1 core samples were taken from risers 12 and 17 of this
tas in March 1986. Excellent recoveries were obtained -for each core. Composite samples
from each core were analyzed to determine chemical and radionuclide composition of the
waste, wi  he results being summar d in the data transmittal package for this tank (Weiss
and Schu  788a). )

It ¢ »ears, based on the HDW  del (Agnew, 1997a), that 53 percent of the Ni and
virtually all of the Fe are due to the residual AR sludge in this tank (92 out of 173 kg of Ni
and 825 out of 663 kg of Fe). Apparently, these are the only components in the AR sludge
likely to have any affect on the comp tion of the SMMAL1 salt cake in tank 241-A-103.

‘ Table D2-4 summarizes the SN Al salt cake compositions derived from tanks

2 -A-102 and 241-A-103. 1ese e  ates have been corrected for the amount of Fe, Si,
and CO; in tank 241-A-102 SRR slu | and the fractio.  inventories of Fe and Ni in tank
241-A-103 AR sludge, based on SRI  d AR sludge compositions and volumes in the HDW
model (Agnew et al. 1997 . Thist . provides source data and the average analyte :
concentrations for SMMALL salt cake, corrected to a common 40.2. percent moisture content.
This moisture value was arbitrarily s« cted to match the tank 241-A-103 data, but is
generally consistent with the 43.1 percent moisture value used for tank 241-AX-103 SMMA1
salt cake in the HDW model. S: inventory estimates for tank 241-AX-103 are based
on 361.5 kL (95.5 kgal) of salt cak th an average density of 1.495 kg/L from sample
data. This estimate is reasonably consistent with the average density of 1.513 derived from
the HDW model for SMMA1 salt « in ks 241-A-102, 241-A-103, and 241-AX-103.
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D3.0 COMPO} NT INVENTORY EVALUATION

Engineering assessment-based estimates developed from analytical data (Section D2.0),
and the HDW model estimates develc d by Agnew et al. (1997a) are both potentially useful
for estimating component inve ories the tank. The HDW model is mainly based on
process production waste compositions, waste transaction records for each tank, and assumed
solubilities for key components. Prin y wastes are process wastes initially added to tank
241-AX-103, while secondary wastes are transferred from another tank. A review of these
records shows that tank 241-AX-103 received the following wastes (Agnew et al. 1997b):

e 8,974 KL (2,371 kgal) of primary PUREX high-level (P2) waste, most of which
was later sluiced to B Plant for strontium recovery during the 1976 sluicing
campaign.

e 4,004 XL (1,058 kgal) of I REX organic wash (OWW2 and OWW3) waste,
almost all of which was later sluiced to B Plant for strontium recovery during the
1976 sluicing campaign.

* 37.9kL (10 kgal) of low  :1 B Plant (BL) waste added in 1968, all of which
was later sluiced to B Pla  or strontium recovery during the 1976 sluicing -
campaign.

* 53 kL (14 kgal) of high-level B Plant (B) waste added in 1969 and 1972, all of
which was later sluiced to  Plant for strontium recovery d it the 1976 sluicing
campaign.

e 746 kL (197 kgal) of PUREX low-level (PL) waste, all of which was later sluiced
to B Plant for strontium recovery during the 1976 sluicing campaign.

e 1,487 kL (393 kgal) of B Plant AR vault sludge added in 1975, all of which was
later sluiced to B Plant for ontium recovery during the 1976 sluicing

campaign.
¢ 1,635 kL (432 kgal) of 242-A Evaporator concentrates added in 1980.

e Plus various supernate transfers from the A and AX tank farms and tanks
241-AY-102 and 241-C-106.

. The HDW model (Agnew et al. 1997a) assumes that 53 kL (14 kgal) of PUREX
high-level (P2) sludge were left in ] k after the 1976 sluicing campaigns and 371 kKL
(98 kgal) of SI VA1 salt cake were added from the 242-A Evaporator. The total waste
v nes identified in this model are stent with the January 1993, waste level
measurements and the tank farm sur 1ce slu e data for this tank (Swaney 1993, Hanlon
1997).. Table D3-1 cor Jares the engineering assessment-based and HDW model estimates
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Table D3-1. Comparison of En  sing Assessment-Based and Hanford Defined Waste
Inventory Estimates for Nonra( tive Components in Tank 241-AX-103. (2 Sheets)

Analyte ' DW model* (kg) Engineering assessment (kg)°
Zr _ 4.14 372
H,0 . 280,400 263,400
Volume (kL) 424.0 | 424.0 ]

HDW = Hanford Defined te

} = Not Reported

*Agnew et al. (1997a)

*Sum of Inventories in Tal s D2-1 and D2-4

‘Based on major heat emittine isotopes '

‘HDW value based on Sr  ; engineering assessment value based on SMMA1
salt cake analysis. ' ' :

*Kummer (1995)
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Table D3-4. Comparison of Estimated Heat Loads to Thermal Modelling Resu  for
Various Tanks. (2 Sheets)

137 . 9% . Estimated heat Thermal modelling
Tanks Cs (C)) St (C)) load (watts) results’ (watts)
241-TY-101 1t 7,320 50 918

NR = Not reported

PUREX = Plutonium-uranium extraction

8 ambert and Hendrickson 997)
L ambert (1997a)
“Estimate for tank 241-C-102 based on the volume of PUlI X coating waste added

to tank 241-C-102 divided by the v

multiplied by the %°Sr and 3’Cs values for tank 241-C-105
Lambert (1997b)
®Baldwin et al. (1997)
Lambert (1997¢)
gLambert (1997d)
"Benar et al. (1997)

I ambert (1997¢)
JThermal mod ing results frc . (Kummerer 1995).

D3.3 SUMMARY

ime of similar waste added to tank 241-C-105

The samj :-based inventories that were developed for tank 241-AX-103 sludge appear
to be consistent and in good agreement with 1 : Al and Ni estimates developed from process
samples of IWW waste, normalized to the amount of Fe in tank 241-AX-103.

Acceptable matches were also obtained between sample-based and HDW model-based

estimates for many of the salt ¢

Na. For compone

; that are 1

U, and Zr, the level of agreem
in the HDW model for these cc
thermal modelling results do nc
accept e estimates for *Sr an

137Cs, but also for all of the chemical

:nts, including Al, Cl, CO;, Cr, NO;, NC and
ched in the sludge, such as Ca, Fe, Mn, Ni, Si,
ess satisfactory, indicating perhaps a deficiency
From comparisons shown in Table D3-4, the

»e reliable enough at this time to generate

e full-depth core samples (of SMMAL salt cake)
from tanks 241-A-102 and 241-A-103, together with the 1977 sample (of PUREX P2 sludge)
from tank 241-AX-104, were used to generate tank inventory estimates, not only for *°Sr and

D-22
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Once the best-basis inventories were determined, the hydroxide inventory was

calculated by performing a charge ba
cases, this approach requires that oth
adjusted to achieve the charge balance.
figures is not increased. This charge
et al. (1997a). '

: Best-basis tank inventory va
Section 3.1 of Kupfer et al. 1997),
* Often, waste sample analyses have
total beta and total alpha), while ot

ce with the valences of other analytes. In some
nalyte (e.g., sodium or nitrate) inventories be
During such adjustments, the number of significant
lance approach is consistent with that used by Agnew

we derived for 46 key radionuclides (as defined in
scayed to a common report date of January 1, 1994,
reported 2Sr, 137Cs, 29/240py, and total uranium (or
2y radionuclides such as ®Co, #Te, *°I, 1**Euy,

155Eu, and #'Am, etc., have been infrequently reported. For this reason it has been
pecessary to derive most of the 46 key radionuclides by computer models. These models

estimate radionuclide activity in batch
to various separations plant waste stre
transactions. (These computer mode]
in Watrous and Wootan 1997.) 1
are reported in the HDW Rev. 4 mo
for any one analyte may be either a r
based result if available. (No attemp
all 46 radionuclides when values for
discussion of typical error between n
Kupfer et al. 1997, Section 6.1.10.

The best-basis inventory for ta
The inventory values reported in Tabl

f reactor -fuel, account for the split of radionuclides
,, and track their movement with tank waste

> described in Kupfer et al. 1997, Section 6.1 and
snerated values for radionuclides in any of 177 tanks
esults (Agnew et al. 1997a). The best-basis value

1 result or a sample or engineering assessment-

s been made to ratio or normalize model results for
21 :d ra onuclides disagree with the model.) For a
| derived values and sample derived values, see

241-AX-103 is presented in Tables D4-1 and D4-2.
D4-1 and D4-2 are subject to change. Refer to the

Tank Characterization Database (TCD) for the most current inventory values.
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®  Table D4-1. Best-Basis Inves ry Estimates for Nonradioactive Components in
Tank 241-AX- 3 ‘ffective May 30, 1997). (2 Sheets)

Total I B
Analyte inventory 3, E Comment
(kg) o
Zr 372 E

1S = Sample-based
M = Hanford Defined Waste model-based

E = Engineering assessi ased
C = Calculated by char nce; includes oxides as hydroxides, not including

CO,, NO,, NO;, PO, SO,, and

D-26
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