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APPENDIX E

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-C-111

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-C-111 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.

E1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-C-111 includes the following:
e Analytical data from 1994 push mode core sample (Rice 1994).
e Anpalytical data from 1995 auger sample data (WHC 1995).

e The Hanford Defined Waste (HDW) model document (Agnew et al. 1997a)
provides tank content estim s in terms of component concentrations and
inventories. .

E2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Tank inventories, based on ~ - V model and core composite sample data
(Appendix A) are shown in Tables E.  :nd E2-2. (The chemical species are reported
without charge designation per the best-basis inventory convention.) The tank volume used
to calculate these inventories is 216 kL (57 kgal) of sludge waste (Agnew et al 1997a), which
is the same as Hanlon (1997). The HDW model density for the sludge waste was estimated
to be 1.39 g/ml while the sample-based density was 1.30 g/mi, resulting in a relative percent
difference of 6.7 percent for analytes v | roughly the same concentration.
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E3.0 COMPONENT INVENTORY EVALUATION

E3.1 HISTORY OF TANK 241-C-111

- A brief synopsis of the most relevant facts regarding the operating history of this tank
is provided. Section 2.0 provides a more failed description of the waste history for tank
241-C-111.

E3.1.1 Process Knowledge

Initially, tank 241-C-111 was used as an evaporator feed tank and received first-cycle
decontamination waste (1C) from the bismuth phosphate process conducted at B and T
Plants. The tank received four types of waste likely to deposit solids during its operating
history (Agnew et al. 1997a). The waste types were as follows:

¢ Riocmuth nhnenhate firetorwunlae decantaminatinn wractse (1M

¢ Ferrocyanide-scavenged waste (FeCN) from scavenging of uranium recovery
waste initially store in other tanks.

e PUREX cladding wastes (CWP).

"~ ¢ Hot (or Strontium) Semi-Works (HS) from the *°Sr pilot plant operation.

- E3.1.2 Waste Transfer History

First-cycle waste from the bismu >hosphate process began cascading from tank
241-C-110 into tank 241-C-111 during = third quarter of 1946. In November 1946, =
tank was declared full. .

During the early 1950’s, supernatant was transferred out of tank 214-C-111, and =
tank began to receive ura 1m recovery (UR) waste. In the mid-1950’s, tank 241-C-111
served primarily as a settling tank for ferrocyanide waste resulting from in-farm scavenging
of ¥’Cs (Borsheim and Simpson 1991). During the first quarter of 1956, some of the
ferrocyanide waste was transferred and : tank received PUREX organic wash waste
(OWW) and CWP. Tank 241-C-111 received intermittent transfers of supernatant from
241-C-105 and other sources from late in 1959 until early in 1961,

Waste from the Hot (or Strontium) Semi-Works (HS or SSW) plant was intermittently
transferred to tank 241-C-111 for approxim ly two years in the early 1960°s. Final
transfers of supern:  nt out of tank 241-C-111 occurred during the late 1960’s and early
1970’s. The final waste transfer was completed in approximately 1976,
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See section 2.0 or Appendix A for a more detailed report of the waste transfer history.
E3.2 CONTRIBUTING WASTE TYPES

E3.2.1 Major Waste Types in Sludge

The HDW model (Agnew et : ¥97a) predicts that the tank contains a total of 216 kL.
(57 kgal) of sludge waste. Agnew et al. (1997a) predicts the following major waste types
and volumes: ' _

» Bismuth phosphate first-cy . decontamination waste (136 kL (36 kgal), 1C1).

¢ Ferrocyanide-scavenged waste (FeCN) from scavenging of uranium recovery
waste initially stored in other tanks (19 kL [S kgal]). :

a MYDP /A1 LT MK Laal)

The Sort on Radioactive Waste Type (SORWT) model (Hill et al. 1995) does not
quantify specific volumes contributing to the waste; only qualitative estimates of the relative
contributions to the waste are provided. It lists tri-butyl phospbate (TBP-F) as the primary
waste type in tank 241-C-111. SOFK lists first-cycle decontamination waste (1C) as the
secondary waste type, PUREX clad waste (CWP) as a tertiary waste type and hot
semiworks waste (HS) as another cc uting waste type in tank 241-C-111.

Hanlon (1997) reports 216 kL (57 kgal) of waste which consists of only sfudge. No
description of the sludge type or origit  given. Surveillance data taken from | mual Tape
readings report a waste level at 41.9 ¢ (16.5 in), which corresponds to 220 kL (58 kgal) of
total waste which corro -ates the Har 1 and Agnew waste volume estimates.

E3.2.2 Major Analytes in Contributing Waste Types

First-Cycle Decontaminatio V te (1C). The bismuth phosphate first-cycle (1C)
waste type is predicted to be the bottom layer of waste in tank 241-C-111. Based on the
Tank Layer Model (Agnew et al. 1¢ ' this waste is expected to completely f the dished
bottom, as well as extend approximately 20.3 cm (8 in.) above the dished bottom. First-cycle
waste is the aqueous solution remaining after the first product decontamination cycle of the
BiPO, process. Nearly all of the urani 1 as well as 90 percent of the fission products were
previously removed from the stream as metal waste (MW).

Bismuth phosphate waste is expected to contain appreciable (approximately 1 wt% or

greater) amounts of Bi, Al, Fe, and PO, resulting from additions to the product stream in
- earlier BiPO, stages. These four analytes are characteristic of all BiPQ, wastes. Bi and PO,

E-6
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e Waste volumes listed in Agnew et al. (19972) for the three waste types assumed
to e present in the tank (TFeCN, 1, and CWP sludge) will be used for the
best-basis calculations. Agnew et al. (1997a) is the only source that gives an
assumed volume to individual waste types.

e The core composite mean values from the sample analysis were considered
adequate and appropriate for calculation of an overall inventory.

E3.4 BASIS FOR SLUDGE ASSESSMENT OF WASTE INVENTORIES

Tank 241-C-111 waste is classified as being sludge waste. Sample data and tank
historical analyte concentrations were available and evaluated for the best-basis inventory for
tank 241-C-111.

To help evaluate the da from tank 241-C-111, tanks with similar sludge types and
available sample data were com! ied in the ratios predlcted for 241-C-111 and compared

agalnst tan'l- NAT MY 111 mwwnlerdianl Adnéa Mha ¢nwmlen connd e dtha mmcrcnuwlinane amwméaloaad o xlaads

1ajo. _lud

To match the predicted 1C1 in tank 241-C-111 waste, in tank 241-C-110 (Amato et al.
1994) was evaluated. Tank 241-C-110 is predicted to contain 708 kL (187 kgal) of sludge all
of which is 1C1. CWP was taken from 241-C-105 (Tusler 1995), a tank consisting of
568 kL (150 kgal) of sludge of which 15 is an uranium recovery (UR) waste type and the
rest is CWP (for this comparison only .1 kL [135 kga of CWP was used). The analyte
concentration was assumed to | only from the CWP since the core sample for tank 241-C-
105 never reached the UR waste). TEeCN was taken from tank 241-C-109 (DeCenso et al.
1995) sample data. Tank 241-C-109 contained small amounts of Hot Semiworks waste and
1C1 waste along with the TFeCN waste. Segment data for the sample in tank 241-C-109
were used to evaluate only the TFeCN waste in the tank. This evaluation is not used for any
analyte best basis but is used as a check against the analytes with major differences between
tank 241-C-111 sample and HDW data.

E3.4.1 Asses mt of Plutonium-Ur: ium Extraction Cladding Waste Sample Data

Tank 241-C-105 is estimated to contain o1 r CWP. Sample data from tank 241-C-105
were analyzed to determine the mass inventory of selected analytes in the tank. The mass of
each component was then multiplied by a volume ratio of CWP (61 kL) waste predicted in
tank 241-C-111 verses the CWP in tank 241-C-105 (511 kL), (61 kL / 511 kL = 0.119).
The results of selected components are shown in Table E3-1. The use of tank 241-C-105
will bias the inventory of tank 241-C-111 as tank 241-C-105 has no analytical data for any of
the anions except for NQ,, ’

E-8
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Table E4-1. Best-Basis Inv -y Estimates for Nonradioactive Components in
Tank 241-C-11 fective May 31, 1997). (2 Sheets)

X - HSi 3

7r -
*S = Sample-based
M

= Hanford Defined model-based, Agnew « al. (199’}'a)
E = Engineering asses: rased
C = Calculated by cha ance; includes oxides as hydroxides, not including

COB: NO27 NO3$ PO4) SO47 al 3
NR = Not reported.
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