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presented in this appendix support using a predicted invent _ based pr irily on data from
auger 95-AUG-043 of tank 241-SX-108 r the following reasons:

1. Based upon a comprehensive review of historical waste transaction records, it is believed
that only the REDOX process HLW introduced into tank 241-SX-115 contributed to the solid
waste currently in the tank.

2. The HDW model incorrectly attributes part of the solids now in tank 241-SX-115 to
saltcake precipitated from one addition of concentrated REDOX process HLW su; natant.

3. Many uncertainties exist regarding the quality of the 1975 data for tank 241-SX-115.

The waste in tank 241-SX-108 originated from the same REDOX p  esses as that in tank
241-SX-115, and both tanks shared similar process histories (self-boiling). The analytical data
from auger 95-AUG-043 of tank 241-SX-108 more closely matches the available tank
241-SX-115 analytical values than the previous best-basis estimates or the ] )W Model values.

For the few analytes that had results f n the 1975 sample but no corre  nding tank
241-SX-108 data, the 1975 values were used to derive the inventory. Model numbers were used
when there were no analytical values, or the analytical values were large non-detects.

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1
of Kupfer et al. 1998), all decayed to a common report date of January 1, 1994. Often, waste
sample analyses have only reported *°Sr, *’Cs, #***°Pu, and total uranium (or total beta and total
alpha), while other key radionuclides such as 6OCo, PTe, 129I, 154Ey, 33Euy, and > 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 splitof ri :lides to various separatic plantv e streams, d
track their movement with tank waste ctions. (These computer models are described in
Kupfer et al. 1998, Section 6.1 andir = _us and Wootan 1997.) Model generated values for

radionuclides in any of 177 tanks are reported in the HDW 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.

The inventory values reported in Tables 3-1 and 3-2 are subject tc ~hange. Refer to the Tank
Characterization Database (LMHC 1999) for the most current inveuiory values.
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Figure A2-1. Riser Configuration for Tank 241-SX-115.
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A3.2 HISTORICAL ESTIMATION OF TANK CONTENTS
The historical transfer data used for this estimate are from the following sources:

® Waste Status and Transaction Record Summary: WSTRS, Rev. 4 (Agnew et al. 1997b)
is a tank-by-tank quarterly summary spreadsheet of waste transactions.

e Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4 (Agnew
et al. 19¢ . 4) contains the HDW list and waste type compositions, the supernatant
mixing model (SMM), the tank layer model (TLM), and the W model tank
inventory estimates.

e The DW stiscomprised of approximately 50 waste types defined by concentration
for major analytes/compounds for sludge and supernatant layers.

o The TLM defines the solid layers in each tank using waste composition and waste
transfer information.

e The SMM is a subroutine within the HDW model that calculates the volume and
composition of certain supernatant blends and concentrates.

Using these records, the TLM defines the solid layers in each tank. The SMM uses information
from the Waste Status and Transaction Record Summary (WSTRS),1 TLM, and the HDW list
to descril  the supernatants and concentrates in each tank. Together the WSTRS, TLM, SMM,
and HDW list determine the inventory estimate for each tank. These model predictions are
considered estimates that require further evaluation using analytical data.

Based on A; :w . H _.X-115 ans .7 kL (6 kgal)of ../ w :and
22.7KkL (6 kgal) .. ...J {SItCk). Note that this differs with the dit  ution
presented in the best-basis inventory evaluation (see pendix D). Figure A3-1 is a graphical
representation of the estimated waste type and volume for the tank waste, which may not have
discernable layers. These predictions have not been validated and should be used with caution.
The HDW model predicts that tank 241-SX-115 contains greater 1 1 weight percent (wt %)
hydroxide, sodium, nitrate, aluminum, ni e, iron, and chromium. Additionally, carbonate,
calcium, chloride, ammonia, sulfate, silicon, nickel, and uranium ore are predicted to be present
in quantities between 1 and 0.1 wt %. Strontium-90 and *’Cs are * radionuclides expected to
be present in the largest quantities. Table A3-2 shows the historical estimate of the expected
waste constituents and their concentrations.

A-10


















HNF-SD-WM-ER-684 Rev. 1

Additional discussion of the leak and subsequent spread of subsurface contamination is available
in Historical Vadose Zone Contamination of S and SX Tank Farms (Brevick et al. 1996).

Tar  241-SX-115 does not have a liquid observation well for obtaining information about the
quantity of interstitial liquid. However, based on waste surface photographs and observations of
the sample material during extrusion and sample handling, no interstitial liquid is anticipated.

A4.2 INTERNAL ANKTE! ’ER/ URES

Tank 241-SX-115 has no temperature monitoring system. Temperature data are not avail
because the thermocouple tree has been out-of-service since 1991 (Brevick et al. 1997a). ’re
are no plans to restore temperature mon:.  ng.

A4.3 TANK 241-! 51 ' OTOGRAPHS

The photographs taken on March |, 1988 should represent the current tank waste appearance.
The waste in the photographs appears to have a dry crusted surface with dark brown color.
Airlift circulator lines, turbine pump, temnerature probe, manhole, and some inlet nozzles are
also visible (Brevick et al. 1997b). Recer. .ideo surveillance (WHC 1996) revealed a nearly
empty tank with a thin crust incompletely covering the ta  bottom.

A-16
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Figure A4-2. Ta :241-SX-115 Level Histe _ (Since January 1996).!
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' Surveillance data does not match the waste volu  of 45.4 kL (12 kgal) fror  lanlon (1999); however the method
for measuring surface level has been noted to have anomalies (Swaney 1993).
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RSItCk. Consequently, the waste is assumed to be a complex mixture.of R1, R2, and RSItCk.
Therefi ., this evaluation designates the tank 241-SX-115 waste as R waste.

The decrease in the amount of solids may have occurred because of the many receipts of water
and supc  tant from other tanks from 1960 to 1965, which could have dissolved or resuspended
some of the waste solids. Also, because the tank leak :curred during the same period, some of
the soluble solids may have been lost with the liquid that escaped om the tank. Another
possible explanation for the discrepancy in solids volume is a high bias in the estimated volume
_ rcent solids value for each waste stream from Agnew et al. (1997a). Fluctuations in the
reported solids volume after waste transfers ceased are probably artifacts of the surface level
measurement method and an uneven waste surface.

Expected Solids in Waste
Anderson (1990): R _
Agnew et al. (1997a): R1, RSItCk
«uis Evaluation: R

Predicted C rrent Inventory

Agnew et al. (1997a)

te Type Total Waste Volume: 45.4 kL (12 kgal)
R1 22.7 kL (6 kgal)
RSItCk 22.7 kL (6 kgal)
mnlon (1999)
WTmmtn Mem s ™ * ' 'Waste Volume: 45.4 kL (12 kgal)
Sludge

This Evaluation
pe - Total Waste Volume: 45.4 kL (12 kgal)
R 454 kL (12 kgal)

D3.2 EVALUATION OF TECHNICAL FLOWSHEET INFORMATION

Table D3-2 (reproduced from information in Kupfer et al. 1998) lists compositions for REDOX.
process HLW produced according to Flowsheets No. 5 and 6. Also listed e the R1 and R2
compositions from the HDW Model (Agnew et al. 1997a). The R1 waste received in 1958 was

D-9
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D3.3 PREDICTED WASTE INVENTORY

DT ~ 1 Application Analytical Data for Wastes in Tank 241-SX-108

Because so few analytes were measured on the 1998 finger grab samples, a full set of inventory
estimates could not be derived based on analytical data from tank 241-SX-115. A 1975 sample
also di not provide a full inventory. In order to derive inventory estimates based on analytical
data, information on other tanks containing REDOX HLW was examined. The original 2st-
basis for tank 241-SX-115 was based on an average of analytical means from specific segments
of waste from tanks 241-S-101, 241-S-104, and 241-S-107. Additional tanks that contain the R1
and R2 waste types have been sampled (tanks 241-S-111, 241-SX-101, and 241-SX-108). The
few analytical results from tank 241-SX-115 were compared with the data from those tanks and
the origih  best-basis. Based on this comparison, the data from tank 241-SX-108 appears most
appropriate to represent the waste in tank 241-SX-115.

The selection of tank 241-SX-108 to represent tank 241-SX-115 is further supported by their
similar process histories. Both received R1 and R2 waste that self-boiled while in the tank.
According to Agnew et al. (1997a), tank 241-SX-108 is predicted to contain a 261-kL (69-kgal)
layer of R1 waste underneath a 68-kL (18-kgal) layer of R2 waste.

Upon review of the data from the analysis of the two September 1995 auger samples for tank
241-SX-108, substantial concentration differences among the augers are apparent. The
differences are primarily present between augers rather than within the augers (horizontal
variation as opposed to vertical variation). The total alpha data from auger sample 95-AUG-043
were two and a half times greater than the data from auger 95-AUG-042, and were closest to the
values obtained from tank 241-SX-115. Therefore, only data from auger 95-AUG-043 of tank
241-SX-108 have been used in this best-basis evaluation.

Table D3-3 lists concentration data from analysis of auger 95-AUG-043 from tank 241-SX-108.
The ze concentration for this auger sample is believed to best represent the compositic  of
the L. o X process HLW sludge in tank 241-SX-115. An inventory based on the tank
241-SX-108 concentration data is also shown in the table. The inventories were calculated by
multiplying each of the average analyte concentrations by 1.73 g/mL (the waste density as stated
by Agnew et al. [1997a]) and 45,400 L (the waste volume). The HDW Model density is used in
the calculation because an analytically-determined value does not exist for either

tank 241-SX-115 or 241-SX-108.
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,R.A.,and .W. Wootan, 1997, Activity of Fuel Batches Processed Through Hanford
‘eparations Plants, 1994 through 1989, HNF-SD-WM-TI-794, Rev. 0, Lockheed Martin
d ford Corp. for Fluor Daniel Hanford, Inc., Richland, Washington.
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Ic. Surveillance/Tank Configuration

Alstad, A. T., 1993, Riser Configuration Document for Single-Shell Waste Tanks,
WHC SD-RE- TI 053, Rev. 9, Westinghouse Hanford Company,
 Richland, Was 1gton.

e Shows tank riser locations in relation to a tank aerial view and describes
the risers and their contents.

Bailey, J. W., 1978, Tank Status Update, (internal memorandum 60412-78-0434
to Distribution, October 2), Rockwell Hanford Operations, Richland,
Washington.

e Updates the status for tank 241-SX-115 to reflect a change from primary
stabi’” d to interim stabilized.

DeFigh-Price, C., 1981, Waste Tank 241-SX-115 Core Drilling Results,
RHO-CD-1538, Rockwell Hanford Operations, Richland, Washington.

e Contains obs rations and a day-by-day account of drilling operations
performed to obtain core samples of the concrete load bearing areas
(hauch, wall, and footing) of tank 241-SX-115.

Gillen, M.P., 1982, Strength and Elastic Properties, Tests of Hanford Concrete
Cores 241 -115 Tankand 20 1 PUREX Canyon Building,
RHO-EF CR-2, Portland Cement Association for Rockwell Hanford
Operations, Richland Washington.

. 1s results of material property tests concrete cores performed on
pporting concrete (haunch and wall) fromte = 241-SX-115 and
- --—-{ as an ongoing effort to evaluate storage tanks.

Lipnicki, J., 1997, Waste Tank Risers Available for Sampling,
HNF-SD-RE-TI-710, Rev. 4, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

e Assesses riser locations for each tank; however, not all tanks are included
or completed. The risers believed to be available for sampling are also
included.
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Brown, T. M., S. J. Eberlein, J. W. Hunt, and L. J. Fergestrom, 1998, Tank
Characterization Technical Sampling Basis, HNF-SD-WM-TA-164,
Rev. 4, Lockheed Martin Hanford Corp. for Fluor Daniel Hanford, Inc.,
Richland, Washington.

e Summarizes the 1998 technical basis for characterizing tank waste and |
assigns a priority number to each tank.

DOE-RL, 1996, Recommendation 93-5 Implementation Plan, DOE/RL-94-0001,
Rev. 1, U.S. Department of Energy, Richland, Washington.

e Describes the organic solvents issue and ¢ er tank issues.

Grimes, G. W., 1977, Hanford Long-Term Defense High-Level Waste
Management Program Waste Sampling and Characterization Plan,
RHO-CD-137, Rockwell Hanford Operations, Richland, Washington.

e Early characterization planning document.

Homi, C. S., 1996, Tank 241-SX-115 Tank Characterization Plan,
WHC-SD-WM-TP-325, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

e Identified the information needed to address relevant safety issues for tank
241-SX-115. No sampling was performed as a result of this plan.

Sasaki, L. M., 1995, Tank 241-SX-115 Tank Characterization Plan,
WHC-SD-WM-TP-325, Rev. 0, Westinghouse Hanford Company,
Rich d,V i _

e De’ s sampling and analysis requ nts (based « app. ible DQOs)
for a 1995 auger sampling event. No analyses were performed on the
augers because of a lack of sample material.

Simpson, B. C., 1996, Tank 241-SX-115 Auger Sampling and Analysis Plan,
WHC-SD-WM-TSAP-090, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains the sampling and analytical plan for a proposed 1996 auger
sampling event. No samples were actually taken.
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