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This report prepared especially for AUTO TIR on 11/8/99

Some of the reports herein may contain data that has not been reviewed or edited. The data
will have been reviewed or edited as of the date that a Tank Interpretive Report (TIR) is
prepar land: »roved. The TIR for this tank was approved on August 23, 1999.

Tank: 241-S-110
Sampling Events:
140
240
241

Reports:
Tank Interpretive Report

Constituent Groups:
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Data Dictionary to Reports in this Document

Report _ Feld . Description
Tank Interpretive Report Interprets information about the tank answering

a series of six questions covering areas such as
information drivers, tank history, tank

cc arisons, disposal implications, data quality
and quantity, and unique aspects of the tank.
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ank Interpretive Report For 241-S-110
Tar Information Drivers

Question 1: What are the information drivers applicable to this tank? What type of information does
each driver require from this tank? (Examples of drivers are Data Quality Objectives, Mid-Level
Disposal Logic, RPP Operation and Utilization Plan, test plans and Letters of Instruction.) To what
extent have the information and data required in the driving document been satisfied to date by the
analytical and interpretive work done on this tank?

The information drivers for tank 241-S-110 include the Historical Model Data Quality Objective
(DQO) (Simpson and McCain 1997), the Safety Screening DQO (Dukelow et al. 1995), the Organic
Complexant Safety Issue memorandum of understanding (MOU) (Schreiber 1997), and the
Hazardous Vapor Screening DQO (Hewitt 1996). Tank material was requested to be archived in
support of future pretreatment needs.

Safer Screening DQO: Does the waste pose or contribute to ‘any recognized potential safety
problems?

The data needed to screen the waste in tank 241-S-110 for potential safety problems are documented
in Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). These potential safety
problems are exothermic conditions in the waste, flammable gases in the waste and/or tank
headspace, and criticality conditions in the waste. Sampling and analysis satisfied a requirements
of the safety screening DQO.

The safety screening DQO limit for energetics is 480 J/g on a dry weight basis. The maximum v: e
observed was 392 J/g dry weight. The “95 percent upper confidence interval on e mean” for this
sample was 563 J/g dry weight. The maximum total organic carbon (TOC) result for this sam

was 2,780 ng/g, well below the TOC notification limit of 45,000 ng/g. The percent water for this
sample was 39.3 weight percent (“Analytical Results” standard report). No propagating reaction is
expected.

7 : threshold limit for criticality, based on total alpha activity, is 1 g **Pu/L. uming  at all
alpha activity is from **Pu, and assuming a density of 1.92 g/mL (the highest result measured for
the core samples), 1 g/L of **Pu is equivalent to 32.0 uCi/g of alpha activity. As required by the
safety screening DQO, the upper limit to a one-sided 95 percent confidence interval on the mean was
calculated for eac sub-sample. The highest analytical value obtained was 0.895 uCi/g. The est
upper limit on the mean for total alpha was 1.32 pCi/g, more than 20 times below the limit. "

total alpha sample results on the drainable liquid from core 140 (segment 1) and core 240 (segments
2, 3, and 4) were below detection limits. The highest detection limit value was 0.0158 pCi/mL.
Since all results were well below the action nit, the waste does not pose a criticality hazard.

Tests performed with a combustible gas meter in support of the 1996 sampling event show a
flammable gas reading of one percent of the lower flammability limit (LFL) (IH Sniff Data standard
report). This is below the safety screening limit of 25 percent of the L.
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Table 1-6. Heat Load Estimate Based on the Best-Basis Radionuclide Inventory.

Strontium-90 3.84+E5 Ci 0.00670 W/Ci 2,573

Cesium-137 2.85+ES Ci 0.00472 W/Ci 1,345
Total - - 3,918

Notes: 'From solids core composite data, and solids volume of 1,476 kL (390 kgal).
“Includes daughter isotopes.

Tank History
Question 2: What is known about the history of this tank as it relates to waste behavior?

The S Tank Farm was constructed during 1950 and 1951 in the 200 West Area on the Hanford Site.
The farm contains twelve 100 series single-shell tanks. These tanks have a capacity of 2,870 kL
(758 kgal) and a diameter of 22.9 m (75 feet). The 241-S Tank Farm was designed for non-boiling
waste with a maximum fluid temperature of 104 °C (220 °F) (Leach and Stahl 1997). ~ e single-shell
tanks in the S Tank Farm are constructed of 38-cm (1.25-feet)-thick reinforced concrete with a

6.4 mm (1/4 inch) mil carbon steel liner on the bottom and sides and a 38-cm (1.25-feet)-thick
domed concrete top. They have a dish bottom with a 1.2 m (4 feet) radius knuckle and a 7.6-m
(24.9-feet) operating depth. Ta descriptions and figures are presented in standard reports
“Description of Tank,” Tank Plan View,” “Tank Profile View,” and “Riser Configuration Table.”

Tank 241-S-110 is categorized as sound and was interim stabilized in 1997. Intrusion prevention
(interim isolation) is not yet completed. The tank is passively ventilated and is not on the Watch List
(Public Law 101-510). Tank 241-S-110 is the first tank in a three-tank cascade series, S-110 - S-111
- S-112 (Brevick et al. 1997).

The m¢ :ent photographs of tank 241-S-110 we takenin 1¢ . The waste in the photographs is
not indicative of the waste currently in the tank as several pumping events have occurred since then.
During installation of a saltwell pump in 1995, it was noted that the waste was “slushy” dov  to about
six feet from the tank bottom and was much harder to penetrate after that. Nearly 17,000 gallons of
waste was pumped in support of interim stabilization from February 24, 1996 to July 16, 1996 (Wicks
1997). In-tank videos were taken December 11, 1996, and June 9, 1998.

As of March 31, 1999, tank 241-S-110 contained an estimated 1,476 kL (390 kgal) of noncomplexed
waste (Ha1 »n 1999). The waste volumes were estimated using a manual ENRAF surface-level
gauge located in riser 3, drill string calculation results from two core sampling events (1996 and
1998), and photographic evaluation.

The Major Transfers standard report summarizes the waste transfer history of tank 241-S-110
(Agnew et al. 1997b). Waste was initially added to tank 241-S-110 in the second quarter of 1952
with the addition of R1 (R waste generated from 1952-1957) waste from S plant (Reduction and
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