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EXECUTIVE SUMMARY

This tank characterization report summarizes the information on the historical uses,
present status, and sampling and analysis results of waste stored in the double-shell
underground storage tank 241-AY-102. This report supports the requirements of the Hanford

Federal Facility Agreement and Consent Order, Milestone M-44-08 (Ecology et al. 1994).

Tank 241-AY-102 is located in the AY Tank Farm in the Hanford Site’s 200 East
Area. The tank was designed to provide storage space for high-level aging waste generated
at the Plutonium-Uranium Extraction (PUREX) Plant and B Plant. Tank 241-AY-102 began
receiving transfers of waste water in 1971. Receipt of aging waste and evaporator irry
return occurred in 1977 and 1978 and double-shell slurry feed in 1980. Since 1980, only
dilute, non-complexed waste has been received into tank 241-AY-102. The sources of this
dilute, non-complexed waste included B Plant, PUREX Plant, single-shell tanks, 100 Area,
300 and 400 Areas, T Plant, S Plant, and various )uble-shell tanks. The tank remains in

active service to support waste management operations.

A description and status of the tank are summarized in Table ES-1 and Figure ES-1,
attached to this executive summary. Because the tank is active and presently receiving or
transferring waste, the volume of supernatant is variable. The tank has a design storage
capacity of 3,790 kL (1,000 kgal) of waste; however, safety considerations restrict the
maximum operating capacity to 3,710 kL (980 kgal) (Hanlon 1995). When last sampled in

1994, it contained 2,740 kL (724 kgal) of supernatant and 121 kL (32 kgal) of sludge.

ES-1
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The heat generated by radioactivity in the. tank is estimated to be 11,587 W
(39,546 Btu/h).} The temperature of the tank when measured on February 10, 1995, was
25 °C (77 °F). Differences in tank temperature have been noted with seasonal variations.
The #¥%%Py levels in the sludge were measured to be less than 1.5 x 10° Bq/g (4 pCi/g) and
only 9.6 x 10" Bq/g (2.6 x 107 nCi/g) in the supernatant, both below the criticality safety
criteria (Babad and Redus 1994). Based on this information, the waste does not appear to
have any safety concerns; however, this report does not include any tank headspace vapor

sampling and analysis information for evaluation.

The 1994 supernatant analysis indicates that the liquid also meets compatibility criteria
for criticality and corrosion. The supernatant #**°Py and *!Am are below the transuranic
classification limit of 3.7 x 10° Bq/g (100 nCi/g). The TOC concentration in the supernatant

is 0.082 g/L, w«  below the organic complexant classification criterion of 10 g TOC/L.

The concentration and tank inventory for the centrifuged, composite sludge and liquid
are summarized in Table ES-2. The sludge contained high concentrations of iron, sodium,
aluminum, and uranium, as expected from B Plant and PUREX chemical processing wastes
and evaporator slurry return. Compared to the supernatant, the sludge contains significantly

higher concentrations of chloride, nitrite, and nitrate.

ES-3
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5.4 EVALUATION OF PROGRAM REQUIREMENTS

Data quality objectives (DQOs) were not developed at the time of the 1987 core
sampling but where issued prior to the June 1994 supernatant sampling. Even though DQOs
were not written until after the 1987 core sampling and analysis events had occurred, present
DQOs are used in the following evaluations.

5.4.1 Safety Evaluation

The data criteria identified in the Safety Screening DQO (Babad and Redus 1994)
have been used to assess the waste in tank 241-AY-102. The DQO identifies several primary
and secondary factors for consideration: fuel and water content, heat load and temperature,
criticality potential, and flammability.

The fuel energy value is normally determined using DSC analysis of the waste
material. DSC analyses were performed on the tank 241-AY-102 supernatant wastes sampled
in June 1994 and no exotherms were observed. This indicates that the fuel content of the
waste is very low in the supernatant phase and is considered to be well below the
-125 cal/dry gram of waste criterion established by the organic safety program
(Babad et al. 1994). No DSC analyses were performed on samples of the sludge in
tank 241-AY-102. However, TOC analyses were performed. The TOC measured in the
1987 sludge sample was 23,100 ug C/g. Analysis of a more recent (1998) sludge sample
indicated an exotherm at only 1.79 J/g on a wet weight basis and a TOC concentration of
only 3,160 pg C/g (Steen 1998). Analysis of tank 241-AY-102 sludge samples taken during
the sluicing of tank 241-C-106 to tank 241-AY-102 confirm the lower TOC values (Esch
1998, 1999a, 1999b, 1999¢c, 1999d).

Moisture reduces the potential for propagating exothermic reactions in the wastes.
Because the supernatant waste in tank 241-AY-102 is 98.5% water, the moisture content of
the sludge is expected to be high. Based on the 1987 analysis (Scheele et al. 1990), the
composite sludge contained drainable liqu'~ 1 had a water content of out 54.4% with
sludge solids making up the remaining 45.6%. These values are well above the 17%
criterion identified in the Safety Screening DQO (Babad and Redus 1994).

Another factor in assessing the safety of the tank waste is heat generation and the
temperature of the wastes. Heat is generated in the tanks primarily from radioactive decay.
The primary contributors to radioactive decay for tank 241-AY-102 are ®*"Cs, *Sr, *!Am,
and “EBu. The amount of heat resulting from radioactivity in the tank is calculated in
Table 5-5. The estimated total curies for each analyte are listed in column 2 (from
Table 4-2), and the number of watts is listed in column 3. The reported heat load for the
tank is 11,587 W (39,546 Btu/h). This is far below the 4,000,000 Btu/h design limit for the
tank (Bergmann 1989).
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The sampling and analysis of tank 241-AY-102 meets the safety screening
requirements (Reynolds et al. 1999). Historical and analytical information do not show that
the waste composition exceeds the safety criteria for fuel and water content, heat, criticality,
or tank headspace flammability.

The sludge contains large quantities of sodium, aluminum, iron, silicon, and uranium,
as expected from B Plant and PUREX chemical processing wastes and from the deposition of
concentrated evaporator wastes (h*~" concentrations of sodium aluminate). Higher than
normal concentrations of lanthanum, neodymium, sitver, chromium, chloride, and TOC are
also found. Since the bulk of *’Cs is in the sludge, an insoluble cesium compound is
indicated. Relatively high silicon could promote mineralization that is holding the ®*’Cs.
Compared to the supernatant, the sludge contains significantly higher concentrations of
nitrite, phosphate, fluoride, sulfate, and chloride (Table 4-2).

The major radioactive constituents in the waste are *’Cs, *°Sr/Y, and '**Eu. The
sludge concentrations of *!Am and ***"Pu exceed the transuranic classification limit whereas
the supernatant does not. The estimated heat load of this tank waste is far below the
4,000,000 Btu/h design limit for the tank (Bergmann 1989).
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