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The sampling of Tank 241-SY-101 occurred before the data quality objective (DQO) process
was implemented. When the analytical results are compared with the Tank Safety Screening
Data Quality Objective®, the total fuel content limit (based on dry weight) of 481 joules per
gram (J/g), measured by differential scanning calorimetry, is exceeded in about half the
segments from the Window C sampling time frame and in 18 out of 21 segments from the
Window E sampling time frame (see Section 3.1). A recent evaluation (Reynolds et al.
1999) of sampling and analytical data has concluded that the requirements of the current

safety screening issue is now considered closed for this tank.

The tank heat load is 11,800 watts (40,300 British thermal units per hour [Btu/hr]), which is
below the safety limit of 14,600 watts (50,000 Btu/hr) for this tank. The moisture content,
total alpha, and total organic carbon levels also satisfy the safety criteria. The flammable gas
concentrations in the tank dome space are presently below the lower flammability limit
(LFL), and have exceeded the LFL in the past on only a few events of short duration. The
gas inv.  ory of Tank 241-SY-101 has been kept at historically low levels, as measured by

slurry growth.

*Babad, H., and K.S. Redus, 1994, Tank Safety Screening Data Quality Objective, WHC-SD-WM-SP-004,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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A secon issue involving some of the tanks on the Flammable Gas Watch List is the potential
of a "crust burn." A crust burn, or the secondary ignition of organic-nitrate/nitrite mixtures
in the crust layer, can be initiated by two events: (1) the burning of flammable gases and

(2) mechanical in-tank energy (e.g., friction during core sampling) (Johnson 1994). The
investigation of a secondary crust burn for tank 241-SY-101 is discussed in Fox et al. (1992)
and was the primary basis for establishing the criteria and requirements of the Crust Burn
DQO. Results of this study indicate that a self-propagating reaction in the crust would not
occur from a hydrogen burn. A very small quantity at the crust surface and at surface
projections could react, but in a benign manner (Fox et al. 1992).

The Tank Safety Screening Data Quality Objective (Babad and Redus 1994) uses notification
limits for concentrations of analytes of concern to determine whether a tank is safe.  he
primary analytical requirements identified are energetics, total alpha activity, moisture
content, and flammable gas concentration. The safety screening DQO was not in existence
when the sampling occurred, so no notification thresholds were applied to the data
assessment after the initial analysis. If the analytical results are now compared to the
decision limits, it is found that the total fuel content threshold of 481 joules per gram (J/g),
as measured by DSC, is exceeded in many of the segments. Approximately half of the
segments from the Window C sampling time frame contain exotherms exceeding the decision
criteria, while 18 out of 21 segments from the Window E sample exceed the 481 J/g mit.
These dry weight values are converted from the wet weight results listed in Table 4-9. The
conversion is done according to the following equation:

[exotherm (wet wt) x 100]

Exotherm (dry wt) =
erm (dry wi) (100 - % water)

For example, the 320 J/g wet weight exotherm from segment 9 of Window E would convert
into a dry weight exotherm of 498 J/g, using the segment 9 percent water result (from
thermogravimetric analysis) of 35.7 percent.

The analytical results for total alpha and percent moisture were within the safety screening
DQO limits. The flammable gas concentration was not analyzed in the Window A, C, and E
time frames.

A recent evaluation (Reynolds et al. 1999) of the sampling and analytical data has concluded
that the requirements of the current safety screening DQO (Dukelow et al. 1995) have been
met for tank 241-SY-101. The safety screening issue is now considered closed for this tank.

Another factor in assessing the safety of the tank is the heat generation and temperature of
the waste, Heat is generated in the tanks primarily from radioactive decay. Section 2.5.2
discussed temperature information for Tank 241-SY-101. The amount of heat resulting from
radioactivity in the tank was calculated in Table 5-9. The estimated total curies for each
analyte is listed in column 2 (from Table 4-3) and the number of watts is listed in column 3.
The reported heat load for the tank is 11,800 watts (40,300 British thermal unit per hour
[Btu/hr]), with an uncertainty estimate of 7 percent (assuming no uncertainty with the tank
volume estimate). Taking the uncertainty into consideration, the heat load estim : is still
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6.0 CONCLUSIONS

The contents of Tank 241-SY-101 were sampled in 1990 and 1991 to address flammable gas
safety concerns. Although the decision criteria listed in Tank Safety Screening Data Quality
Objective (Babad and Redus 1994) were not in force at the time of these sampling events, a
comparison of the analytical results to the safety thresholds indicates that a majority of the
segments contained exothermic reactions exceeding the 481 J/g limit. The percent water and
total alpha concentrations were below the limits. In addition, the estimated tank heat load of
40,300 Btu/hr was below the critical level of 50,000 Btu/hr established for Tank 241-SY-101
(Harris 1994). A recent evaluation (Reynolds et al. 1999) of sampling and analytical data
has concluded that the requirements of the current safety screening DQO (Dukelow et al.
1995) have been met for tank 241-SY-101. The safety screening issue is now considered
closed for this tank.

Tank 241-SY-101 currently does not exhibit the historical phenomenon of a large buildup of
gas wit n the slurry (and consequent slurry growth), followed by a gas release event (GRE).
This situation has been relieved through the installation of a mixer pump. This pump allows
small amounts of gas to be slowly released and prevents the episodic release of large
volumes of gas.

The 1991 samplings were performed before the installation of the mixer pump. Prior to the
mixer pump operation, three distinct layers existed in Tank 241-SY-101. It is unlikely that
these layers remain today. Therefore, the data from 1990 and 1991 may not represent the
current distribution of waste in the tank. It is also important to note that all three of the
samplings occurred immediately after a GRE. When a gas release occurs, a sudden outburst
of waste from the bottom of the tank accompanies the discharging gas, causing some mixing
of the convective and non-convective layers. The extent of the mixing of the layers after a
GRE is indeterminable. However, it is possible that, because of the mixing caused by a gas
release, the data from the three samplings may resemble the current makeup of the waste to
some extent. Regardless of the former or present distribution of the waste, the tank contents
remain unchanged, and the analytical results from the 1990 and 1991 sampling events remain
valid. ’

Tank 241-SY-101 currently consists mostly of double-shell slurry and saltcake. The analytes
in the largest concentrations were sodium, nitrate, and nitrite, along with lesser quantities of
aluminum, hydroxide, total organic carbon, and many smaller constituents. The major
radionuclide was *’Cs, and water comprised 35 percent of the waste.
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