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These estimates are consistent and well below the 11,000 W (40,000 Btu/hr) limit that 

divides high- and low-heat tanks (Bergmann 1991). 

According to the decision logic of the organic DQO, tank 241-U-105 cannot be classified 

as"safe," "unsafe," or "conditionally safe" until further data analysis is performed by the 

organic safety organization to determine whether the tank waste may dry out during interim 

storage. 

However, recent technical evaluation of the data by a Senior Review Panel has determined 

that the sampling and analyses of tank 241-U-105 was sufficient to satisfy safety screening 

DQO requirements (Reynolds et al. 1999). 
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In addition to analyses performed in accordance with the DQOs, the tank was screened for 
high-heat conditions. The heat load, modeled by the HTCE (Agnew et al. 1996a) and 
Kummerer (1994), was calculated for this report using analytical data from the 1996 core 
sampling event. 

5.5.1 Tank 241-U-105 Heat Load 

A factor in assessing tank safety is the heat generated from radioactive decay and the 
resulting temperature increase of the waste. The heat value, calculated using 1996 sampling 
data (Fritts 1996b), was 2,790 W (9,520 Btu/hr). The HTCE estimate of heat load was 
3,230 W (11,000 Btu/hr), and the estimate by Kummerer ( 1994) was 1,870 W 
(6,380 Btu/hr). These estimates are well below the 11,700 W (40,000 Btu/hr) threshold 
differentiating high- from low-heat tanks (Bergmann 1991) . Table 5-5 shows the 
concentrations and projected inventories of the two primary contributors to tank heat load. 

157 3.84E+05 1,810 

59.7 l.46E+05 978 

Total 2,790 

Note: 
1Fritts (1996b) 

5.5.2 Safety Screening Evaluation 

If safety issues are associated with a tank, the safety screening DQO (Dukelow et al. 1995) is 
used to 1) determine whether the safety screening data provide further information about the 
issues, and 2) determine whether the tank should have other issues associated with it. . · 
Tank 241 -U-105 is on the Organic Watch List and the Flammable Gas Watch List. 

The safety screening DQO was applied to tank 241-U-105 to screen for uncontrolled 
exothermic chemical reactions, the presence of flammable gases in the tank headspace, and 
the potential for nuclear criticality. This section reports the results of this screening. 
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Flammable gas measurements, continuously monitored by SHMS, ranged between O percent 
and 7 percent of the LFL (Brown 1996) . This was well below the decision threshold limit of 
25 percent of the LPL outlined in the safety screening DQO. Hydrogen was not detected in 
a vapor sample taken on February 24, 1995 (Pool et al. 1995). The percent of the LFL was 
not calculated for the February 1995 sample. The vapor sampling data and the monitoring 
data indicate there is no flammability concern in the tank. 

The sample with the highest total alpha measurement was the lower half of segment 9 of core 
133 with an average result of 4.04 µCilg and the upper limit to a one-sided 95 percent 
confidence interval on the mean of 7 .13 µCilg. This converts to an average result of 
0.11 glL and the upper limit to a one-sided 95 percent confidence interval on the mean of 
0.20 glL, assuming that all alpha is from 239Pu (conservative). This is well below the 
criticality threshold limit of 1.0 glL outlined in the safety screening DQO. 

Ten of 34 subsamples submitted for DSC exceeded the decision threshold limit of -480 Jig 
(dry weight basis) in the sample, duplicate, or triplicate. Twelve of 34 subsamples had a 
one-sided 95 percent confidence limit that exceeded the decision threshold limit of -480 J lg 
(dry weight basis). 

Because the energetics threshold was exceeded, the secondary analyses of TOC and the 
propagating reactive system screening test were run on tank samples. Because the organic 
DQO was applied to tank 241-U-105, TOC was run on every sample whether or not the 
sample exceeded the energetics threshold limit. Finally, the screening test was run on the 
sample that exhibited the highest enthalpy change from the DSC analysis. 

The TOC analysis was performed on every sample. Only one solid sample had a TOC over 
3.0 weight percent (dry basis). This sample was from the upper half of segment 7 of 
core 136. The TOC accounted for the measured change in energy for the samples in this 
tank; therefore, cyanide analyses are not necessary. (Cyanide analyses were run on the 10 
samples that exceeded the energetics threshold limit as a precaution.) 

The safety screening DQO requires that a reactive system screening test be performed on the 
sample that has the highest exothermic change in enthalpy during a DSC test. With the 
approval of the organic safety program, a propagating reactive systems screening test was 
performed in place of the reactive system screening test. The test was performed on the 
upper half of segment 5 of core 136. Results showed that the sample did not exhibit a 
tendency to propagate. · 

5-10 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Tank 241-U-105 was core sampled during February and March 1996. Three push-mode core 
samples were obtained from the tank to satisfy the requirements of the Tank Safety Screening 
Data Quality Objective (Dukelow et al. 1995), Data Quality Objective to Support Resolution 
of the Organic Complexant Safety Issue (Turner et al. 1995), Test Plan for Samples from 
Hanford Waste Tanks 241-BY-103, BY-104, BY-105, BY-106, BY-108, BY-110, TY-103, 
U-105, U-107, U-108, and U-109 (Meacham 1995), and Historical Model Evaluation Data 
Requirements (Simpson and McCain 1995). The sampling and analyses were performed in 
accordance with the Tank 241-U-105 Rotary Mode Core Sampling and Analysis Plan 
(Bell 1996). 

Vapor samples from the tank headspace were taken on February 24, 1995. The vapor 
samples were obtained to satisfy the requirements of the Data Quality Objective for Tank 
Hazardous Vapor Safety Screening (Osborne and Buckley 1995) . 

Three grab samples were taken from the tank supernatant layer on June 15, 1995. The grab 
samples were obtained to satisfy the requirements of the Data Quality Objectives for Tank 
Farms Waste Compatibility Program (Fowler 1995). 

The analyses required for the safety screening DQO were performed and compared to the 
decision threshold limits outlined in the DQO. Measurements of the tank flammable gas 
were well below the safety screening threshold limit of 25 percent of the LFL. The vapor 
sample taken in 1995 indicated that hydrogen gas is not present in the tank headspace. There 
is no flammability concern in the tank. Measurements of the total alpha activity in the tank 
were below the safety screening threshold of 1.0 g/L. Ten of 34 subsamples submitted for 
DSC analysis had exothermic enthalpy changes over the safety screening threshold of 
-480 Jig. 

The analyses required for the org_anics DQO were performed and c9mpared to the decision 
threshold limits outlined in the DQO. One solid sample, from the upper half of segment 7, 
core 136, exceeded the limit of 3.0 weight percent TOC as outlined in the organic DQO. 
The moisture of this sample was 29 . 9 percent water. The supernatant in the tank also 
exceeded the limit for TOC, at 3.07 weight percent (dry basis). The lowest measured 
moisture in the. tank was 10.0 percent water in the upper half of segment 9, core 133. The 
energy equivalent of the measured TOC accounts for the DSC results. No propagation was 
observed when the sample, with the highest change in enthalpy as measured by DSC, was 
tested by the propagating reactive system screening test. Further analysis of the data is 
required to determine whether the tank waste will dry out during interim storage. However, 
further technical evaluation has shown that safety screening sampling is sufficient (Reynolds 
et al. 1999). 
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Information was obtained for the organic test plan (Meacham 1995). The plan attempts to 
confirm tank fuel content models through resolution of the organic complexant condensed 
phase propagating reaction issue. Data analysis for this issue will be performed by the 
organic safety program and is not reported in this report. 

Comparing the analytical results to the HTCE model estimates showed good agreement. The 
largest discrepancy was that, although the TLM predicted metal waste in the tank bottom, no 
metal waste was indicated at that location. Therefore, other tanks predicted to have metal 
waste heels should be studied to determine whether metal waste was more thoroughly sluiced 
from tanks than predicted by the TLM. 

Two analytes exceeded the noxious vapor threshold limits of the vapor safety screening DQO 
(Osborne and Buckley 1995). Ammonia had a concentration of 325 ppm (volume basis), 
well over the DQO threshold limit of 25 ppm (volume basis). Nitrous oxide had a 
concentration of 154 ppm (volume basis), over the threshold limit of 25 ppm (volume basis). 

Tank 241-U-105 has not been interim stabilized. Before pumping the waste supernatant and 
other drainable liquids from tank 241-U-105 to a receiver double-shell receiver tank, a waste 
compatibility assessment will be performed by tank farm operations. Sampling and analysis 
has already been performed to the requirements of the waste compatibility DQO for 
tank 24 l-U-105. When the waste compatibility assessment is completed, the .results will be 
published in a later revision of this report. 

Based on analytical data from the 1996 sampling and analysis effort, a tank heat load was 
calculated at 2,790 W (9,520 Btu/hr). The HTCE prediction was 3,230 W (11,000 Btu/hr) 
(Agnew et al. 1996), and the estimate in Kurnmerer (1994) was 1,870 W (6,373 Btu/hr) . 
These estimates are well below the 11,000 W (40,000 Btu/hr) limit dividing high- and low
heat tanks (Bergmann 1991). 

According to the decision logic of the organic DQO, tank 241-U-105 cannot be classified as 
"safe," "unsafe," or "conditionally safe" until further analysis of the data is performed by the 
organic safety organization to determine whether the tank waste may dry out during interim 
storage. Even if enough water exists in the waste to quench an exothermic reaction, the 
possibility exists that the water may dry out or be removed from the tank by pumping. For 
this reason, a waste dry out analysis must be performed before classifying the tank. 
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