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2~0 RESPONSE TO TECHNICAL ISSUES 

One technical issue has been identified for tank 241-AP-102: 

• Does the waste pose or contribute to any recognized potential safety problems? 

The safety screening DQO (Dukelow et al. 1995) provides the sampling requirements and the 
types of analysis used to address the above issue. Data from the analysis of two grab sampling 
events, as well as available historical information, provided the means to respond to these 
issues. This response is detailed in Sections 2.1 and 2.2. See Appendix B for sample and 
analysis data for tank 241-AP-102. 

2.1 SAFETY SCREENING 

The data needed to screen the waste in tanks for three potential safety problems are 
documented in the tank safety screening DQO (Dukelow et al. 1995). The first potential safety 
problem is the potential for a propagating exothermic reaction; the second is flammable gases 
in the headspace; and the third is the potential for a critical nuclear reaction. These three 
conditions are addressed separately below. Specific gravity, which is required by Dukelow et 
al. (1995) for the purpose of calculating total alpha activity limits, was measured on the 1993 
grab samples. The safety screening DQO did not exist at the time of the 1993 sampling of tank 
241-AP-102. 

2.1.1 Exothermic Conditions (Energetics) 

:fhe first requirement outlined in the safety screening DQOs is to ensure that there is no fuel 
with sufficient exothermic constituents (organic or ferrocyanide) to cause a safety hazard. 
Measurements of the fuel content of the waste were not required at the time of the 1993 
sampling of tank 241-AP-102. Analysis of the energetics was not performed, but the total 
organic carbon (TOC) was 1.2 wt % (dry) and the tank is 75 % water. Therefore, energetics is 
not an issue with this tank. 

2.1.2 Flammable Gas 

Vapor phase measurements, normally taken in the tank headspace prior to sampling, were not 
required at the time of the 1993 sampling of tank 241-AP-102. 

2-1 
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2.1.3 Criticality 

The safety threshold limit is 1 g 239Pu per liter of waste. Assuming that all alpha is from 239Pu 
and assuming a density of 1.20 g/mL, 1 g/L of 239Pu is equivalent to 51.2 µei/mL of alpha 
activity. Total alpha activity was not measured on the 1993 grab samples. The only 
alpha-emitting radionuclide measured at a detectable level was 241Am, which exhibited a mean 
activity of 4.32E-04 µei/mL. Plutonium-239 was below the detection limit of 51.2 µei/mL at 
< 7.48E-05 µei/mL; therefore, there is no criticality concern. 

2.2 OTHER TECHNICAL ISSUES 

2.2.1 Heat Load from Radioactive Decay 

A factor in assessing tank safety is the heat generation from radioactive decay. The heat load 
value calculated using the data from the 1993 grab sampling effort (Welsh 1994) was 4,510 W 
(15,400 Btu/hr). The HTeE (Agnew et al. 1996) prediction for heat load is 4,060 W (13,900 
Btu/hr), and the estimate according to Kummerer (1995) was 0.0146 W (0.05 Btu/hr). All of 
these estimates are well below the design specification limit of 20,500 W (70,000 Btu/hr) for 
the 241-AP tank farm (Harris 1994). Because a maximum temperature has been exhibited 
(Section A4.2), it may be concluded that any heat generated from radioactive sources is 
dissipated throughout the year. The heat load was calculated using mes and 89190Sr, which 
have the highest contributions to the heat load. Other radionuclides exhibited activities greater 
than the detection limit, but at a level which did not change the total when calculated to three 
significant figures. The calculated heat load is given in Table 2-1. 

Table 2-1. Tank 241-AP-102 Radionuclide Inventory and Projected Heat Load. 

, ____ "" 
mes 9.48E+05 0.00472 4,470 
89190Sr 5,990 0. 00670 40 .1 

Total Watts 4,510 
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2.2.2 Mixer Pump Operation 

The mixer pump installed in tank 241-AP-102 was operated for 53 days prior to the 1993 grab 
sampling event. One goal of the analysis of the 1993 grab samples was to evaluate the ability 
of the pump to thoroughly mix, or homogenize, the tank contents. The purpose of the 
evaluation was to ensure that the grab samples were representative of the tank contents. 
Representative samples are important because the waste in the tank originally consisted of three 
layers: two layers from tank 241-AN-106 and one already present in tank 241-AP-102. 
Another consideration is the possibility of the precipitation of phosphates. Although the grout 
program has been canceled, it is nonetheless valuable to know the capabilities of the mixer 
pump. 

The following discussion of homogeneity in tank 241-AP-102 was taken from Welsh (1994). 

The characterization test plan required that the homogeneity of the waste in tank 241-AP-102 
be determined based on the analytical results of sodium, 137Cs, and phosphate. Differences 
between the analytical results at the 15 locations sampled within tank 241-AP-102 were used to 
address this request. The composite analytical results are included as a sixteenth location for 
the statistical analysis and random analytical error estimate calculation. 

A statistical procedure known as the analysis of variance (ANOV A) was used to analyze the 
data . An F test was used to determine if the variability between locations (q,2

) is significantly 
greater than zero. If the test indicates that 0i_2 is significantly greater than zero, then it is 
concluded that the tank is not homogenous with respect to that analyte. If the test indicates that 
aL2 is not significantly different from zero, then it is concluded that the tank is homogenous 
with respect to that analyte. These tests, one for each analyte (sodium, 137Cs, and phosphate), 
were conducted at the 0.05 level of significance. The p-values from the statistical tests were 
0.7952 for sodium, 0.5178 for 137Cs, and 0.2447 for phosphate; if the p-value was less than 
0.05 then aL2 is significantly different than zero. 

For all three analytes the ANOVA indicated that a/ is not significantly different from zero . 
Therefore, based on the sodium, 137Cs, and phosphate analytical results, the contents of 
tank 241-AP-102 are considered to be homogenous. 

The ANOVA procedure was used to analyze the sample results for the remaining analytes that 
were reported at concentrations greater than the detection limit. The results from the ANOV A 
indicated that aL2 is not significantly different from zero at the 0.05 level of significance for 
aluminum, barium, cadmium, chromium, iron, nickel, potassium, phosphorus , chloride, 
nitrite, nitrate, sulfate, total organic carbon (TOC), percent water, hydroxide, 90Sr, 14C, 99Tc, 
241Am, selenium, HEDTA, EDTA, and citrate. Also, oL

2 is significantly different from zero 
for beryllium and total inorganic carbon (TIC). 
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2.3 SUMMARY 

The Safety Screening DQO has been met for the condensed phase. Sufficient sampling and 
analysis has been performed to satisfy the requirements of the Safety Screening DQO (Reynolds 
et al. 1999). The high water content of the waste makes the occurrence of a propagating 
exothermic reaction incredible. The fissile content of the waste was estimated by the 2391240Pu 
activity rather than total alpha. The highest 239

•
240Pu non-detected value was < 7.48E-05 

µ,Ci/mL which precludes the occurrence of a nuclear criticality. 

Energetics is not an issue with this tank because TOC was measured and is only 1.2 wt% (dry) 
and the tank is 7 5 percent water. 
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4.0 RECOMMENDATIONS 

The waste was characterized primarily for the purposes of the grout program. The activities of 
the predominant alpha-emitting radionuclides were measured, with results well below the DQO 
limits. A sample-based, best-basis inventory was developed for the tank contents. TOC is 1.2 
wt % (dry) and the tank is 75% water. 

Table 4-1 summarizes the status of TWRS Program review and acceptance of the sampling and 
analysis results reported in this tank characterization report. All DQO issues required to be 
addressed by sampling and analysis are listed in column one of Table 4-1. The second column 
indicates whether the requirements of the DQO were met by the sampling and analysis 
activities performed; this question is answered with a "yes" or a "no." The third column 
indicates concurrence and acceptance by the program in TWRS that is responsible for the DQO 
that the sampling and analysis activities performed adequately meet the needs of the DQO. A 
"yes" or "no" in column three indicates acceptance or disapproval of the sampling and analysis 
information presented in the TCR. 

Table 4-1. Acceptance of Tank 241-AP-102 Sampling and Analysis. 
===== 

-·-Yes Yes 

Table 4-2 summarizes the status of PHMC Program review and acceptance of the evaluations 
and other characterization information contained in this report. The evaluations specifically 
outlined in this report are the best-basis inventory evaluation and the evaluation to determine 
whether the tank is safe, conditionally safe, or unsafe. Column one lists the different 
evaluations performed in this report. 

Table 4-2. Acceptance of Evaluation of Characterization Data and 
Information for Tank 241-AP-102. 

Yes Yes 
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Columns two and three are in the same format as Table 4-1. The manner in which 
concurrence and acceptance are summarized is also the same as that in Table 4-1 . 
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