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After the December 1995 sampling event, it was discovered that in September and October
1995, tank AN-101 received waste from saltwell liquid pumping and an unknown source.
Because the tank contents changed during the time between sampling events, only the

December 1995 results were used to complete the safety screening evaluation.

Comparisons were made between the analytical results and the notification limits of the safety
screening DQO. No exothermic reactions were observed for any samples. The average
weight percent water value by thermogravimetric analysis (TGA) was 65.4 weight percent.
The overall total alpha activity mean was < 0.00147 pCi/mL, which was far below the
notification limit. The concentration of the tank headspace gases was O percent of the lower

explosive limit (LEL), which more than satisfied the safety screening requirement.

Comparisons also were made between the analytical results and the safety and operational
limits identified in the wasté compatibility DQO. The safety issues of the DQO include
energetics, criticality, flammable gas accumulation, and corrosion. All analytical results
satisfied their respective safety criteria. In addition, all the operational limits evaluated were
satisfied; the transuranic (TRU) content, and heat load were below levels which would cause

the waste to be segregated.

The tank heat load, based on radionuclide analytical data, was 2,380 W (8,120 Btu/hr), much
lower than the 20,500 W (70,000 Btu/hr) operating specification limit. The historical tank

content estimate (HTCE) prediction for heat load was 102 W (349 Btu/hr) (Brevick et al.
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5.0 INTERPRETATION OF CHARACTERIZATION RESULTS

The purpose of this section is to discuss the overall quality and consistency of the current
sampling results for tank 241-AN-101 and to assess and compare these results against
historical information and program requirements.

5.1 ASSESSMENT OF SAMPLING AND ANALYTICAL RESULTS

This section evaluates sampling and analysis factors that may impact interpretation of the
data. These factors are used to assess the overall data quality and consistency and to identify
limitations in data use.

5.1.1 Field Observations

No problems were noted during the sampling operations. All seven samples (including the
field blank) achieved 100 percent recovery.

5.1.2 Quality Control Assessment

The usual quality control assessment includes an evaluation of the appropriate standard
recoveries, spike recoveries, duplicate analyses, and blanks that are performed in conjunction
with the chemical analyses. All pertinent quality control tests were conducted on the 1995
analyses, allowing a full assessment regarding the accuracy and precision of the data. The
SAPs (Benar 1995 and Jones 1995) established the specific criteria for all quality control
checks. Sample and duplicate pairs exhibiting one or more quality control results outside the
SAP target levels are identified (by footnoting) in Appendix A data tables.

The standard and s ™ : recovery results provide an estimate of analysis :curacy. If a
standard or spike recovery is above or below the given criterion, then the analytical results
may be biased high or low, respectively. All standard recoveries were within the defined
criterion. The single spikes conducted for chloride and fluoride were below the target level
of 80 to 120 percent recovery. The laboratory chemist noted an interference on the
chromatogram in the region in which chloride and fluoride elute. This was most likely
responsible for the poor spike recoveries. The precision (estimated by the relative percent
difference, which is defined as the absolute value of the difference between the primary and
duplicate samples, divided by their mean, times one hundred) between all sample pairs for all
analytes was within the limits. Finally, none of the samples exceeded the criterion for
preparation blanks; therefore, contamination was not a problem.
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Both DQOs requested analyses for energetics (by DSC) to evaluate the fuel content and total
alpha activity to determine the criticality potential, although the specific limits set by the
DQOs differed. The safety screening DQO requires the determination of the percent of the
LFL of the gases in the tank headspace, while the waste compatibility DQO used specific
gravity to evaluate the potential for flammable gas accumulation within the waste. In
addition, the waste compatibility DQO imposes waste composition limits on the tank contents
to control corrosion. For each required analysis, a notification threshold was established
which, if exceeded, could warrant further investigation to assure the safety of e tank.
_Tables 5-5 and 5-6 list the applicable safety issues, decision variables, and thresholds for the
safety screening and waste compatibility DQOs and the mean analytical results from the 1995
grab sampling events.

For safety assessment, the safety screening DQO suggests vertical profiles of the waste from
at least two widely-spaced risers. Data from one riser only was used. However, further
technical evaluation has shown that safety screening sampling is sufficient (Reynolds et al.
1999).

The safety screening DQO has a notification limit of 480 J/g (dry weight) for the DSC
analyses (Dukelow et al. 1995). The waste compatibility DQO mandated that the value of
the exotherm/endotherm ratio must be < 1.0 for any transfer to be allowed. Because no
exothermic reactions were noted in any sample, neither DQO limit was exceeded, and the
calculation of a 95 percent upper confidence limit (per the safety screening DQO) was
unnecessary.

The potential for criticality can be assessed from the total alpha activity data. The safety
screening notification limit is 1 g/L (Dukelow et al. 1995). Because the laboratory reported
total alpha activity in units of pCi/mL, the 1 g/L threshold was converted to 61.5 uCi/mL
using the formula in footnote 1, Table 5-5. The calculated overall mean, ased on the
nondetected results, was < 0.00147 uCi/mL, well below the 61.5 uCi/mL safety screening
DQO limit. Because total alpha activity was not detected in any sample, the statistical
calculation of a 95 percent upper confidence limit was unnecessary. The waste compatibility
70 " nit for total alpha activity was < 0.C~ g l. This converts to 0.8~ uCi/mL (using
the 2YPu specific activity of 0.0615 Ci/g), which was almost a factor of three above the
estimated analytical result (see Table 5-6).

The flammability of the gas in the tank headspace is the final safety screening DQO
consideration. According to the DQO, any flammable gas present must be < 25 percent of
the LFL. The analytical result was O percent of the LEL, which is equivalent to O percent of
the LFL (see Section 4.1.3). The waste compatibility DQO flammable gas decision rule
requires that the specific gravity of the waste be < 1.3 before any transfer is allowed. The
analytical result of 1.24 was below this limit.

The waste compatibility DQO also specifies several waste composition limits to control
corrosion; these are listed in Table 5-6. The analytical results from the 1995 grab samples
for hydroxide, nitrate, and nitrite all met the criteria listed.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Tank 241-AN-101 was grab sampled in August/September and December 1995. The
August/September sampling event was performed to evaluate the waste for compatibility
1ssues in accordance with Data Quality Objectives for the Waste Compatibility Program
(Fowler 1995). The December sampling event was performed to provide sample results
from a second riser as required by the Tank Safety Screening Data Quality Objective
(Dukelow et al. 1995) so that a safety screening assessment of the tank could be completed.
The sampling and analysis of the December grab samples were performed as mandated in the
safety screening DQO. Because the total alpha analyses were not required for the
August/September sampling event, they were later performed on the archived
August/September 1995 samples.

A safety screening evaluation for tank 241-AN-101 was performed with only the December
1995 sample results, which were from one riser. It was discovered that tank AN-101
received waste from saltwell liquid pumping and an unknown source in September and
October 1995. Because the tank contents changed during the time between sampling events,
the sample results from riser 22A (August/September 1995 sampling event) were not used for
the safety screening evaluation. Further technical evaluation has shown that safety screening
~sampling is sufficient (Reynolds et al. 1999).

Comparisons were made between the analytical results and the decision criteria of the safety
screening and waste compatibility DQOs. All analytical results satisfied the DQQO criteria.
No exothermic reactions were observed in any samples. The total alpha activity mean of

< 0.00147 puCi/mL was well below the safety screening limit of 61.5 uCi/mL and the

0.05 g/gal waste compatibility safety limit, and the TRU content of 9.05E-05 uCi/g was
below the waste compatibility operations limit of 0.1 uCi/g. The flammable gas
concentration in the tank headspace was found to be O percent of the LEL, and the waste
specific gravity was 1.24, below the waste compatibility safety limit of 1.3 for the flammable
gas accumulation issue.

The requirements for the remaining waste compatibility issues, corrosion, and heat load also
were satisfied. The concentrations of NO,", OH", and NO, were within their prescribed
boundaries. The tank heat load calculated from radionuclide data was 2,380 W (8,120
Btu/hr), less than the operating specification limit of 20,500 W (70,000 Btu/hr).
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